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1. Introduction 

Disfluencies — such as silent pauses, filled pauses and prolongations1 (sound 
lengthenings without tension or struggle), repetitions, and self-corrections — 
are universal features of spontaneous speech (Didirková, 2024; Lickley, 2015; 
Shriberg, 2001). However, language-specific characteristics (Betz et al., 2017; 
Lickley, 2015) and cross-linguistic interference (García-Amaya & Lang, 2020; Betz 
et al., 2021; Muhlack, 2023) can also be observed in the production of disfluencies 
across different languages and language pairs. 

Fox Tree (2006) defined disfluencies as any phenomena causing a break in 
the smooth flow of spoken talk. Clark (2013, p. 1) further noted that “disfluency is 
any feature of an utterance that deviates from the ideal delivery of that utterance.” 
The literature offers two complementary perspectives on disfluencies. One per
spective conceptualizes them as natural byproducts of automatic “pure processes” 
that unfold without deliberate control. The other views disfluencies as strategic, 
reflecting speakers’ intentional use of available options to manage communica
tion. As Clark and Wasow (1998) argue, these views are not contradictory but 
rather mutually informative. Strategic uses of disfluency inherently depend on 
underlying processing mechanisms, which, in turn, are often recruited to support 
communicative intentions. 

This research focuses on two specific types of disfluency — filled pauses and 
prolongations — referred to collectively as hesitation phenomena. Filled pauses 
typically involve inserting vocalized sounds like ‘uh’, ‘um’ in American English. 
Prolongations, on the other hand, occur when speakers stretch out or lengthen 
a speech sound within a word (e.g., saying ‘soooo’ instead of ‘so’). Speakers may 
pause their speech and buy time by either lengthening segmental sounds or pro
ducing nonverbal filled pauses (Schettino & Eklund, 2023), both of which indicate 
hesitation while allowing speech to continue, rather than inserting long silence 
(Eklund, 2001). 

Research highlights the varied functions of filled pauses in spontaneous 
speech. Maclay and Osgood (1959) emphasized their role in turn-taking, sug
gesting that speakers use them to hold the floor and indicate they have not yet 
finished speaking — effectively signaling: “I’m still in control — don’t interrupt 
me!” (p. 41). Initially regarded as markers of hesitation or “points of failure,” filled 

1. In this study, filled pauses are defined as nonverbal vocalizations produced through vowel 
or nasal sounds (e.g., ‘ah’, ‘eh’, ‘uh’, ‘em’, ‘um’, ‘en’), while prolongations are characterized by 
the marked lengthening of vowels within words. We exclude from our analysis verbal fillers 
(e.g., ‘like’), discourse markers (e.g., ‘oh’), word repetitions, paralinguistic elements (e.g., sighs, 
laughter), and other hesitation phenomena that may occur in speech. 
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pauses are now understood to fulfill diverse functions beyond signaling hesitation 
(Bogdanova-Beglarian & Baeva, 2018). 

For instance, filled pauses can introduce new information (Arnold et al., 
2003), mark uncertainty in question-answering contexts (Smith & Clark, 1993), 
and facilitate interpersonal coordination in dialogue (Bortfeld et al., 2001). While 
Smith and Clark (1993) highlight the role of filled pauses in signaling uncertainty, 
Tottie (2016) emphasizes that filled pauses often function as pragmatic markers 
that allow speakers to plan their utterances without necessarily indicating uncer
tainty or speech disruption. Pragmatic markers — defined as expressions that 
occur within a discourse segment but do not form part of the propositional con
tent of the message — serve to structure discourse, manage interpersonal relations, 
or support communicative intentions rather than contribute to the literal mean
ing of the utterance (Fraser, 2006). 

Kosmala and Morgenstern (2019) offer a functional classification of filled 
pauses, dividing them into three main categories. First is the planning function, 
which includes filled pauses that arise during the cognitive planning process. 
These may occur at the macro level (e.g., at the beginning of an utterance when 
organizing an entire thought) or at the micro level (e.g., mid-utterance when 
retrieving a specific lexical item or planning how to continue the sentence). Sec
ond is the reformulating function, in which hesitation indicates a need to revise 
or restructure the utterance, often involving repetition, repair, or the initiation of 
a new syntactic unit. The third category involves marking uncertainty — speakers 
use filled pauses to signal uncertainty, typically in contexts where they are unsure 
of the answer, and this often co-occurs with non-responses. 

Although filled pauses have been extensively studied due to their high fre
quency in spontaneous speech and ease of detection, prolongations present chal
lenges for detection and measurement. These difficulties often lead to their 
underrepresentation in annotated corpora, resulting in data sparsity (Betz et al., 
2017). Like filled pauses, prolongations frequently signal hesitation; however, they 
tend to preserve a more fluent delivery than either filled or silent pauses (Betz & 
Wagner, 2016). 

