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Abstract

Fluency is a long-debated notion in linguistics, as it plays a crucial role in second language
acquisition (SLA) research and applied linguistics. Starting from some recent discussions on
the topic, this paper examines whether aphasiology could benefit from insights from these
fields of study. First, we will summarize the most relevant views on fluency concerning
aphasic speech. As we will see, every account of fluency has two common features: some
reference to speech timing, and some reference to anomia. Nonetheless, fluency as a whole
still remains nothing more than an intuition, since no model has implemented a satisfactory
definition of it. We argue that the reason behind this decades-long uncertainty is because its
two main components -time and retrieval- pertain to two distinct levels -namely speech and
language- and therefore cannot be judged on the same scale. To show our point, we will
briefly pass in review studies on time patterns in aphasic speech and see whether it is possible
to draw a distinctive behavior compared to non-pathological speech. We will then move to
anomia and see how the matter has been approached in second language research, especially
in fluency modeling. While certainly not relatable on several issues, we believe that some key
outcomes in linguistic fluency can be adapted to aphasia research, and offer new perspectives
on aphasic speech evaluation and understanding.

Keywords: Fluency, Aphasia, Second language acquisition

www.macrothink.org/ijl



- International Journal of Linguistics
A\ Mac.rOtthl,;'k ISSN 1948-5425
Institute 2022, Vol. 14, No. 2

1. Introduction
1.1 Fluency in Aphasiology

Diagnostic tests like the BDAE (Goodglass et al. 2001), the AAT (Hueber et al., 1984), and
the WAB-R (Kersetz, 2006) all come with some fluency scale or measurement. Researchers
have compared different scales among test batteries (Wertz et al. 1984), ratings within the
same test (Trupe, 1984), and between test scores and auditory perception (Swindell et al.
1984; Holland et al. 1986; Gordon, 1998; Clough, Gordon, 2020). In most cases, they found
no agreement on fluency across different scales and methods, and, as we know, results can
rely on the experience of raters and clinicians.

Most of the time, fluency has been associated with other traits, which are generally symptoms
of underlying issues. The BDAE fluency scale covers melody, utterance length, articulation,
grammaticality, paraphasias, and word-finding ability. The WAB rates grammatical
competence, paraphasia, and fluency -that includes prosody, word-finding ability,
grammaticality, and articulatory effort as well (for a review, see Clough, Gordon, 2020).
Casilio et al. (2019) suggest that four macro categories encompass the most relevant features
in the perception of fluency: Paraphasia, Logopenia, Agrammatism, and Motor Speech. Some
features may overlap (e.g., neologisms, and both semantic and phonological paraphasias), and
raters are asked to judge the surface features rather than the underlying deficit that may cause
them: short and simplified utterances and reduced speech rate both can result from either
speech or language deficits. Features strongly associated with Paraphasia are abandoned
utterances, empty speech, semantic and phonemic paraphasias, neologisms, jargon,
paragrammatism, retracing, and false starts: the authors argue that all these features stand for
some incorrect semantic, syntactic, or phonological selection and that they mostly occur in
fluent aphasia, but they can also be observed in non-fluent patients as well. Non-fluent speech
appears to be characterized by Agrammatism, Logopenia, and Motor Speech: it is important
to note that, except for anomia in Logopenia and apraxia in Motor Speech, these last two
categories largely overlap, since halting and effortful speech, reduced speech rate, and pauses
both between and within clauses are all common features between the two. On the other hand,
agrammatism seems to be a constant factor among clusters, while the Speech Motor cluster
really is just a set of surface features, so that the framework conflates peripherical traits and
underlying language processes into one level.

