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Abstract

Speech disfluency, including pauses and repetitions, is a key yet underexplored factor,
and correlations among disfluency markers remain poorly understood. This study
examined intercorrelations among nine speech disfluency markers in English-to-
Persian simultaneous interpreting, using recordings from 71 purposively sampled
bilingual adults. Pearson correlations among disfluency markers showed significant
positive associations (e.g., filled pauses and multisyllabic word repetitions) and a
negative relationship between blocks and filled pauses. These findings highlight
interconnected disfluency patterns, providing insights into speech production
mechanisms in the bilingual mode, when both languages are fully active.
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1. Introduction

According to Grosjean (1997, 2001, 2008, 2013), in exceptional instances, both languages can be fully
active in the bilingual mode. Two examples stand out: first, when a bilingual listens to two individuals,
each using a different language; and second, when someone is interpreting from one language to
another. Unlike the typical bilingual mode, where one language is more active than the other,
interpreting requires both the source and target languages to be equally active, as both are needed
for comprehension and production. Although the two languages are equally active, the processing
mechanisms differ: the input of both the source and target languages is active, whereas the target
language output mechanism is active, with the source language output mechanism being inactive or
even exceptionally inhibited (Figure 1). Investigating the links between different disfluency markers in
interpreting, therefore, provides valuable insights into its constructs and enhances our understanding
of disfluency from various viewpoints. This exploration also contributes to a better grasp of the
information-processing mechanisms involved in simultaneous interpreting and the bilingual mode.

Source language
(Language A)

Input — % No output

|
Monolingual | Bilingual
language - | B language
|
|

mode mode

Input %? —= Qutput

Target language
(Language B)

Figure 1. The Mechanisms of Bilingual Mode during Simultaneous Interpreting
Note. Reprinted from Grosjean (2001, p. 62)

Studying disfluencies is crucial as they offer meaningful insights into the functioning of the fluent
speech production mechanism (Shattuck-Hufnagel, 1979). Speech can be interrupted when a speaker
experiences articulatory disfluencies, such as stuttering (Zhao, 2022). Non-stuttering speakers may also
show articulatory disfluencies, often struggling to produce a syllable or word. These articulatory
disfluencies arise from challenges in speech programming, not from intentional repetition (Zhao,
2022). Stuttering is characterized by an unusual number of functional disfluencies (Bayerl et al., 2023).
Stuttering, therefore, is a severe form of disfluency (Zhao, 2022).

In simultaneous interpreting, one must listen to, understand, and process incoming speech while
producing their output at the same time, all while continuing to process further output (Téth, 2011).
In the course of speech production during simultaneous interpreting, individuals possess a monitoring
function (Petite, 2005) that allows them to revise their output, resulting in self-modifications that can
cause disfluencies in their speech. However, self-modification is not the only factor contributing to
these disfluencies in interpreters’ output (Toth, 2011). Yet, the phenomenon of speech disfluency in
the outcome of simultaneous interpreting has not been extensively explored (Toth, 2011).

Over the past years, research has provided insights into the general characteristics of normal
disfluencies in various languages. However, per our existing data, there is currently no normative
reference for disfluent speech in Persian during simultaneous interpreting involving non-stuttering
bilinguals. Furthermore, to the best of our knowledge, no study has conducted a comprehensive
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analysis of the correlations between disfluency markers during simultaneous interpreting, as a special
case of the bilingual mode (Grosjean, 2001). It is also important to note that prior research has
consistently shown that bilingual individuals (who do not stutter) exhibit significantly higher rates of
speech disfluencies than their monolingual peers, frequently surpassing traditional monolingual
clinical thresholds (Saad Merouwe et al., 2024; Aslan & Eggers, 2025).

