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Profile of fluency in spontaneous speech, reading,
and retelling of texts by adults who stutter

Perfil da fluéncia na fala espontanea, leitura e no
reconto de textos de adultos que gaguejam

ABSTRACT

Purpose: to describe the profile of fluency concerning the typology of disfluencies, speed, and frequency of
disruptions in spontaneous speech, reading, and retelling; to compare the fluency profile in adults who stutter in
spontaneous speech, reading, and retelling of text. Methods: The present work is a cross-sectional comparative
study with a sample composed of 15 adults who stutter of both sexes, with higher education or equivalent to
complete elementary school II. Samples were collected in the tasks of spontaneous speech, reading, and text
retelling through video calls made individually with the participants. The first 200 syllables expressed in each
task were transcribed and analyzed according to the Fluency Profile Assessment Protocol (FPAP). The study
compared the frequency of common and stuttering disfluencies and the speed in the different tasks surveyed.
The Kruskal & Wallis test was used together with Duncan’s multiple comparisons test to compare the medians and
verify possible differences between the tasks researched with a significance level of 5%. Results: The reading task
presented a lower number of common disfluencies and a percentage of speech discontinuity about spontaneous
speech and retelling tasks. No statistically significant differences were found between stuttering disfluencies in
the three tasks surveyed. Conclusion: This study showed that there are differences in the occurrence of common
disfluencies - hesitations, interjections, and revisions - and in the percentage of speech discontinuity during an
oral reading of adults who stutter concerning spontaneous speech and text retelling.

RESUMO

Objetivo: descrever o perfil da fluéncia em relagdo a tipologia das disfluéncias, velocidade e frequéncia de
rupturas na fala espontanea, na leitura e no reconto; comparar o perfil da fluéncia em adultos que gaguejam na
fala espontanea, na leitura e no reconto de texto. Método: O trabalho ¢ um estudo transversal comparativo com
amostra composta por 15 adultos que gaguejam de ambos os sexos, com formagdo superior ou equivalente ao
ensino fundamental II completo. Foram coletadas amostras nas tarefas de fala espontanea, leitura e reconto
de texto por meio de video chamadas realizadas individualmente. As 200 primeiras silabas expressas de cada
tarefa foram transcritas e analisadas segundo o Protocolo de Avaliacdo do Perfil da Fluéncia (PAPF). O estudo
comparou a frequéncia das disfluéncias comuns e gagas e a velocidade nas tarefas pesquisadas. Adotou-se o
teste de Kruskal & Wallis em conjunto com o de comparagdes multiplas de Duncan para comparar as medianas e
verificar possiveis diferengas entre as tarefas pesquisadas com nivel de significancia de 5%. Resultados: A tarefa
de leitura apresentou menor niumero de disfluéncias comuns e percentual de descontinuidade de fala em relagio
as tarefas de fala espontanea e reconto. Nao foram encontradas diferencas estatisticamente significantes entre
as disfluéncias gagas nas trés tarefas pesquisadas. Conclusio: Este trabalho mostrou que existem diferengas na
ocorréncia das disfluéncias comuns - hesita¢des, interjei¢cdes e revisdes — e no percentual de descontinuidade de
fala durante a leitura oral de adultos que gaguejam em relacdo a fala espontanea e ao reconto de texto.
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INTRODUCTION

Stuttering is a complex impairment of fluency, characterized
by the presence of interruptions of speech that interfere with
the smooth, continuous verbal flow of those who stutter.
It has a multifactorial etiology with greater prevalence in men,
and a relation to heredity in its emergence and development.
There is consensus in the literature regarding the genetic factor
in terms of increased risk of stuttering, as well as other still
little understood factors".

Impaired fluency has motor, neurological, emotional, and
linguistic dimensions that affect an individual’s speed and
flow of speech®. Breaks such as interruptions, repetitions,
pauses, and prolongations among other types of disfluency
can be observed in different cases of stuttering®.

Assessing fluency can be undertaken using clinical observation
of the individual’s speech, applying protocols and instruments
that qualitatively and quantitatively describe fluency, the events
that impair the fluency of spontaneous speech, and other tasks
where the individual uses their mouth®.

Reading, for instance, is an activity depending on a series
of complex neurological and cognitive processes, in which
fluency plays an important role. Efficient reading is directly
related to the individual’s reading and speech fluency, with
speed and precision of the number of words read per minute
being important for academic, social, linguistic, and cognitive
development among other competencies and abilities™*>.
Effective understanding of written linguistic codes relies
on having adequate production of reading in a smooth and
regular way®>.