Importantly, prolongations allow speakers to hold the floor while continuing 
to speak, helping to avoid interruptions and maintain the conversational flow. As 
such, they function as a time-buying strategy that supports fluency and coherence 
in discourse (Eklund, 2001). Toward the end of a turn, prolongations may also 
signal the speaker’s intention to retain control of the conversation and prevent 
others from taking the floor (Deme, 2013; Savino & Refice, 2000). Schnadt and 
Corley (2006) found that prolongations — the most frequent disfluency observed 
in their study — may indicate brief word-retrieval difficulties that are resolved 
during easily prolonged words like “the” or “to,” helping to maintain speech flow. 
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Beyond this, prolongations can convey pragmatic emphasis (e.g., “Thank you 
soooo much”; Braver et al., 2016), and in languages like Mandarin Chinese, they 
may also highlight key points or express strong feedback while signaling hesi
tation (Lee et al., 2004). Notably, both filled pauses and prolongations share a 
common feature that distinguishes them from other disfluency types: they sig
nal hesitation through vocalization and extended duration (Eklund, 2001). How
ever, the use of these hesitation markers varies across languages. Swedish, for 
instance, tends to favor filled pauses over prolongations (Eklund, 2001), whereas 
Romance languages like Spanish and Italian more commonly use prolongations — 
particularly in word-final positions — with Spanish showing a stronger preference 
(Schettino et al., 2022; Llisterri et al., 2022). In this study, we examine how such 
patterns may reflect both language-universal tendencies — common across speak
ers regardless of language — and language-specific preferences shaped by linguis
tic or cultural contexts. The following subsection provides an overview of these 
cross-linguistic trends in the use of filled pauses and prolongations. 

1.1 Filled pauses: Language-universal and language-specific aspects 

The production of filled pauses exhibits both language-universal and language-
specific properties. Clark and Fox Tree (2002) argued that most languages have at 
least one short, central-vowel filled pause, often nasalized — suggesting some pho
netic commonality across languages. As an example of a language-universal prop
erty of filled pauses, Lo (2020) highlights that the duration of filled pauses tends to 
be consistent across languages. Specifically, filled pauses are generally longer than 
lexical vowels within the same language, a pattern observed in studies by Shriberg 
(2001) and Vasilescu and Adda-Decker (2007). Another cross-linguistic feature of 
filled pauses is that speakers typically produce two or more forms composed of 
one or two syllables, which are generally brief but may occasionally be lengthened 
(Clark & Fox Tree, 2002). This pattern is found across languages, suggesting a uni
versal tendency toward short, easily produced filled pauses. 

While some features of filled pauses appear universal, their form, function, 
and frequency vary widely by language. One of the most evident language-specific 
features of filled pauses is their phonetic form, which varies across languages — for 
example, between the central vowels used in English and the fronted vowels com
mon in Hebrew and Russian. According to Lo (2020), many languages employ at 
least two types of filled pauses: UH, which consists of a vowel component only 
(e.g., ‘uh’ [ʌ] in American English, ‘euh’ [øː] in French), and UM, which includes 
a vowel followed by a nasal sound, typically the bilabial [m] (e.g., ‘um’ in English, 
‘ähm’ in German). 
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In addition, Lo (2020) highlights cross-linguistic variation in filled pause form 
preferences, particularly between UH forms (vowel-only) and UM forms (vowel 
followed by a nasal). UH forms are preferred in Dutch (de Leeuw, 2007; Swerts, 
1998), French (Torreira et al., 2010), and Nordic languages such as Norwegian, 
Danish, and Faroese (Wieling et al., 2016). In contrast, German speakers tend to 
favor UM forms (de Leeuw, 2007; Wieling et al., 2016). English exhibits both ten
dencies, with use influenced by social factors such as gender, socioeconomic sta
tus, and age. Furthermore, a recent study by Böttcher and Zellers (2024) found 
that UM form was the predominant filled pause form in American English (61%) 
and German (55%), while UH forms were more common among Russian speak
ers (69%), pointing to language-specific properties in filled pause form use. How
ever, Muhlack et al. (2023) presented a contrasting finding for German, reporting 
that UH forms (e.g., [ə]) were more frequent than UM forms (e.g., [əm]). This 
result contradicts Böttcher and Zellers (2024) as well as earlier observations by de 
Leeuw (2007) and Wieling et al. (2016), who reported a typical preference for UM 
forms in German. 