The literature suggests that while certain disfluency markers may be related, potentially due to shared
causes like cognitive load or production difficulties, direct, systematic studies on correlations between
disfluency types are scarce. Previous research has predominantly focused on speech disfluency
markers in isolation and their roles in specific contexts (e.g., language acquisition or pathology), with
little attention given to their interrelationships. In this study, we aim to examine the potential co-
occurrence of nine disfluency markers, namely monosyllabic word repetitions, part-word repetitions,
prolongations, blocks, broken words, filled pauses, revisions and abandoned sentences, multi-syllable
word repetitions, and phrase repetitions in bilinguals’ speech, positing that such markers may indicate
shared underlying mechanisms tied to the cognitive and linguistic demands associated with
simultaneous interpreting as an exceptional case of the bilingual mode (Grosjean, 2001). Additionally,
the research seeks to determine whether disfluency markers are interconnected rather than
independent, potentially due to the pressures and constraints inherent in real-time language
processing during simultaneous interpreting. The study attempts to address the following research
question: Are there any correlations among bilinguals’ speech disfluency markers (monosyllabic word
repetitions, part-word repetitions, prolongations, blocks, filled pauses, broken words, revisions and
abandoned sentences, multisyllabic word repetitions, and phrase repetitions) when they are in the
bilingual mode, performing simultaneous interpreting?

2. Literature Review

According to Shriberg (2001), disfluencies are significant in the processes of speech production and
comprehension, as they offer insights into the underlying mechanisms influencing human speech and
language production. While spoken languages appear to follow a linear order, with one word following
another in the acoustic channel, they are actually governed by various non-linear processes, as
speakers continuously work on their output to reshape the course of their delivery. Spoken languages
thus often involve cycles of what are commonly known as “fluent” versus “disfluent” (Kosmala, 2024).
Disfluencies are prevalent in human speech, with research suggesting that they occur between six and
ten times for every hundred words (Kosmala, 2024; Shriberg, 1994).

In the 1950s, Goldman-Eisler (1958) discovered that the occurrence of pauses in speech was not
accidental. Language production availability issues are commonly observed in daily life, where low
availability in speech production leads primarily to pauses and hesitations that can disrupt the flow of
speech, making it unpleasant for listeners. It may also result in a failure to convey the intended
message accurately if speakers give up on finding the right words in favor of more readily available
ones that don’t quite capture their meaning (Gile, 2009).

The stuttering classification commonly utilized in clinical and research settings, put forward by the
Illinois Stuttering Research Program (Ambrose & Yairi, 1999), includes two categories of disfluencies
(Figure 2): stuttering-like disfluencies (SLD) and other disfluencies (OD). The stuttering-like disfluencies
(SLD), such as part-word repetitions, are characteristic of stuttering speech. They are distinguished
from other disfluencies due to their higher level of uncontrollability: prolongations of syllables and
blocks (occurring in more than 10% of words) are displayed with irregular durations. Additionally, these
disfluencies feature visible and audible changes in speech, including significant fluctuations in speed
(either very slow or excessively fast), voice intensity (either too weak or too strong), and pitch (ranging
from very high to very low). Other disfluencies (OD) are common in the speech of individuals who do
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not stutter, but they can also appear in stuttering speech, albeit less frequently than stuttering-like
disfluencies (SLD). This category encompasses multisyllabic and phrase repetitions, interjections,
revisions, and incomplete phrases (For additional details, see Natarelli, 2018; also refer to Jansson-
Verkasalo et al., 2020).

Articulatory disfluencies often arise due to difficulties in speech planning (Zhao, 2022). Furthermore,
speech naturally contains disfluencies, and the frequency of these disfluencies in an individual’s speech
is affected by different factors, such as their cognitive load and psychological traits. These disfluencies
may manifest as interjections, which are frequently employed to provide speakers with additional time
to think while speaking. They can also arise when an individual seeks to modify or edit the initial
sentence by restarting or rephrasing it (Bayerl et al., 2023).

Some studies have delved into speech disfluencies in simultaneous interpreting. Péchhacker (1995)
investigated instances of speech repairs in the speaker’s speech and the corresponding output of
simultaneous interpreters. The study revealed more speech repairs in the target language output. Also,
while speakers’ output primarily featured simple errors and false starts, interpreters’ output
predominantly encompassed lexical and structural blends as the most frequent forms of disfluencies.
Additionally, Pochhacker (1995) analyzed the occurrence of slips and shifts in simultaneous
interpreters’ output, and the findings indicated that interpreters show a higher frequency of slips and
shifts in their output than speakers. Moreover, Cecot (2001) examined the occurrence of non-fluency
in simultaneous interpreting, particularly in relation to changes in the speaker’s speech rate, and found
that the target text exhibited an average increase in filled pauses, revisions, and lengthening of
consonants and vowels.