The issue with suprasegmental analyses, especially above the lexical unit level, is that most
of the time there is no real one-to-one relationship between speech production and different
language domains so that it is almost impossible to demonstrate that one feature, say silent
pauses or speech rate, is the one correlate of that one specific deficit. The disentanglement is
so hard but at the same time so needed, that we oftentimes fail to make a distinction between
the issue itself and the strategy one adopts to bypass it. In other words, we seem to lose the
cause-effect relationship along the way, so much so that the very same impairment can have
more “fluent” outcomes, like paraphasia or neologisms, or less “fluent” -namely non-fluent-
outcomes, such as long pauses and effortful speech. Furthermore, there can be a tendency at
overlooking linguistic theory from a purely diagnostic point of view, and that entails
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seemingly circular definitions. The mean length of utterance, for example, is believed to
heavily depend on grammatical complexity in Clough, Gordon (2020), whereas their
definition of “grammatical complexity” strikingly describes syntactic complexity instead, so
that the more clauses there are, the lengthier the utterance is. Eventually, it doesn’t tell much
about the actual grammatical relationships which, depending on the language, could perhaps
better be measured in morphemes, rather than words. Finally, it is also worth noting that in
Gordon (1998), raters find fluency most directly tied to grammatical and syntactical features
(42%), articulatory effort (37%), and semantic or content retrieval deficits.

2. Timing and Breaks in Aphasic Speech
2.1 Relevant Literature

Acoustic phonetics analyses have delved into several measures: fundamental frequency
(Danly et al., 1983), voice onset time, and vowel duration (Blumstein et al., 1977; Tuller,
1984; Blumstein et al. 1980; Baum et al., 1990; Gandour, Dardaranada, 1984; Van Lancker
Sidtis et al., 2010); fricative duration in Broca’s aphasia (Harmes et al., 1984); segment
duration in both apraxia and aphasia (Kent, McNeil, 1987; McNeil et al., 1990), lexical
accent again in both apraxia and aphasia (Marquardt et al., 1995; Vergis et al., 2014).
Furthermore, Laganaro, Zimmerman (2010), Buckingham et al. (1978), and Marotta (2009)
are more concerned with phonological investigations.

In an attempt to better understand the temporal features of connected speech in aphasia, we
are going to review here all the studies that are relevant to prosody; therefore, studies on
perception (e.g., Baum, Diwedi, 2003; Seddoh, 2006) and the above-mentioned papers on
fricative and voice onset time durations will not be included.

2.1.1 Participants

Out of the 42 papers reviewed, 4 do not have a control group for participants (Kreindler et al.,
1980; Gandour et al. 1989; Baum et al. 1990; Niemi, 1998). Keindler et al. (1980)
investigated fluency in two groups of patients, one with Broca’s (12 subjects) and the other
with Wernicke’s aphasia (8 subjects). Baum et al. (1980) show a control baseline without
specifying where it came from. Finally, Niemi (1998) and Gandour et al. (1989) are single
case studies. Every other study has a patients’ group matched to a control group by age and
gender, except for Ryalls (1986) and Gandour, Dardaranada (1984). Age-related effects on
durations have been observed in Gandour et al. (1993; 1994), who differentiated the control
group between students (average 26.4 years old) and adults (56.9 years old on average),
which produced longer syllables compared to the former subgroup. In Ryalls (1986) the
average of the subjects is 59.8 for people with anterior aphasia; 66.8 for people with posterior
aphasia; 39.4 for the control group. As the author suggests, age could be a factor when
looking at vowel duration; however, longer vowels in aphasia had been previously observed
in Ryalls (1981; 1982) in polysyllables and short sentences, but also in Williams, Seaver
(1986) in naming tasks and isolated word repetition -monosyllable for the most part, and in
Baum et al. (1990) in a reading and repetition task of monosyllables. VVan Lancker et al. (2010)
find a general increase of the stem vowel duration in people with Wernicke’s aphasia even in
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derived forms with polysyllabic shortening. The only study that does not confirm this
tendency appears to be Vergis et al. (2014), both in reading and repetition tasks. As for
Gandour, Dardaranada (1984), the control subjects span from age 28 to 33, while the patients
are 55.4 years old on average. Absolute durations are shown to be longer in people with
aphasia, who also exhibited less difference between short and long vowels, compared to
controls. However, the authors found no significant difference in relative durations, so that
age does not appear to be a factor in contrastive vowel length in Thai.