The frequency of filled pauses also appears to be language-specific, however, 
direct comparisons are complicated by the different units of measurement 
employed in the original studies. Lickley (2015) summarized findings from several 
studies that reported filled pause frequencies across different languages, typically 
measured per 100 words. Findings for English are mixed: Scottish-accented Eng
lish showed a rate of 1.3 filled pauses per 100 words (Anderson et al., 1991), Amer
ican English ranged from 1.6–2.2 (Shriberg, 1994) and up to 2.6 (Bortfeld et al., 
2001), while Böttcher and Zellers (2024) reported a notably higher rate of 5.61 
per 100 words. In Swedish, the rate varied between 3.6 and 4.4 across five cor
pora (Eklund, 2004). A study on Japanese reported a notably higher rate of 7.23 
filled pauses per 100 words for male speakers (Maekawa, 2004). Russian showed 
an intermediate rate of around 2.2 filled pauses per 100 words in Podlesskaya 
and Kibrik (2007), but a much higher rate of 7.56 per 100 words in Böttcher and 
Zellers (2024). 

In contrast, other studies reported frequencies per minute. For instance, de 
Leeuw (2007) found significantly more filled pauses per minute in Dutch speakers 
(10.1) compared to German speakers (6.3) and English speakers (8.0) during 
interviews addressing personal experiences and opinions. German speakers pro
duced 8.67 filled pauses per minute (including clicks) and 5.7 per minute (exclud
ing clicks) (Muhlack et al., 2023), exceeding the median of 1.73 filled pauses per 
minute reported by Fox Tree (2001), and Hungarian speakers produced 6.3 filled 
pauses per minute (Gósy, 2023). 

Previous cross-linguistic comparisons of filled pauses and prolongations have 
been limited by methodological inconsistencies, including differences in tasks, 
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measurement approaches, and analytical procedures. For example, studies have 
employed a range of tasks that vary in cognitive load, planning demands, and 
pragmatic features — such as map tasks (Anderson et al., 1991), conversations 
(Bortfeld et al., 2001), simulated phone calls (Eklund, 2004), spontaneous mono
logues (Maekawa, 2004; Podlesskaya & Kibrik, 2007), personal narratives (de 
Leeuw, 2007; Gósy, 2023), term descriptions (Muhlack et al., 2023), and video-
based narratives (Böttcher & Zellers, 2024). Moreover, only a limited number 
of studies have examined filled pauses across multiple monolingual groups with 
different native languages within the same study (Böttcher & Zellers, 2024; de 
Leeuw, 2007; Wieling et al., 2016). 

This study seeks to address a gap in the existing literature by offering a 
direct, within-study comparison of hesitations in monolingual speakers of Russ
ian, Hebrew, and Mandarin Chinese, as well as in Russian-Hebrew and Mandarin 
Chinese-Russian bilinguals, using a consistent methodology, task, and measure
ment approach across all groups. 

These languages exhibit substantial typological diversity: Russian, a fusional 
Slavic language, has rich inflectional morphology and relatively flexible word 
order; Hebrew, like other Semitic languages, has a rich and systematic non-
concatenative morphology, in which most words are morphologically complex 
and derived from a tri-consonantal root morpheme and a vocalic pattern (Bick 
et al., 2011). Modern Mandarin Chinese morphology is characterized by a strong 
reliance on compounding, with minimal use of derivational and inflectional 
processes common in most Indo-European languages. Unlike the largely mono
syllabic classical Chinese, modern Mandarin Chinese is rich in compound words 
that convey specific meanings (Wang et al., 2024). Phonologically and morpho
logically, Mandarin Chinese is a tonal language characterized by the absence of 
consonant clusters and a rich vowel inventory, including both monophthongs 
and diphthongs. In addition, each Mandarin Chinese character typically repre
sents a single syllable (Wu & Kenstowicz, 2015). 

By holding methodological variables constant, this study enables a more 
refined identification of language-specific patterns of hesitation. Such compar
isons highlight the importance of investigating disfluencies across different lan
guages within a unified study design to ensure greater precision and 
cross-linguistic comparability. In what follows, we describe the properties of filled 
pauses in each of the languages examined in the current study, beginning with 
Russian. 

Filled pauses in Russian: Filled pauses are highly prevalent in Russian, second 
only to silent pauses (Kibrik & Podlesskaya, 2009). In Russian monologues, filled 
pauses occur at a rate of approximately 3.9 per 100 words, including both mixed 
forms (alternating sequences of vocalizations and silence) and pure forms (pro
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duced in isolation) (Kibrik & Podlesskaya, 2009). Various non-phonemic sounds 
are used to fill pauses in Russian, primarily [ə:] or [ə:m], [a:], [a:m], [m:] 
(Bogdanova-Beglarian & Baeva, 2018). Other studies have also shown that [ə:] is 
the most frequently produced filled pause in Russian (Verkhodanova et al., 2018). 