Furthermore, numerous studies have explored speech disfluency and examined various influencing or
influenced variables. Research on cognition and speech planning includes foundational works by Bock
(1986), Bock and Levelt (1994), Levelt (1989), Dell (1986), Fromkin (1971, 1973, 1980), Goldman-Eisler
(1958), MacKay (1970, 1972, 1973), Garrett (1975), Maclay and Osgood (1959), Shattuck-Hufnagel and
Klatt (1979), Nooteboom (1969), and Shattuck-Hufnagel (1979, 1982), as well as more recent
contributions by Song and Li (2020) and Lin et al. (2018). Additionally, studies addressing affect and
disfluency encompass Bayerl et al. (2023), Zhao (2022), and Zhao et al. (2023). Moreover, the role of
the interpreter’s sex in their speech disfluency has been investigated by Collard and Defrancq (2019).
However, while existing research has identified various disfluency markers in speech, there is a notable
gap in understanding how these markers correlate. Consequently, there is no established threshold or
reference benchmark in the literature to rely upon. Moreover, another gap in the literature on
interpreting processes lies in the under-exploration of Grosjean’s (2001) concept of the bilingual mode,
despite its relevance for understanding how simultaneous interpreting (full co-activation of languages)
takes place.

3. Methodology

The study comprised a total of 71 Iranian adult bilinguals proficient in both Persian (L1) and English
(L2), including 8 (PhD) university professors (11.2%), 16 master’s students (22.6%), and 47 bachelor’s
students (66.2%), selected through purposive sampling to ensure adequate language comprehension,
facilitating a more targeted and meaningful exploration of speech disfluency. The participant pool
consisted of professors and students from Azarbaijan Shahid Madani University of Iran, trained in
subfields of English translation, English language teaching, and English literature (all completed the
interpreting and translation courses). The participants were aged between 20 and 50 years. This age
range encompasses a spectrum of experiences across different life stages, which may enhance the
diversity and richness of the data collected.
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The assessments were conducted individually in a language laboratory, allowing for focused data
collection. This one-on-one approach ensured participants received the necessary attention and
support, minimizing confounding variables. The procedure was initially piloted with two English
language professors (the second and third authors), allowing for the identification and rectification of
any procedural flaws before the actual implementation of the study. Furthermore, the data that did
not meet the requisite standards of language proficiency were systematically excluded from the
analysis to ensure the integrity and validity of the findings.

Initially, a speaking test was administered to all participants to assess their proficiency levels in English
and fluent speaking ability. To ensure objectivity in the evaluation, the speaking test was taken,
analyzed, and scored using the Al capabilities of the Speechace website. The three questions posed
were uniform for all participants to maintain consistency in the assessment process. The selected
metric for this study was IELTS, and participants were required to achieve a minimum band score of 7
on at least one question to qualify for participation in the subsequent test.

Subsequently, participants were presented with an audio for interpretation to induce the bilingual
mode and full co-activation of languages. The audio selected for this task was a TED Talk by Celeste
Headlee (2015), entitled 10 Ways to Have a Better Conversation. Participants were instructed to listen
to the first four minutes of the talk to familiarize themselves with the topic, the speaker’s accent, the
pace, and the density of the speech. Simultaneous interpreting commenced from the fifth minute of
the audio, with participants interpreting from English (L2) to Persian (L1). The total duration for the
simultaneous interpreting task, which involved active interpreting rather than just listening, was five
minutes and thirteen seconds. Participants were not permitted to pause the audio or replay segments
during the interpretation process. The task was conducted under the careful observation of the
examiner (first author), ensuring adherence to the task’s guidelines.