2.1.2 Languages, Diagnostic Tests, and Aphasia Subtypes

Most of the research has been done on American English, while other languages are: Italian
(1), Palestinian Arabic (1), German (1), Dutch and German (1), Thai (3), Australian English
(1), Canadian English (1), French (3), Mandarin (1), Cantonese (1) and Finnish (1). Patients
were assessed using the Boston Diagnostic Aphasia Examination (BDAE) in 8 studies (3 of
them using the adapted Thai version and 1 using the Arabic adaptation), while in 4 more
studies it’s used in combination with other tests. The Psycholinguistic Assessment Test (PAL)
is used in 3 studies, and in one of them, it’s not the only assessment. The Western Aphasia
Battery (WAB) is used as the only assessment in 2 studies, and in 3 more it’s in combination
with other tests. The Porch Index of Communicative Ability (PICA) is used in 2 studies with
other tests as well, the Word Fluency Measure (WFM), the Multilingual Aphasia Examination
(MAE), and the Discourse Comprehension Test (DCT) appear in 1 study each, among other
tests. The Aachen Aphasia Test (AAT) is found with German patients (2), Ryalls (1981, 1982)
used the standard assessment of the Laboratoire de pathologie du langage in Paris, and finally,
Italian was tested through the Test Milano 1l (1). 8 papers only show the clinicians’ diagnostic
evaluation, without any reference to standardized tests. The papers in this review cover
Broca’s syndrome (61%), Wernicke’s syndrome (46%), conduction aphasia (26%), and
anomic aphasia (24%). Out of the 42 papers, 5 used the fluent-non fluent distinction only.

2.1.3 Phonetics Features

Fundamental frequency (lexical accent and utterance modulation) and durations (vowels,
syllables, words, and utterances) are the main features investigated. Spontaneous speech is
analyzed in 9 out of 42 cases; other elicitation methods are reading, repetition -sometimes
both, when reading is not available- picture naming, picture description -both for words and
sequences- in this order.

Results show a clear temporal deficit, more severe on certain levels than others. Phones,
syllables, words, clauses, and silent pauses are longer; people with Broca’s aphasia also tend
to produce more silent pauses. Nevertheless, relative durations show that contrastive and
intrinsic durations are spared, which indicates a normal functioning of lexical rhythmic rules.
Stress shifts also occur, but there is a tendency of signaling stress more by fundamental
frequency changes than by time variations. Yet again, rhythmic rules seem to be spared in
aphasic speech. Aphasic patients also produce more pauses, and their different durations
signal syntactic boundaries. However, there is no evidence of prepausal lengthening (partially
shown in Baum et al. 1997), which leads to more ambiguous interpretations. Final
lengthening is found only in Baum, Boyczuk (1999) for fluent aphasic speakers, and in
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Seddoh (2004). Declination is generally spared, with some variations depending on the
severity of the impairments and the length of the utterance (Danly, Shapiro, 1982; Danly,
Cooper, Shapiro 1983; Adam, 2014 in Arabic; Marotta et al. (2008) in Italian).

2.2 Results

Wernicke’s aphasia patients’ performances can be related to those of control subjects. On the
other hand, Broca’s aphasia patients’ speech is more severely impaired, as it shows longer
pause and segment durations, frequent pauses, abnormal F, contours at the sentence level,
abnormal resettings and continuation rises. Length effects have been observed on many
occasions: Grela, Gandour (1998) note that at the lexical level rhythmic rules are preserved,
but as more syllables are added, performances tend to fail. Furthermore, in stress clash
conditions, non-fluent speakers and patients with right hemisphere damage do not exhibit any
stress shift, while fluent and control speakers weaken the final stress. The authors argue that
in the former group of patients the phonetic-articulatory buffering can function at the word
level only so that all the parameters are set within the boundaries of the current word. Danly,
Shapiro (1982) and Danly, Cooper, Shapiro (1983) also argue that frequent continuation rises
and F, resets result from either programming of shorter units, or a lack of selection among
different syntactic boundaries. In both studies, the authors suggest that Broca’s patients’
productions can be explained by semantic and pragmatic factors, while in Wernicke’s speech
Fo rises and resets appear to be syntactically motivated. Seddoh (2000) does not point to a
length effect, arguing that F, is rather influenced by syntactic complexity and that there could
have been an overlapping of both factors in previous studies. In another paper (Seddoh, 2004),
Fo contours are comparable to the norm despite abnormal durations, in agreement with
previous literature on rhythmic rules.