In spontaneous spoken Hebrew, Silber-Varod (2013) reports that UH form 
(e.g., ‘e’) occurs ten times more frequently than UM form (e.g., ‘em’). Since no 
Hebrew word is pronounced [e], listeners interpret [e] only as a filled pause 
(Silber-Varod et al., 2021). This contrasts with Russian, where [a] can serve as both 
a filled pause ‘a’ and the monosyllabic word for ‘and’ or ‘but’. In their later work, 
Silber-Varod et al. (2021) found that during the Map Task Corpus (Azogui et al., 
2015), in two conditions where the speaker was either a leader or follower, 89.5% 
of filled pauses were ‘e’ and 10.5% were ‘em’. This is intriguing given that Clark and 
Fox Tree (2002) found in English that UM form is used before longer delays, while 
UH form is used before shorter ones. Since it is unlikely that Hebrew speakers 
only signal short delays, the distinction between ‘em’ and ‘e’ with regard to length 
of delays appears to be a language-specific feature. 

In Mandarin Chinese, Yuan et al. (2016) primarily reported two main filled 
pauses, ‘e’ and ‘en’, in spoken monologues from a Mandarin proficiency test, while 
noting that each exhibited several phonetic variants. Based on their transcription 
observations, three vowel qualities ([a] as low, [e] as central, and [o] as rounded) 
were used as pronunciation alternatives for ‘e’, and two nasal consonants ([m] and 
[n]) for ‘en’. As a result, multiple surface forms were attested, including ‘em’, ‘en’, ‘e 
n’, ‘m’ and ‘n’. The authors noted the bilabial nasal [m] was rare, likely due to the 
absence of [em] as a legitimate rime (Yuan et al., 2016). In contrast, Strassel et al. 
(2005), analyzing Mandarin Chinese telephone speech, identified four types of 
filled pauses: ‘em’, ‘en’, ‘eh’, and ‘ah’. Zhao and Jurafsky (2005), studying telephone 
conversations among Mandarin speakers in North America, found that ‘uh’ and 
‘mm’ occur clause-initially, while the more frequent demonstratives zhege (“this”) 
and nage (“that”) — used as filled pauses — typically appear in nominal-searching 
contexts. Interestingly, ‘en’ was not mentioned in their data. Furthermore, Zhao 
and Jurafsky (2005) found that speakers from southern regions of China pro
duced significantly more filled pauses, particularly ‘uh’, than their northern coun
terparts, suggesting a possible dialectal influence. 

1.2 Prolongations: Language-universal and language-specific aspects 

Prolongations, or lengthenings, are noticeably extended syllables that are per
ceived as hesitation, typically in relation to the speech rate of the surrounding seg
ments (Betz et al., 2023). These prolonged segments in speech can be interpreted 
as interruptions to the usual timing of both articulation and perceptual processes, 
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disrupting the continuity of speech (Gósy & Eklund, 2017). Prolongations exhibit 
both language-universal and language-specific properties. Their use is observed 
across languages, making them a universal feature of spontaneous speech, while 
the specific quality of the elongated vowel is shaped by each language’s phonolog
ical system (Silber-Varod, 2013). 

The frequency of prolongations also differs across languages, making it a 
language-specific phenomenon. For example, Betz et al. (2017) reported the fol
lowing prolongation frequencies in normal speech: German (1.9%), Swedish 
(1.27%), Japanese (1.13%), American English (0.5%), and Mandarin Chinese 
(3.5%). Hungarian speakers exhibited 1.18 incidents per minute across different 
tasks (Gósy & Eklund, 2017), while Hebrew speakers produced 3.57 prolongations 
per minute during interview tasks (Silber-Varod et al., 2019). 

Languages differ in the distribution of prolongations within words (initial, 
medial, and final segments), which can be linked to language-specific phonotactic 
constraints, such as permissible syllable structures (Gósy & Eklund, 2017). For 
instance, in Russian, initial consonant clusters are frequent and can consist of up 
to four consonants (Holden, 1978), whereas complex codas do occur but are less 
common (Kogan & Saiegh-Haddad, 2023). 

Prolongations in Russian are distributed as follows: 36.2% occur in one-vowel 
words, 5.8% in word-initial segments, 18.8% in medial segments, and 39.1% in 
final segments (Bogdanova-Beglarian et al., 2023). In Hebrew nouns, most sylla
bles (86.6%) are either CV or CVC, with triconsonantal onsets and codas appear
ing mainly in loanwords (Asherov & Bat-El, 2019). In the study of Silber-Varod 
et al. (2019), a significant majority (97.95%) of prolongations in Hebrew occurred 
in word-final position, with other positions being negligible. Notably, monosyl
labic words such as the definite article ha- (“the”) and the pronouns hu (“he”) and 
hi (“she”) were also classified as word-final prolongations. 

Mandarin Chinese lacks both initial and final consonant clusters and permits 
only the nasals [n] and [ŋ] in word-final (coda) position, with codas often inte
grated with the preceding vowel (Wu & Kenstowicz, 2015). Prolongations are typ
ically realized as the simultaneous lengthening of a vowel and its nasal coda (Lee 
et al., 2004). Tone may influence the occurrence of prolongations: soft tones are 
the easiest to prolong, followed by the first and fourth tones, while the second and 
third tones are less commonly prolonged (Lee et al., 2004). The distribution of 
prolongations in Mandarin words is approximately 4–1–95 across initial, medial, 
and final segments, respectively (Lee et al., 2004). 