Reading fluency is the ability to evenly, spontaneously, easily,
and continuously read texts. It is characterized by an absence
of failures in the automatic identification of words, adequate
speed, rhythm, and prosody. It is crucial for effective reading
and contributes to processes of understanding and expression of
the content of messages. Therefore, we expect that individuals
who stutter may present difficulties when carrying out reading
activities such as reading aloud. Studies that seek to compare
performance during reading tasks, in both adults who stutter and
those who do not, have shown a reduction in reading disfluencies
in adults who stutter®”.

Being a broad topic of significant interest in scientific
and clinical contexts, more research is necessary to help
professionals and researchers in their respective fields of activity.
Studies that compare spontaneous speech, reading aloud, and
text-retelling tasks can help to highlight the differences and
similarities between occurrences of common and stuttering
disfluencies, as well as changes in speed in adults who stutter.
Thus, this study adopted the hypothesis that adults who stutter
can present differences in the frequency and duration of these
disfluencies as well as speed between spontaneous speech,
reading aloud, and retelling tasks.

Therefore, this study seeks to describe the fluency profile for
spontaneous speech, reading, and retelling in adults who stutter
and compare the fluency profile about the type and frequency
of disfluencies and speed of speech.

METHODS

This study was approved by the Research Ethics Committee
of the Federal University of Minas Gerais (UFMQ) under the
CAAE registration number 26669319.9.0000.5149, assessment
number 4.458.559.

It is a comparative, cross-sectional study with a sample
consisting of 15 adults who stutter, recruited from support
groups, sites, and social networks , and clinics and institutions
focused on treating individuals who stutter. Data collection
was undertaken remotely using the platform Zoom®
observing social distancing measures during the Covid-19
pandemic period.

The inclusion criteria were being older than or equal
to 18 years old, presenting persistent stuttering, having
a minimum education level of complete primary school,
and being a native speaker of Brazilian Portuguese. The
exclusion criteria were being diagnosed with a psychiatric
disorder, disease, or neurological condition, or presenting
auditory or visual alterations that made reading texts and
understanding instructions impossible. All participants
signed the Informed Consent Form (ICF) and agreed with
the terms of the study.

During each interview, a protocol considering the clinical
history and complaints, difficulties about stuttering, and family
history of stuttering was adopted. The speech, reading, and
retelling samples were collected with video and audio recordings
during the interviews using the platform mentioned above
with the following order and procedure: spontaneous speech
using a script (personal presentation, daily routine, and speech
elicitation using a drawing, when necessary); reading a text
aloud for analysis of reading fluency®, and retelling the same
text. A transcription of the first 200 syllables from each sample
for the fluency analysis was made. The reading and retelling
samples were dealt with in the same manner as the spontaneous
speech samples.

The speech, reading, and retelling samples were analyzed
according to the types of common and stuttering disfluencies,
frequency of interruptions, and speed of speech according to
the Fluency Profile Assessment Protocol (FPAP)®. The FPAP
includes an analysis of the transcriptions observing the occurrence
of common disfluencies, stuttering disfluencies, per minute
word and syllable flow, percentage of speech discontinuities,
and stuttering disfluencies. Data collection and analysis were
undertaken by the researchers.

The data were stored in a data bank using the Excel®
software, version 2016. Statistical analysis was carried
out with Statistical Package for Social Sciences® (SPSS)
software, version 24. The Shapiro & Wilk Test was used
to assess the data probability distribution. The Kruskal &
Wallis test was used together with Duncan’s Multiple Range
Test to compare the medians and determine any possible
differences between spontaneous speech, reading aloud,
and retelling samples in terms of the type of disfluency and
percentage of common and stuttering disfluencies. The level
of significance used for all analyses was 5% with significant
p-values highlighted in bold.
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RESULTS

The sample consisted of five (5) female participants
(N%=33.33) with an average age of 32 and SD=3.41 and ten
(10) male participants (N%=66.67) with an average age of
27.1 and SD=9.16. The average age for all participants was
28.7 years with SD=8.0. All participants had the minimum
education necessary to participate in the study, distributed
as follows: one (1) (N%=6.67) participant with complete
primary education, five (5) (N%=23.33) participants with
incomplete/complete high school education, and nine (9)
(N%=60) participants with incomplete/complete university
education.