Longer durations have been observed in vowels, consonants, syllables, words, and sentences,
in various tasks- reading, repetition, spontaneous speech (Ryalls, 1981; Danly et al. 1983;
Cooper et al. 1984; Williams, Seaver, 1986; Ryalls, 1984; Gandour, Dardaranada, 1989;
Baum et al. 1990; Gandour et al. 1994; Seddoh, 2004, 2008; Van Lancker Sidltis et al. 2010;
Adam, 2014). Phonological contrasts are preserved in Ryalls (1986) and Van Lancker Sidtis
et al. (2010), while mixed results arise from polysyllabic shortenings and stress clash cases.
Declination is found in Niemi (1998) and Adam (2014) in languages other than English, and
in Danly et al. (1982, 1983) it appears to be depending on the severity of the disorders and the
utterance length.

Pauses seem to play a role in syntactic and semantic disambiguation, while final lengthening
is only observed in Baum et al. (1997) and Baum, Boyczuk (1999) in fluent aphasic speech.
Frequent F, resets and continuation rises are a constant of aphasic speech.

3. Linguistic Fluency
3.1 Insights From SLA Research

Aphasic productions appear to be clustered in two main groups, both defined by different
time patterns, i.e., longer durations when compared to non-pathological speech. F, behavior
is somewhat more blurred, as it’s also less investigated. Taken together, these studies suggest
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that among aphasic patients, fluent speech differs from non-fluent speech and that some
prosodic functions -e.g., syntactic parsing, phonological contrasts- can be spared.
Furthermore, fluent aphasia is closer to non-pathological speech regarding durations and F,
contours. Therefore, we agree with the authors cited in the first part of this paper, that it is
right to assess aphasic speech based on a variety of symptoms that are not all related to
pauses and speech rate, in order not to lose the distinction between pathological and
non-pathological speech. However, superficial features and underlying deficits should always
be on different scales. Anomia, for example, or difficulties in lexical retrieval can be signaled
by a number of features, which in turn can correlate to other deficits at the same time. Thus,
filled pauses help us coordinate the turn-taking process, and silent pauses can be motivated
by either syntactic or lexical issues (see also Feyersen et al. 1991).

Based on works by Goldman-Eisler (1968), Rehbein (1987), and Meisel (1987), Segalowitz
(2010, 2016) addresses the need of relating speech features to language processing. His
approach stands out for theorizing three different levels of fluency, and further on adding the
ties between them: in doing so, it is possible to investigate each level separately, by allowing
for connections rather than overlapping or random clustering. Cognitive fluency indicates the
speed and efficacy of the processes involved in language production -such as semantic
retrieval and working memory. Utterance fluency is more strictly connected with speech
timing features. Finally, perceptive fluency relies on the auditory judgment, whose
parameters can differ from the ones of the utterance fluency, depending on the pragmatic and
temporal settings of a given language (Préontaine, Kormos, 2016).

3.2 Lexical Competence and Fluency

Segalowitz (2010) considers vocabulary size as part of knowledge rather than cognition.
Vocabulary, however, can be seen as a part of a broader lexical competence (Meara, 1996;
Henriksen, 1999), where lexical knowledge involves word retrieval and online processing as
well: that is to say, in order to process language, it’s not enough for us to just know words,
they also need to be available to us. Lexical competence, as complex as it is, still belongs to
the cognitive level, rather than to utterance manifestations. Any judgment of fluency should
account for this distinction, aiming to observe the different implementations of lexical
competence at the utterance level, rather than evaluating lexical retrieval as a speech feature.

While aphasiology has largely covered lexical studies to investigate specific impairments,
SLA research mainly focused on correlations between vocabulary and L2 learning and
assessment. Yes-no vocabulary tests, for example, were originally thought for L1, starting
from works like Zimmermann et al. (1977) and Anderson, Freebody (1983), who included
non-words to the list. Meara and Buxton (1987) were the first to adapt such tests for L2, and
similar checklist forms were included in aphasia battery tests developed within the cognitive
neuropsychological framework. As for second language testing, Harrington and Carey (2009)
have compared two vocabulary lists to a multilevel language assessment test: they found the
accuracy of both vocabulary tests combined consistently varying among proficiency levels,
although the difference between adjacent levels only reaches significance for
high-proficiency learners. Yes-no vocabulary tests have been also integrated into more
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complex second language assessments -as is the case of the Dialang project
(www.dialangweb.lancaster.ac.uk)- and have proven to be a reliable tool in psycholinguistic
experiments as well (for a review see Beeckmans et al., 2001; Eyckmans, 2004). We recently
adopted a vocabulary checklist for Italian (LexITA, Amenta et al. 2020) combined with a
self-assessment questionnaire as a screening method for 25 native Italian speakers and 50
non-native learners within the PRIN-PHRAME Project: test scores clearly set intermediate
(mean score: 38.96; median: 38) from advanced learners (mean score: 49.64; median: 51)
apart, with native speakers presenting highest scores (mean: 59.12, median: 59) and minimal
standard deviation (0.93).