All recorded audio interpretations and their corresponding waveforms provided by participants were
examined through repeated listening by the experimenter (first author), utilizing the Sonic Visualiser
software, version 5.0.1. We established clear criteria for analysis and utilized a structured framework
(Figure 2). Also, to enhance the validity and reliability of our findings, we randomly selected five audio
recordings from our dataset, and an English language professor (third author), with 23 years of
academic experience and prior expertise in speech analysis, as evidenced by a published article
(Rahimpour & Amini, 2013), was asked to independently evaluate these five recordings based on the
specified criteria (Figure 2). The professor’s analyses were subsequently compared with those of the
primary examiner (first author) to assess inter-rater reliability using the Pearson correlation coefficient
(Table 2), computed via IBM SPSS Statistics. This approach was designed to ensure that our labeling
system is explicit, transparent, and well-defined. Additionally, the inter-rater agreement score serves
as a reference for the reliability of the speech disfluency assessment itself.

For the analysis of audio recordings, auditory techniques were implemented to ensure the precision
of acoustic phonetics evaluations. Audio files were systematically manipulated, including slowing
down, speeding up, and making specific speed adjustments as required, to optimize auditory clarity
and precision in the identification of disfluencies. These modifications were complemented by
repeated and focused listening sessions, where particular attention was directed towards detecting
any sign of disfluency in speech, even at the vowel level. The analysis primarily focused on identifying
signs of disfluencies, which were labeled using a classification of nine disfluency types, based on the
criteria proposed by Ambrose and Yairi (1999) and Stes (2004) (Figure 2). For the purposes of this study,
a speech disfluency was classified as a block if it lasted for five seconds. This classification implies that
a block lasting, for example, ten seconds, would be considered two separate blocks. This distinction
differentiates speech blocks from mere queuing phenomena and silent pauses, indicating that they
can be considered extreme forms of disfluency. The technique, known as queuing, involves briefly
stopping the interpretation for two or three seconds in order to simply listen. This technique is applied
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specifically when a segment of speech is highly dense or rapid; when there has been a distraction or
momentary loss of attention; when low volume or poor audio quality makes it challenging to follow
the speaker; or in any other situation where the interpreter starts to lose track of the thread of
meaning (Camayd-Freixas, 2011). Furthermore, in the analysis of the “revisions”, our approach
extended beyond the sentence level to examine linguistic elements at the word level, allowing us to
uncover subtle changes that might not be noticeable in broader syntactic assessments. Additionally,
we focused specifically on analyzing the number of occurrences of disfluent markers in the spoken
discourse, rather than examining their duration or other related features. This approach allowed us to
quantify how frequently various disfluencies manifest within the speech samples. This quantitative
analysis provided a clear and objective framework for understanding the patterns of speech
disfluencies and facilitated the comparison between different speakers.

In furtherance of this, the translated text (Persian version) of the original audio was obtained from the
Downsub website. This text served as a reference for comparing the interpretation audio provided by
participants. The objective of this comparison was to identify instances of “abandoned sentences” in
participants’ interpretations. By analyzing discrepancies between the participants’ audio and the
reference text, we aimed to enable an objective assessment and inspect the completeness of the
interpretations, to ascertain whether low disfluency rates indicated authentic fluency or, conversely,
stemmed from strategic avoidance, including the use of safe but potentially inaccurate formulations
or deliberate silence. To accomplish this task, we segregated each sentence in the source speech and
coded for final interpreting analysis. The overall count of sentences was 82 (the cumulative count of
abandoned sentences was then merged with the total number of revisions to calculate the conclusive
score for the “revision and abandoned sentences” measure). Therefore, it should be noted that the
term “revision” encompasses the total count of both revised and abandoned sentences; however, for
the purpose of conciseness, it will be designated simply as “revision.”

Disfluency type
(abbreviation) Description Examples in English
Stuttering like Part word repetition (PWR) Repetition of a sound or syllable within or in the beginning of the  thi thi this
disfluencies (SLD) word
Monosyllabic word Repetition of a monosyllabic word and and

repetition (MonWR)

Prolongation (P) Prolongation of a sound resulting in an atypical duration of that mmmy coookie
Block (B) St;;:i:; airflow and sound during or before production of a vowel  ...girl
or consonant
Broken words (BW) Stopping of airflow in the middle of a vowel within a word o...pen
Other disfluencies Filled pause (FP) Filler words or non-linguistic sounds used within an utterance Hey look uhmm at that

(OD)

Revision and abandoned  Correction of word choice, grammatical or phonological errors or - Mom ate fixed dinner. | want Hey look at that
sentences (R) add or delete lexical information

Multisyllable word Repetition of a multi-syllabic word because because
repetition (MulWR)

Phrase repetition (PR) Repetition of a phrase within an utterance | want | want to go

Figure 2. Speech Disfluencies Classification
Note. Ambrose & Yairi (1999) and Stes (2004), reprinted from Jansson-Verkasalo et al. (2020, p. 10).
Also refer to Natarelli (2018).