Data analysis related to the clinical history and complaints of
participants showed that 6.67% (N=1) of the patients presented
speech or language problems during childhood, being described
as phonological impairment, exchange of sounds in speech, and
delayed speech development. All participants self-described as
being stutters and 60% (N=9) reported other family members
who stuttered. Of the total sample 75% of participants with
family members who stuttered (N=6) reported that this included
either their father, mother, and/or 1 aunts/uncles.

Regarding the fluency analysis, the highest averages observed in
different types of common disfluencies were in spontaneous speech
and retelling, except for “unfinished words” and “word repetition”
where the highest averages were in reading aloud (Table 1).

Table 1. Comparison of types of common and stuttering disfluencies in reading, spontaneous speech, and retelling

Task Minimum Maximum Median Mean Standard deviation P Value®
Common disfluencies Hesitations Reading 0.0 20.0 0.0a 1.60 5.12 < 0.001
Spontaneous speech 0.0 30.0 40b 7.13 8.16
Retelling 0.0 49.0 3.0b 6.80 12.01
Interjections Reading 0.0 1.0 0.0a 0.18 0.35 < 0.001
Spontaneous speech 0.0 18.0 7.0b 7.27 4.57
Retelling 2.0 21.0 6.0b 7.80 5.06
Revisions Reading 0.0 1.0 0.0a 0.07 0.26 0.009
Spontaneous speech 0.0 4.0 1.0b 1.13 1.36
Retelling 0.0 2.0 1.0b 0.73 0.80
Unfinished words Reading 0.0 1.0 0.0 0.40 0.51 0.071
Spontaneous speech 0.0 4.0 0.0 0.33 1.05
Retelling 0.0 1.0 0.0 0.07 0.26
Word repetition Reading 0.0 5.0 1.0 1.47 1.55 0.064
Spontaneous speech 0.0 4.0 0.0 0.87 1.41
Retelling 0.0 3.0 0.0 0.40 0.83
Segment repetition Reading 0.0 6.0 1.0 1.40 1.55 0.607
Spontaneous speech 0.0 8.0 1.0 1.47 2.10
Retelling 0.0 11.0 1.0 1.60 3.02
Total Reading 0.0 25.0 3.0a 5.20 6.64 < 0.001
Spontaneous speech 4.0 46.0 14.0b 18.13 12.28
Retelling 6.0 53.0 13.0b 17.40 11.81
Stuttering disfluencies Repetition of syllables Reading 0.0 3.0 1.0 0.93 0.96 0.312
Spontaneous speech 0.0 2.0 0.0 0.47 0.64
Retelling 0.0 2.0 0.0 0.53 0.74
Repetition of sounds Reading 0.0 3.0 0.0 0.40 0.91 0.240
Spontaneous speech 0.0 3.0 0.0 0.80 1.15
Retelling 0.0 8.0 0.0 0.60 2.06
Prolongations Reading 0.0 9.0 1.0 1.87 2.75 0.134
Spontaneous speech 0.0 8.0 3.0 3.27 2.31
Retelling 0.0 9.0 2.0 2.60 2.47
Blocks (Bloqueios) Reading 0.0 16.0 0.0 2.93 4.85 0.337
Spontaneous speech 0.0 17.0 1.0 2.73 4.50
Retelling 0.0 11.0 0.0 2.00 3.80
Pauses Reading 0.0 6.0 2.0 2.07 1.67 0.442
Spontaneous speech 0.0 5.0 3.0 2.87 1.81
Retelling 0.0 5.0 2.0 2.27 1.33
Repetition of monosyllabic words Reading 0.0 3.0 0.0 0.40 0.83 0.100
Spontaneous speech 0.0 0.0 0.0 0.00 0.00
Retelling 0.0 1.0 0.0 0.13 0.35
Intrusion Reading 0.0 9.0 0.0 1.60 2.64 0.086
Retelling 0.0 5.0 3.0 2.60 1.50
Total Reading 2.0 19.0 11.0 10.20 6.59 0.511
Spontaneous Speech 5.0 24.0 11.0 1247 5.55
Retelling 3.0 22.0 8.0 10.67 5.96

Note: The common disfluency of phrase repetition and the category of spontaneous speech for stuttering disfluency of intrusion were not evaluated
because they are a constant () Kruskal-Wallis test; ab — different letters indicate average differences (Duncan’s multiple range test); significant if p<0.050
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Regarding stuttering disfluencies, higher averages were also
observed in spontaneous speech and text retelling, except for
“blocks” (“blogqueios”) and “repetition of monosyllabic words”.