Moreover, the most frequently prolonged sound in each language appears to 
be language-specific. In Russian, the vowel [i] is most commonly prolonged across 
various speech contexts (Bogdanova-Beglarian et al., 2023; Verkhodanova et al., 
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2018), whereas in Hebrew, [e] was found to be the most frequently prolonged 
vowel during a structured interview task (Silber-Varod et al., 2019). 

1.3 Hesitation phenomena in bilingual speakers: Between- and within-
group comparisons 

This study aims to examine filled pauses and prolongations in monolingual and 
bilingual speech. Specifically, we focus on two bilingual groups with contrasting 
language acquisition profiles. The Critical Period Hypothesis posits that early 
exposure to a language leads to more native-like acquisition and a critical period 
for language acquisition extends its effects to second language acquisition 
(Johnson & Newport, 1988). Under this framework, heritage language (HL) 
speakers are expected to resemble monolinguals in both of their languages, 
whereas late L2 learners are more likely to show non-native patterns of disfluency. 
HL speakers, exposed to both languages either simultaneously or sequentially 
before the onset of schooling, constitute the linguistic outcome of sustained con
tact between a minority HL and a dominant societal language (SL) (Montrul & 
Polinsky, 2021). Heritage speakers often face the unique challenge of maintain
ing both their dominant SL and their HL, with frequent daily opportunities for 
switching. These differences in language experience and use may lead to greater 
variability in how heritage speakers engage cognitive control strategies to manage 
their languages (Hernandez Santacruz et al., 2025). Nevertheless, the disfluency 
patterns of heritage adult speakers remain underexplored, leaving open questions 
about how hesitation phenomena manifest across diverse bilingual experiences. 

In contrast, models of bilingual speech production and processing (e.g., Kroll 
& Bialystok, 2013) suggest that bilinguals, regardless of the age of onset of their 
languages, may diverge from monolingual patterns. Kroll and Bialystok (2013) 
reviewed a wide range of behavioral, imaging, and patient studies, concluding 
that both languages are simultaneously active to some extent when bilinguals use 
one of them. From a language processing perspective, evidence indicates that both 
language comprehension and production are influenced by the absolute and rel
ative proficiency levels in each language. These proficiency levels are shaped by 
contextual factors and experience, and the resulting processing effects are bidirec
tional — each language influences the other (e.g., Kroll et al., 2012). 

The frequency-lag hypothesis (Kroll & Gollan, 2014) suggests that bilinguals 
speak each language less often than monolinguals, leading to slower speech. As 
Fehringer and Fry (2007) note, bilinguals may show more hesitations in both lan
guages due to the cognitive load of managing and inhibiting two linguistic sys
tems, often resulting in slower speech in both L2 and, at times, L1. 
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Research investigating hesitation usage in bilingual adults has taken two main 
approaches: (1) comparing bilingual speakers with monolingual speakers 
(between-group comparisons), and (2) examining the same bilingual speakers 
across their two languages (within-speaker comparisons). These approaches often 
yield complementary insights into hesitation behavior but address different ques
tions. Although some studies have reported on long silent pauses alongside other 
hesitation phenomena, the present study focuses exclusively on filled pauses and 
prolongations. These two types were selected because they are functionally com
parable across languages, particularly in their role in managing conversational 
flow (e.g., floor-holding). 