Subsequently, all the data were subjected to analysis using IBM SPSS Statistics. To quantify the
relationships between all disfluency markers, Pearson correlation coefficients were calculated for each
pair based on their frequency of occurrence in the samples. These samples were derived from audio
recordings of participants’ performances, which were transcribed and coded for the presence of each
disfluency type. The Pearson correlation method was selected as it measures the linear association
between variables, enabling the identification of potential patterns or clusters of disfluency markers
that may co-occur. Furthermore, the analysis provides insights into the nature of these relationships;
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positive correlations might suggest shared underlying mechanisms, such as cognitive load, while

negative correlations could indicate distinct processing challenges.

4, Results

4.1. Descriptive Statistics

The descriptive statistics of the nine disfluency markers are provided in Table 1 below.

Table 1. Descriptive Statistics of Speech Disfluency Markers

Participants Minimum Maximum Mean Std. Deviation

PWR 71 .00 40.00 7.2676 5.85286
MonWR 71 .00 14.00 2.6197 2.49781
P 71 2.00 53.00 17.9014 8.97004

B 71 .00 42.00 17.3521 10.06848
BW 71 .00 4.00 .3803 .83437

FP 71 .00 102.00 32.9014 21.02390

R 71 16.00 66.00 40.9718 11.50773
MulWR 71 .00 9.00 3.3662 2.42746
PR 71 .00 10.00 2.4085 2.06036

Note. Part-word repetitions (PWR), monosyllabic word repetitions (MonWR), prolongations (P), blocks
(B), broken words (BW), filled pauses (FP), revisions and abandoned sentences (R), multisyllabic word
repetitions (MulWR), and phrase repetitions (PR).

50.00

40.007)

30.00

Means

20.00

10.00

Fan
0.00 T T T T
PWR R MUMAR PR

Disfluency

Figure 3. Overall Histogram of Disfluency Markers

The frequency of speech disfluencies varied widely across the nine types measured. The ranking of the
disfluencies by mean frequency (highest to lowest) is as follows:

1. Revisions

Filled Pauses

Prolongations

Blocks

Part-Word Repetitions
Multisyllabic Word Repetitions

ouhkwnN
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7. Monosyllabic Word Repetitions
8. Phrase Repetitions
9. Broken Words

The analysis reveals significant variation in the frequency of speech disfluencies. Revisions and filled
pauses were the most prevalent. These disfluencies are typically associated with normal speech
patterns. Revisions reflect self-correction or reformulation, and filled pauses (e.g., “um,” “uh”) serve
as hesitation markers during speech planning. Their high frequency suggests that participants
frequently engaged in these behaviors, possibly due to the cognitive demands of the speaking task
(simultaneous interpreting) and the full co-activation of languages in the bilingual mode. Prolongations
and blocks were moderately frequent. These disfluencies are often linked to stuttering, involving
elongated sounds (prolongations) or interruptions in airflow (blocks). Their presence at moderate
levels might indicate a mix of typical and atypical speech patterns in the sample. Part-word repetitions,
followed by multisyllabic word repetitions, monosyllabic word repetitions, and phrase repetitions,
were less common, suggesting that these repetition-based disfluencies are not dominant features of
the sample’s speech. Broken words were exceptionally rare. The standard deviations provide further
insight: filled pauses and revisions showed high variability, suggesting individual differences in speech
production and cognitive processes, while broken words had low variability, reinforcing their rarity.
The wide spread in standard deviations suggests that these measures are not consistent across all
speakers. This reflects the multifaceted nature of speech, which is shaped by a mix of personal traits.