Following seminal works on errors and hesitation phenomena (Maclay, Osgood, 1959;
Batliner et al. 1995; Blankenship, Kay, 1964; Boomer, 1965; Rochester, 1973; Clark, 1994;
Hieke, 1981), more recently Tavakoli, Skehan (2005) suggest three fluency measures: speed,
breaking (silent and filled pauses) and repairs (such as repetitions and hesitations). Hilton
(2008) and De jong, Bosker (2013) examined how dysfluencies correlate with the mental
lexicon in L2 spontaneous speech. Hilton (2008) finds that 30% of breakings and repairs at
utterance boundaries -and 24% at clause boundaries- stand for lexical search, while syntactic
and morphological issues are do not usually cause any break. These outcomes can be
matched with previous studies about word frequency effects on pauses and hesitation in lab
speech (Beattie, Butterworth, 1979; Goldman-Eisler, 1958: Cook, 1971). A different
perspective was adopted by Harris Wright et al. (2003), specifically for aphasic patients. The
authors analyzed productive vocabulary through a measure of lexical diversity in elicited
spontaneous speech samples. As one of the main issues in working with spontaneous speech
in aphasia is the extreme variability between fluent and non-fluent patients in terms of
abundance of speech and length of productions, a new measure of lexical diversity was
introduced, which applies to the previous TTR (Type-Token Ratio) avoiding sample length
problems. Even within the limits of conversational productive vocabulary -which is expected
to be smaller in size relative to receptive vocabulary tests- and picture description tasks,
fluent aphasia showed greater lexical diversity regardless of sample size.

4. Conclusions

We aimed to present an exhaustive state of the art of notion of fluency in speech and language
disorders literature. First, we have seen that the definition itself is a troubling issue, in that
there is no actual agreement on what fluency really is. Consequently, measures of fluency
typically include both perceived features — such as pauses, speech rate, and every possible
trait that can be linked to what’s known as “effortful speech”- and general knowledge about
aphasic deficits — e.g., impaired word-finding ability. We have seen in the first paragraph that
this is the case even in the most recent literature (Casilio et al. 2019; Gordon, Clough, 2020),
as the latest models tend to conflate speech and language as well. From our point of view, this
is the very first reason why theoretical definition and empirical models cannot be
disentangled: As of today, fluency happens to be a quite fuzzy and circular concept. Since
there appears to be a constant focus on changes in time patterns, the first question we
addressed was whether temporal characteristics of aphasic speech were indeed different from
non-pathological speech. We have reviewed all the literature we’re aware of about durations
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and interruptions in aphasic speech, spanning four decades and thirteen different languages.
Such a large scope doesn't come without limitations. Since our final corpus appears to be
extremely heterogeneous, we chose to conduct a more traditional and narrative literature
review, leaving out meta-analyses. This compromise allowed us to present studies on various
linguistic levels -syllable, word, sentence- which naturally differ in designs and
methodologies. While our aim was to show global tendencies of aphasic speech timing, it is
clear that certain aspects need more fine-grained investigations. We tried to map the field and
sort through phonetic studies in aphasia that may be relevant in those speech features that
typically describe fluency. Within the range of studies that we were able to pinpoint, we
believe that specific areas of inquiry should be targeted by further systematic reviews. The
issue is particularly relevant at the sentence and phrase level, where declinations and final
rises considerably vary between isolated items and connected speech. Research on pauses and
dysfluencies should also systematically disentangle unit length and syntactic complexity, a
topic that comes up here as well and that deserves more attention than this paper could allow
for. As for now, two main aspects stood out: on one hand, patients seem to be clustered in two
large categories -one being “more fluent” and the other “less fluent”; on the other, patients
categorized as more fluent still show different speech behaviors than controls. All in all,
aphasic speech seems to have more pauses and repairs, and longer syllable, words, and pause
durations. The second question we addressed is how a theory can account for anomia -maybe
the one distinctive feature of aphasic productions overall- based on speech features only. In
the last part of the article, we presented linguistic fluency as viewed in second language
acquisition research. The reason for this choice is that we believe that when referring to
speech and language, it is useful to look at the progress made in linguistics and cognitive
disciplines since their large body of work covers almost every aspect of spontaneous speech.
As analyses in the second language cannot disregard the features in the first language, we
believe that more attention should be paid to non-pathological speech behavior when
approaching aphasic speakers. We have seen that although still very few, in language
acquisition there are some interesting takes on dysfluencies and word retrieval (Hilton, 2008;
De jong, Bosker, 2013). Furthermore, we found Segalowitz (2010) and Tavakoli, Skehan
(2005) particularly useful in showing how cognitive, utterance, and perceived fluency can be
related. Our study does not directly address the nature of hesitation phenomena in aphasic
speakers and language learners' productions: while in both cases they can stem from
word-finding difficulties, we are not able to state, based on the data presented here, to what
extent the two populations can actually be compared. It is reasonable to think that the general
pattern of longer durations found in aphasic speech could be observed also in hesitations and
interruptions. However, it remains to be seen whether a difference in subtypes (breaking
versus repairs) or location can be drawn, similarly to what we have seen for lexical search in
second language learners.