1.3.1 Between-group comparisons: Bilinguals vs. monolinguals 
Research investigating hesitation usage by bilingual adults often compares the 
filled pauses and prolongations of bilinguals to those of monolingual speakers. It 
should be noted that almost all of these studies examined the L2 of bilinguals, 
which in some cases was the learners’ second language, in others the language of 
highly proficient L2 speakers, and in yet others a heritage language. For instance, 
Smith et al. (2022) found that typically fluent Spanish-English bilingual adults 
— specifically HL-Spanish/L2-English speakers — produced more audibly pro
longed speech sounds (prolongations) and inaudible prolongations (articulatory 
positions with little or no sound) in L2-English during a job interview task than 
previously reported among monolingual English speakers. García-Amaya and 
Lang (2020) examined L1-Afrikaans/L2-Spanish bilingual migrants in Patago
nia, Argentina, a community dominant in their L2 and undergoing L1 attrition, 
and compared them with Spanish monolinguals. The study found that bilingual 
participants produced more silent pauses, more reformulations, and fewer filled 
pauses than monolinguals. Gilquin (2008) examined interviews with French 
learners of English and native speakers, finding that while both groups frequently 
used filled and silent pauses, learners overused them. In contrast, studies that 
found no differences in filled pause rates typically involved bilingual children — 
such as Spanish-English bilinguals compared to functionally monolingual peers 
with exposure to both languages (Bedore et al., 2006; Fiestas et al., 2005) — or 
small adult samples, such as native French speakers and American learners of 
French (Kosmala & Crible, 2022). It should be noted that comparisons of both 
languages of bilinguals to monolingual controls are rare, with few examples in 
child language research (Bedore et al., 2006; Fiestas et al., 2005) and heritage 
speaker studies (Böttcher & Zellers, 2024). 
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1.3.2 Within-speaker comparisons: Bilinguals’ L1 vs. L2 
Fewer studies have investigated how bilinguals differ in hesitation usage across 
their two languages. Among those that compared filled pauses and prolongations 
between L1 and L2, some found no substantial differences in filled pause distri
bution. For instance, De Boer and Heeren (2020) examined a group of bilingual 
female students — native Dutch speakers and advanced learners of English. This 
homogeneous group shared similar characteristics (e.g., age, gender, education 
level, L1 background, L2 proficiency, and linguistic environment). The study 
found that participants exhibited similar rates of filled pauses in both languages 
when asked to speak for two minutes on an informal topic — first in L1-Dutch, 
then in L2-English. Similarly, Peltonen et al. (2023) found no significant difference 
in filled pause frequency between L1-Finnish and L2-English among advanced 
adult English learners. Pletikosa and Rungrojsuwan (2018) noted similar findings 
in L1-Thai/L2-English speakers. Cuartero et al. (2023) also found that heritage 
Spanish speakers enrolled in a Spanish Heritage Language program in the U.S. 
exhibited similar filled pause rates in both HL-Spanish and SL-English. 

However, other studies revealed that bilingual adults tend to produce more 
disfluencies when speaking in their non-native language (e.g., Bergmann et al., 
2015; Gkalitsiou & Werle, 2023; Smith et al., 2022), particularly in more demand
ing tasks and contexts — such as speaking in front of unfamiliar interlocutors 
(Aswini et al., 2022). Götz (2019) found that filled pause usage among advanced 
L2-English learners varied by L1 background. Speakers of Greek and Italian 
exhibited the highest filled pause frequency, followed by French and Polish learn
ers. Learners with Bulgarian, Chinese, and German backgrounds showed mod
erate use, while Dutch, Japanese, Spanish, and Swedish learners had the lowest 
occurrence. 

Schüppert and Heisterkamp (2021) found that highly proficient 
L1-Dutch/L2-English lecturers produced fewer and shorter filled pauses in 
L1-Dutch than in L2-English lectures. Similarly, Muhlack (2023) observed more 
frequent filled pauses in L2 speech than in L1 for both L1-English/L2-Spanish 
and L1-Spanish/Basque/L2-English speakers. While the native L1-Spanish speak
ers demonstrated high proficiency in L2-English (B2 CEFR) through formal test
ing, the native L1-English speakers’ Spanish proficiency was self-reported, making 
their exact proficiency level less certain — though they were enrolled in second-
year university-level Spanish courses, suggesting at least an upper-intermediate 
command. Teng and Androsova (2022) examined hesitation phenomena in the 
spontaneous speech of four native Russian speakers and four L1-Mandarin Chi
nese/L2-Russian bilinguals. Both groups showed similar ratios of silent to filled 
pauses in their native languages, but filled pauses doubled when the bilinguals 

Filled pauses and prolongations across languages [11]



spoke in L2-Russian. The L1-Mandarin Chinese/L2-Russian bilinguals were 
university-level learners of Russian, with between 5 and 8 years of study. Common 
filled pauses in both languages of bilinguals included [a]-like forms (most fre
quent), as well as less frequent [am]-like and [m]-like forms. The filled pause [ɤ], 
similar in quality to [a] but produced with a more constricted mouth position, 
and [o] (less frequent), were specific to the bilingual speakers. Additionally, 
vowel-nasal sequences such as [eng] ([ɤŋ]) and [en] ([ɛn]) were observed only in 
the speech of the L1-Mandarin Chinese/L2-Russian bilinguals, with some individ
ual variation in usage. 

Bogdanova-Beglarian et al. (2023) found that L1-Mandarin Chinese/
L2-Russian bilinguals used more prolongations in L2-Russian than in 
L1-Mandarin. Similarly, Felker et al. (2019) reported that bilingual adults produced 
more prolongations in L2-English than in L1-Dutch. Guz (2015), studying second-
year English as a Foreign Language (EFL) teacher-training students — who were 
expected to reach upper-intermediate to advanced proficiency (B2+/C1 on the 
Common European Framework of Reference for Languages, CEFR) — found that 
their L2 speech, despite advanced proficiency, was slower and featured more fre
quent and longer filled and silent pauses than their L1 speech. 