PWR

MonWR

20 Mean = 7.27
Std Dev = 5853 20 Mean = 2,62
N=71 Std. Dev. = 2.498
N=T1

Frequency
3
Frequency

T T
-10.00 040 1000 20,00 30.00 40.00 50.00 -5.00
PWR MonWR

107 Mean = 17.35
Sldr[:l:v =10.068

Frequency
Frequency

P B

Figure 4. Histograms of Disfluency Markers — Part 1
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607 Mesn = 0.38 104
Stdl. Dev. = 0.834
=71

Mean = 32 .80
Sta. Dev. = 21.024
M=71

Frequency
Frequency

o

MulwWR

2o - sosr Mean = 3 37
2 ean = 40. Std. Dev. = 2.427
Sid.Dev. =11.508 7

Frequency
Frequency

MulWR

PR

30 Mean = 2.41
Std. Dev. = 2,06
N=71

Frequency

12.00

Figure 5. Histograms of Disfluency Markers — Part 2

4.2. Inter-rater Reliability

In this study, two raters (the first and third authors) independently evaluated 5 audio recordings to
score the occurrence of 9 disfluency markers (Figure 2). Afterwards, the Pearson correlation coefficient
was computed between their scores. The results, shown in the table below, reveal a very strong
positive correlation, demonstrating a high level of agreement between the two raters (Table 2). The
significant level of agreement further confirms that this strong correlation is not due to chance,
providing solid evidence of the reliability of the rating process. The sample size of 45 cases (5x9) rated
by both raters supports the robustness of this finding. The high inter-rater reliability observed here
ensures that the data derived from the ratings are consistent, enhancing the validity of the study’s
conclusions and its suitability for further analysis.
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Table 2. Inter-rater Reliability

VAR00002 VAR00001
Pearson Correlation 1 .929™
VAR00002 Sig. (2-tailed) .000
N 45 45
Pearson Correlation .929™ 1
VAR00001 Sig. (2-tailed) .000
N 45 45
**_ Correlation is significant at the 0.01 level (2-tailed).

4.3. Correlation Analyses

Pearson correlation was calculated between part-word repetition (PWR), monosyllabic word
repetitions (MonWR), and prolongations (P). The results are presented in Table 2 below.

Table 3. Pearson Correlation Coefficients between PWR, MonWR, and P

PWR MonWR P
Pearson Correlation 1 .605™" .082
PWR Sig. (2-tailed) .000 .497
N 71 71 71
Pearson Correlation .605™" 1 -.002
MonWR Sig. (2-tailed) .000 .985
N 71 71 71
Pearson Correlation .082 -.002 1
P Sig. (2-tailed) .497 .985
N 71 71 71
*, Correlation is significant at the 0.05 level (2-tailed).
**_ Correlation is significant at the 0.01 level (2-tailed).

Note. Part-word repetitions (PWR), monosyllabic word repetitions (MonWR), and prolongations (P)

Part-word repetition and monosyllabic word repetition were strongly correlated: The occurrence of a
disfluency marker can prompt the emergence of an additional disfluency marker, contributing to a
deterioration in speech production. This strong positive correlation highlights a significant relationship
at the word level. Part-word repetition (e.g., “b-ba-ball”) and monosyllabic word repetition (e.g., “I |
want”) both involve disruptions in word production, possibly stemming from word retrieval difficulties
or motor speech issues. This finding echoes early research by Maclay and Osgood (1959), who noted
that hesitations and repetitions frequently co-occur in spontaneous speech, suggesting a shared

mechanism that, when triggered, may worsen speech outcomes.

Table 4. Pearson Correlation Coefficients between FP, R, MulWR, and PR

FP R MulWR PR
FP Pearson Correlation 1 .001 .252" 3217
Sig. (2-tailed) 994 .034 .006

N 71 71 71 71
R Pearson Correlation .001 1 .055 272"
Sig. (2-tailed) 994 648 022

N 71 71 71 71
MulWR Pearson Correlation .252° .055 1 .524™
Sig. (2-tailed) 034 648 .000

N 71 71 71 71

PR Pearson Correlation 321" 272" .524™ 1
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Sig. (2-tailed) | .006 | 022 | .000 |

N | 71 | 71 | 71 | 71
Note. Filled pauses (FP), revisions and abandoned sentences (R), multi-syllable word repetitions
(MulWR), and phrase repetitions (PR).