5. Future Prospects

We have tried to explain how, in our opinion, any approach to linguistic fluency should
involve: a) at least two different levels, speech (utterance) and language (processing); b) the
analysis of each level separately and then of their connections; c) a baseline taken from the
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copious literature on spontaneous speech in each language, since speed, durations, and
hesitations are not universal, but rather strictly dependent on the language. In doing so,
breakdowns and repairs are not solely regarded as dysfluencies, as they are -in some cases, at
least- markers of well-functioning pragmatic and textual competence. Nonetheless, at least
two questions arise from this discussion. First, further research is needed to see how much of
SLA theory can be transferred to aphasiology. Of course, word-finding difficulties in foreign
learners are not the same as those of aphasic speakers, since in the former case they come
from vocabulary size and knowledge, while in the latter they stem from retrieval deficits.
However, the effects of lexical search in speech may be comparable, so future research could
address the outcomes of anomia on temporal characteristics of aphasic speech. A second
question concerns the definition of fluency itself and its implications on clinical evaluation. It
is worth noting that most of the phonetic and linguistic studies that we reviewed in the second
paragraph already sort their participants between some “fluent” versus ‘“non-fluent”
categories. This leads us to question whether the great difference shown between Wernicke’s
and Broca’s patients merely reflects an a priori distinction, rather than identifying two
separate speech patterns. A major distinction in aphasia testing is made between classic and
psycholinguistic approaches, which aim to disclose one patient’s functional deficits, rather
than classifying syndromes. This seems to be a crucial matter when discussing fluency since
it allows for either a grouping or a linear model. In a linear model, fluency would resemble a
scale, going from less to more impaired, whereas in a grouping model, clusters are created for
each syndrome and subtype, with scores acting more like cut-offs than gradings. Based on
spontaneous speech data in the neurotypical population, we have reason to think that
dysfluencies are not exclusive of pathological speech, but it’s rather their duration and
occurrences to differ. Speech disorders may present peculiar traits like echolalia, but it’s
unclear whether these behaviors can be considered as speech features, and even if so, whether
they have an impact on fluency. However, linear models can be misleading when asking for
therapy and considering special needs, as they lead to regarding the less severe cases as
needing minimal support if compared to the more severe cases. Therefore, another option that
could be worth investigating, would be modeling fluency as a spectrum. We do not believe
that the heterogeneity that the spectrum allows for should reflect any overlapping in speech
and language features, but it could be useful to analyze the spikes in aphasic patients’
productions. While the idea of a spectrum has already been employed in wide-ranging
syndromes like autism and hypermobility, it is not new in speech research either, especially in
phoniatrics, where it’s of common use for voice disorders. It is not our place to argue for a
model rather than another when it comes to language disorders and clinical evaluations.
Nevertheless, we hope that this overview has shown that fluency in aphasiology could be
observed in a way that is relevant to the discipline and still theoretically consistent from a
linguistic perspective.
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