When comparing common disfluencies — hesitations, interjections,
revisions, and total - statistically significant differences were
observed, indicating better performance in reading aloud in
comparison with spontaneous speech and retelling.

Speech speed by per minute word flow presented a higher
average in the spontaneous speech and retelling samples while
reading aloud presented a higher average per minute syllable
flow. The frequency of interruptions (disfluencies) showed a
higher average for spontaneous speech and retelling, as well as
in percentage for speech discontinuity and stuttering disfluencies.
No statistically significant results were observed in the analysis
of stuttering disfluencies and speech speed. The results for
frequency of disfluencies showed statistical significance for
the percentage of speech discontinuities (Table 2).

DISCUSSION

The final study sample presented a prevalence of men
at a proportion of two men for every woman (2:1) partially
corroborating the literature, which highlights a prevalence in the
male sex during the adult phase, but of four to five men for every
woman (4-5:1)®. Regarding hereditary, the literature reported
that around two or more family members of individuals with
persistent developmental stuttering also presented stuttering'?.
In a study analyzing the family prevalence of stuttering, the
authors observed a statistically significant difference between
participants with family members who had first-degree relatives
in comparison with second and third-degree relatives®. The
data from this study agree with the literature, given that nine
participants in this study reported having other family members
who stutter. Of these, six mentioned first-degree relatives.

In this study, the adults presented close averages for
per-minute syllable and word speeds for the assessed tasks,
which suggests that the speech and reading speeds are similar
for adult individuals who stutter. A study that undertook a

comparative analysis of adults with and without stuttering
for spontaneous speech and reading tasks in terms of time
spent, and per-minute word and syllable flow in 15 adults with
stuttering, also found no significant difference between these
parameters, agreeing with the findings from this sample®.
This suggests that the time necessary to carry out the retelling of
text is also not directly influenced by stuttering since there was
no statistically significant relationship between these parameters.
For the frequency of disfluencies, common disfluencies, that is,
the types that occur in the speech of both individuals with and
without stuttering, presented statistically significant values
when comparing reading with spontaneous speech and retelling
(p<0.001). These results agree with the literature, given that they
show a greater quantity of common disfluencies in spontaneous
speech than in reading aloud”-'.

In this study, no statistically significant differences were
observed in speed for reading aloud, spontaneous speech, or
retelling. In studies carried out with school-aged children with
stuttering, statistically significant differences were observed in
reading and speaking speeds*!?. This finding leads us to speculate
that the development of reading ability affects performance for
reading speed. This explains the statistical differences observed in
studies with school-aged children, different from those observed
in this study with adults. The literature reports that reading speed
tends to evolve with educational development, but reaches a
plateau during the final years of primary school®7:13-19,

It is notable that in the group studied no participant reported
problems for reading development during the literacy phase and
at the time of data collection. Such difficulties could be obstacles
when developing reading ability, and an impairment for their
fluency and consequently for their academic development.
As such, given the absence of complaints related to reading
development, we do not expect to observe significant differences
between parameters related to reading speed in the sample
studied. The bibliography highlights that the higher the level of
education the better the level of reading fluency, which reinforces
that reading speed is determined over time by abilities related
to the development of reading ability®$!1319),

Table 2. Comparison between the speech speed and frequency of disfluencies in reading, spontaneous speech, and retelling

Task Minimum Maximum Median Mean Standard deviation P Value

Speed Per minute word flow Reading 48.6 143.8 86.2 90.38 30.12 0.527
Spontaneous Speech 64.4 147.7 93.5 98.51 24.86
Retelling 65.5 1471 941 98.79 23.01

Per-minute syllable flow Reading 92.6 274.0 172.4 176.50 57.41 0.937
Spontaneous Speech  109.3 241.0 172.4 169.61 40.88
Retelling 110.5 235.3 153.8 168.22 39.59

Frequency of disfluencies % of discontinuity and speech Reading 1.0 18.5 6.5a 7.50 5.14 0.001
Spontaneous Speech 9.0 26.5 13.5b 15.30 5.28
Retelling 7.0 33.0 12.0b 14.17 6.70