Filled pauses exhibited positive correlations with multisyllabic word repetition: The emergence of one
disfluency marker can result in the activation of another, thereby amplifying the challenges associated
with speech production. The positive correlation suggests that these disfluencies may co-occur as
speakers grapple with speech production challenges. Filled pauses (e.g., “um,” “uh”) are commonly
associated with hesitation or planning under cognitive load (Clark & Fox Tree, 2002), while multisyllabic
word repetitions may reflect difficulties in articulating complex lexical items. Their co-occurrence could
indicate that cognitive strain prompts multiple disfluency strategies to emerge simultaneously,
amplifying production challenges.

A notably strong correlation was observed between multisyllabic word repetition and phrase
repetition: Likewise, the presence of one disfluency marker can trigger the appearance of another
disfluency marker, thereby exacerbating speech deficits. This correlation indicates that challenges with
complex linguistic units may manifest across both word and phrase levels. Repeating multisyllabic
words and entire phrases could reflect difficulties in managing linguistic complexity, where the
emergence of one disfluency triggers another, further impairing fluency. This pattern underscores how
interconnected disfluencies can amplify speech deficits under production pressure.

Filled pauses exhibited positive correlations with phrase repetition: Again, the existence of a disfluency
marker can catalyze the presence of other disfluency markers, potentially worsening speech deficits.
The positive correlation points to a related dynamic. Phrase repetition, where a speaker repeats a
segment of speech, may function as a stalling mechanism akin to filled pauses, allowing time for
planning or reformulation. This clustering of disfluencies aligns with observations that they often
reflect heightened cognitive demand (Shriberg, 1994), suggesting that the presence of one marker can
catalyze another, potentially exacerbating speech disruptions.

Revision was positively linked to phrase repetition: Once more, the emergence of one disfluency
marker can precipitate the occurrence of additional disfluency markers, thereby intensifying speech
deficits. This positive correlation suggests that self-correction and phrase repetition are linked, possibly
as part of a monitoring process. Speakers may repeat phrases while revising their speech, consistent
with Levelt’s (1983) speech production model, which includes mechanisms for error detection and
repair. This co-occurrence could intensify speech deficits as one disfluency precipitates another during
real-time correction efforts.

Table 5. Pearson Correlation Coefficients between B, BW, and FP

B BW FP

Pearson Correlation 1 .064 -.332"
B Sig. (2-tailed) .597 .005

N 71 71 71

Pearson Correlation .064 1 -.017
BW Sig. (2-tailed) 597 886

N 71 71 71

Pearson Correlation -.332™ -.017 1
FP Sig. (2-tailed) 005 886

N 71 71 71

Note. Blocks (B), broken words (BW), and filled pauses (FP).
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Blocks showed a negative correlation with filled pauses. In contrast, this negative correlation suggests
a divergent relationship. Blocks, marked by sudden speech cessation, differ from filled pauses, which
fill silence with vocalizations. This inverse association may indicate that these disfluencies represent
alternative responses to production difficulties—blocks linked to motor execution issues, as seen in
stuttering (Bloodstein & Bernstein Ratner, 2008), and filled pauses tied to planning. Speakers prone to
one may be less likely to exhibit the other, reflecting distinct underlying processes rather than a
compounding effect.

Some further observations are listed below:

- Filled pause and revision: No correlation is observed, with an r-value near zero.

- Revision and multisyllabic word repetition: A negligible positive correlation is not significant.
- PWR and prolongation: A weak positive correlation is not significant.

- Monosyllabic word repetition and prolongation: No correlation exists.

- Block and broken word: A negligible positive correlation is not significant.

- Broken word and filled pause: No correlation exists.