Some studies have observed a trend toward more filled pauses in L2, although 
the differences were not statistically significant. Felker et al. (2019) reported this 
pattern in L1-English/L2-Dutch bilinguals, while Fehringer and Fry (2007) 
observed a trend toward increased filled pauses in L2 compared to L1 among 
L1-German/L2-English and L1-English/L2-German bilinguals, although this dif
ference did not reach statistical significance (p = .059). Together, these findings 
suggest that while some bilinguals show comparable hesitation patterns across 
their two languages, others exhibit differences, indicating that hesitation phenom
ena are shaped by a complex interplay of proficiency, language background, and 
contextual factors. 

1.3.3 Cross-linguistic influence and contextual factors 
Hesitation patterns are also shaped by cross-linguistic transfer and situational 
variables. 

Cross-linguistic influence in bilinguals can be explained by the L1-transfer 
hypothesis, which suggests that filled pause realization varies cross-linguistically 
and that bilinguals often transfer their filled pauses from L1 to L2 without adap
tation. For example, L2-English speakers frequently import hesitations from their 
L1 (e.g., French, Hebrew, Turkish, and Spanish), helping native speakers recog
nize them as non-native (Clark & Fox Tree, 2002). Transfer can also occur from 
L2 to L1. Hlavac (2011), found that the frequent use of ‘um’ among HL-Croatian 
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speakers in Australia evidenced the transfer of hesitation forms from dominant 
Australian English to HL-Croatian. 

Böttcher and Zellers (2024) showed that HL-Russian speakers with different 
L2 combinations exhibited higher usage of vocalic-nasal forms in Russian, which 
were prevalent in their L2 but less frequent in monolingual Russian speakers. 

In contrast, De Boer and Heeren (2020) found evidence of adaptation rather 
than transfer: highly proficient L1-Dutch/L2-English speakers used the filled 
pause ‘um’ more frequently in English than in Dutch, mirroring the native British 
and American preference for ‘um’ over ‘uh’. This suggests an adaptation to 
language-specific norms of filled pause usage. 

Other studies link hesitation rates to proficiency and communicative context. 
Zhao (2023) analyzed L2-Russian monologic narratives produced by L1-Mandarin 
Chinese/L2-Russian bilinguals on the topic “How do you spend your holidays?” 
and found that proficiency level in L2-Russian was the strongest predictor of hesi
tation frequency. Böttcher and Zellers (2024) observed that filled pauses occurred 
more frequently in formal settings, among older speakers, and in bilingual con
texts. Pletikosa and Rungrojsuwan (2018) found that lower-proficiency 
L1-Thai/L2-English speakers used more filled pauses than higher-proficiency 
speakers. Additionally, higher-proficiency L2 speakers tended to produce more 
filled pauses before clauses, while lower-proficiency speakers produced more with
in clauses. 

1.4 The current study: Research questions and hypotheses 

This study investigates hesitation phenomena, specifically filled pauses and pro
longations, across both monolingual and bilingual speakers of typologically 
diverse languages. It first compares hesitation patterns in monolingual speakers 
of Russian, Hebrew, and Mandarin Chinese. Next, it explores how hesitation is 
realized and used by bilingual speakers with varying language backgrounds, dif
fering in age of onset and language dominance. For instance, Russian-Hebrew 
bilinguals were exposed to both languages early in childhood, with their heritage 
language (Russian) being less dominant than their societal language (Hebrew). 
In contrast, L1-Mandarin Chinese/L2-Russian bilinguals acquired Russian later in 
life, making it their less dominant and less proficient language. Hesitation phe
nomena were examined in bilingual speakers’ production in both languages. 

The following research questions and hypotheses were evaluated. 
RQ1: Are there differences in the use of filled pauses and prolongations among 

monolingual speakers of Russian, Hebrew, and Mandarin Chinese? Based on 
prior cross-linguistic research on hesitation phenomena (e.g., Eklund, 2001; Betz 
et al., 2017; Llisterri et al., 2022; Schettino et al., 2022), we formulated the follow
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ing hypotheses: First, we anticipate differences in overall hesitation frequency, 
such that the use of filled pauses and prolongations will vary across the three lan
guages studied — Russian, Hebrew, and Mandarin Chinese — reflecting language-
specific norms. Second, we expected Hebrew speakers to prefer the filled pause 
‘eh’, consistent with previous findings (Silber-Varod et al., 2021), and anticipated 
that Mandarin Chinese speakers would avoid nasal-vocalic filled pauses such as 
‘em’, due to phonotactic constraints that prohibit word-final [m] in native vocab
ulary (Wu & Kenstowicz, 2015). Third, we predicted a higher frequency of word-
final prolongations in Hebrew and Mandarin Chinese (Lee et al., 2004; Silber-
Varod et al., 2019) compared to Russian, and more prolongations in monosyllabic, 
one-vowel words (Bogdanova-Beglarian et al., 2023). 