% of stuttering disfluencies Reading 1.0 9.5 4.0 4.77 3.22 0.349
Spontaneous Speech 2.5 12.0 5.5 6.23 2.78
Retelling 15 11.0 4.0 5.33 2.98
Spontaneous Speech 0.8 1.8 1.2 1.25 0.31
Retelling 0.9 1.8 1.3 1.25 0.30

Note: The common disfluency of phrase repetition and the spontaneous speech category for the stuttering disfluency of intrusion were not assessed
because they are a constant (*) Kruskal-Wallis test; ab — different letters indicate average differences (Duncan’s multiple range test); significant when p<0.050
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Regarding the analysis of the percentage of stuttering disfluencies,
no statistically significant relationship between the spontaneous
speech, reading, and retelling samples was observed (p<0.349).
However, the percentages for speech discontinuity presented
statistically significant differences when comparing reading with
spontaneous speech and retelling. These results corroborate other
studies that found that reading is a less demanding task in terms
of the mechanisms involved in the linguistic and motor processes
for speech, in addition to the elaboration of discourse, leading to
a reduction in the occurrence of disfluencies”!"'®.

Another study compared the performance of adults who
stutter during spontaneous speech and reading aloud”. For
these adults, the authors mentioned that the presence of a higher
number of stuttering disfluencies, such as blocks (bloqueios)
and prolongations (prolongamentos) during spontaneous speech
is explicable by the possible relationship between stuttering
and basal ganglia functioning. The inadequate functioning of
these structures in motor control of speech, associated with
the temporal processing of the message to be expressed could,
result in a greater occurrence of stuttering disfluencies during
spontaneous speech??. Another explanation for the low
occurrence of stuttering disfluencies while reading aloud is that
the cerebral processing for this task involves other areas such
as the occipital lobe and areas related to visual processing®".
This suggests that reading has a positive effect on fluency, given
that it modifies the neurophysiological and neurolinguistic
mechanisms that directly involve speech production.

A comparison of the disfluency types found a statistically
significant difference in the presence of common disfluencies —
hesitations, interjections, and revisions — when comparing the
reading-aloud task with spontaneous speech and retelling.
The reading task presented the lowest values of these disfluencies,
which agrees with the findings from the literature-*>?¥, Notably,
the literature also highlights that hesitations, interjections, and
revisions are related to difficulty in formulating and elaborating
statements during discourse, and lexical, semantic, and syntactic
recall®. It also indicates that the occurrence of these disfluencies
in adults who stutter is observed in greater numbers during
spontaneous speech”. These findings also suggest that common
disfluencies occur more often during the retelling task in comparison
with reading due to its closeness to the spontaneous speech
task. That is, retelling, similar to spontaneous speech, favors the
occurrence of common and stuttering disfluencies given that they
are speech tasks where the individual elaborates the discourse
being expressed®29. Notably, the retelling is directly affected by
reading comprehension, and as reading ability develops together
with the educational development of individuals, better reading
comprehension is expected with improved literacy®->".

Regarding study limitations, the distinction of individuals in
terms of the degree of severity of stuttering was not undertaken.
As such, while we found no studies in the literature that
compared the spontaneous speech and text retelling tasks,
given the absence of a categorization of the sample in terms
of the degree of severity of stuttering, the variability between
the number of occurrences of the various types of disfluencies
did not provide a clearer understanding of the data variability
when assessing the fluency profile for the three tasks studied.

To better establish standards of comparison for the data, further
research should be undertaken with a larger number of subjects,
mainly for adults who stutter, in which there is a scarcity of
studies that more thoroughly investigate stuttering in other
speech tasks beyond spontaneous speech.

This study presents a novel comparison of the spontaneous
speech profile with other tasks involving oral production, including
reading aloud, with text retelling not being reported in other
studies, in the literature considering the speech of adults who
stuttered, up until the time of this research. Given the scarcity
of studies about speech fluency in adults who stutter beyond
those that investigated spontaneous speech, the present research
fills an important gap in the literature.

CONCLUSION

When analyzing the fluency profile of adults who stutter,
this study found no difference in speed for the performance of
spontaneous speech, reading aloud or retelling - in terms of
per minute syllable or word flow. Reading aloud was different
from spontaneous speech and retelling for the percentage of
speech discontinuity, mainly when comparing the disfluency
types of hesitation, interjection, and revision. No significant
differences between the other disfluencies were observed, with
greater similarity in the comparisons between spontaneous
speech and retelling.
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