5. Discussion

The analysis of disfluency markers in the dataset reveals a noteworthy pattern: three specific markers
(monosyllabic word repetition, filled pause, and phrase repetition) emerge as particularly dominant,
each appearing prominently across three distinct correlations. This prevalence underscores their
significance in the broader landscape of speech disfluencies, suggesting that they may serve as core
indicators of underlying cognitive or articulatory processes. By prioritizing these dominant markers,
researchers and practitioners can develop more targeted training interventions aimed at mitigating
disfluencies. Furthermore, this dominance facilitates the identification of clustered disfluency markers
and may help to propose a new typology of disfluency markers for bilinguals, categorizing them based
on frequency and correlation strength. Such a typology could classify markers into hierarchical levels
(e.g., high-level to low-level phonological disruptions).

This study acknowledges several limitations that future research could address. A noteworthy
limitation of this study is the use of a five-minute task duration and the TED Talk audio style, which
may constrain the generalizability of the findings. The five-minute duration may not fully capture the
dynamics of longer tasks or sustained engagement, potentially limiting the applicability of the results.

Another notable limitation of this study is the relatively small sample size (N = 71). This limited number
may affect the statistical power of the analysis and the generalizability of the findings to broader
populations. While this sample was chosen to ensure focused and in-depth data collection, it may not
fully capture the diversity of individuals present in the wider community. The requirement for in-
person participation and direct measurement of physical outcomes necessitated a manageable sample
size to ensure the feasibility and integrity of the research protocol. However, we should also highlight
that, compared to similar studies which had smaller sample sizes of 22 (Lin et al., 2018), 28 (Song & Li,
2020), 53 (Zhao, 2022; Zhao et al., 2023), and 54 (Jansson-Verkasalo et al., 2020), our study with 71
participants exceeded these thresholds.

Additionally, due to the constraints of this study, only one individual (the examiner, first author)
conducted repeated listening and analysis of all audio recordings to check for signs of disfluencies.
Although we employed inter-rater reliability techniques to enhance the robustness of our findings,
analyzing the audio recordings by multiple independent researchers could provide an even more
comprehensive understanding. It is noteworthy that, in contrast to similar studies such as Zhao (2022),
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which utilized two additional raters to evaluate two audio recordings, our study engaged one
additional rater to assess five audio recordings. While our approach involved one fewer rater, the
analysis of a larger number of recordings enhances the representativeness of the dataset and
strengthens the robustness of our validation process. Moreover, based on our analysis, there is no
report of the specific scores or mean values obtained for inter-rater reliability in similar works such as
Lin et al. (2018), Song and Li (2020), Zhao (2022), and Zhao et al. (2023), which limited our ability to
draw direct comparisons and set a threshold for inter-rater reliability.

6. Conclusion

This study aimed to investigate the correlations among nine specific speech disfluency markers
(monosyllabic word repetitions, part-word repetitions, prolongations, blocks, broken words, filled
pauses, revisions and abandoned sentences, multisyllabic word repetitions, and phrase repetitions) in
the speech of bilinguals during simultaneous interpreting, performed to induce bilingual mode and full
co-activation of languages. The analysis revealed significant positive correlations between several
markers, including filled pauses with both multisyllabic word repetitions and phrase repetitions, as well
as a strong correlation between part-word and monosyllabic word repetitions. Additionally,
multisyllable word and phrase repetitions were found to be strongly linked, while blocks showed a
negative correlation with filled pauses. These findings fill a critical gap by demonstrating that certain
disfluency markers tend to co-occur, potentially reflecting shared cognitive or motor origins, while
others, such as blocks and filled pauses, may represent distinct processing challenges. Moreover, our
analysis identified monosyllabic word repetition, filled pause, and phrase repetition as dominant
disfluency markers, each prominent in three different correlations, highlighting their central role.
Prioritizing these markers enables targeted training interventions and helps to recognize new clustered
disfluency patterns for bilinguals, paving the way for a proposed typology that categorizes markers by
frequency and, more importantly, interrelations, offering a framework for future research and
potentially also addressing the limitations of applying monolingual norms to bilingual populations
(Aslan & Eggers, 2025). These insights have implications for theories of bilingual speech production
and practical applications, such as improving language assessment in interpreters by targeting clusters
of disfluencies rather than treating them in isolation. Future studies could consider incorporating
neurological perspectives into the study of disfluencies and, by utilizing brain imaging techniques, they
can explore how different patterns of brain activity (such as Broca and Wernicke’s areas) correspond
to a specific disfluency marker.
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