RQ2: Are there differences in the use of filled pauses and prolongations 
between bilingual and monolingual speakers in their respective languages? Draw
ing on mixed findings from previous research on adult bilinguals with varying 
levels of L2 proficiency (e.g., heritage speakers, advanced learners, and highly pro
ficient users), and grounded in theoretical frameworks emphasizing the increased 
cognitive demands of managing and inhibiting competing linguistic systems 
(Kroll & Gollan, 2014; Fehringer & Fry, 2007), we anticipate that L1-Mandarin 
Chinese/L2-Russian speakers will produce more disfluencies in their weaker 
L2-Russian compared to monolingual Russian speakers. This expectation is sup
ported by Teng and Androsova’s (2022) findings from university-level learners of 
Russian with 5–8 years of study, as well as broader evidence showing that disflu
ency rates tend to increase in less dominant or weaker second languages, particu
larly when compared to native speaker baselines (e.g., Smith et al., 2022; García-
Amaya & Lang, 2020). 

The prediction for HL-Russian/SL-Hebrew speakers is more complex, due to 
the limited number of studies comparing the HL and SL of heritage speakers to 
monolingual baselines. Notably, Böttcher and Zellers (2024) found consistently 
higher hesitation rates in both the HL and the SL of different heritage speakers 
compared to monolingual controls, suggesting that increased disfluency may stem 
from the cognitive demands involved in managing and inhibiting competing lin
guistic systems. 

On the other hand, based on the Critical Period Hypothesis (e.g., Lenneberg, 
1967; Newport, 1990), which posits that early exposure to a language facilitates 
native-like acquisition, we would expect early bilinguals such as the HL-
Russian/SL-Hebrew heritage speakers to pattern similarly to monolingual speak
ers in both of their languages. 

RQ3: Are there differences in the use of filled pauses and prolongations 
between the two languages of bilinguals (L1 vs. L2; HL vs. SL)? Previous research 
suggests that bilinguals who acquire their second language (L2) in adulthood tend 
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to produce more filled pauses and prolongations in their less proficient language 
(Götz, 2019; Muhlack, 2023; Schüppert & Heisterkamp, 2021; Teng & Androsova, 
2022). Several studies have found no significant differences in filled pause rates 
between bilinguals’ L1 and L2, particularly among advanced speakers with similar 
proficiency and linguistic environments (De Boer & Heeren, 2020; Peltonen et al., 
2023; Pletikosa & Rungrojsuwan, 2018; Cuartero et al., 2023). Based on the gen
eral trends for more hesitations in weaker L2 we hypothesize that L1-Mandarin 
Chinese/L2-Russian speakers will produce more filled pauses and prolongations 
in their less proficient language, L2-Russian, compared to their more dominant 
L1-Mandarin Chinese. For HL-Russian/SL-Hebrew bilinguals, previous findings 
on hesitation patterns among heritage speakers across their two languages are 
mixed. Böttcher and Zellers (2024) reported higher filled pause rates in HL than 
in SL across various language pairs. In contrast, Cuartero et al. (2023) found sim
ilar filled pause frequencies in both HL-Spanish and SL-English among heritage 
speakers more strongly exposed to their HL through enrollment in a Spanish Her
itage Language program in the U.S. Given that our heritage speakers are more 
comparable to those in Böttcher and Zellers’ study, we expect HL-Russian/SL-
Hebrew speakers to exhibit higher frequencies of filled pauses and prolongations 
in their HL-Russian compared to their SL-Hebrew. 

With respect to the function of filled pauses, we draw on the functional 
classification proposed by Kosmala and Morgenstern (2019), which distinguishes 
between filled pauses used for macro-planning — what we refer to as Search and 
Planning (e.g., at the beginning of an utterance when organizing a thought) — 
and those used for micro-planning — referred to here as Lexical Search (e.g., mid-
utterance when retrieving a word or planning how to continue a sentence). Based 
on this framework, we expect HL-Russian/SL-Hebrew speakers to produce more 
filled pauses serving a Search and Planning function, consistent with findings that 
higher-proficiency L2 speakers tend to produce filled pauses before clauses rather 
than within them (Pletikosa & Rungrojsuwan, 2018). In contrast, we predict that 
L1-Mandarin Chinese/L2-Russian speakers will produce more filled pauses asso
ciated with Lexical Search, reflecting patterns observed in lower-proficiency L2 
speakers who tend to produce filled pauses within clauses more frequently than 
between them (Pletikosa & Rungrojsuwan, 2018). 

2. Methodology 

The data, R script, and output analysis for the current study can be retrieved from 
the OSF repository (see https://osf.io/afrc8/?view_only=63bc6503b0754fadbacf2
46150cc9630). 
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2.1 Participants 

A total of 70 elicited monologues were recorded from five groups of speakers 
(N = 50). Each group was gender-balanced (5 male, 5 female). Two groups con
sisted of bilingual speakers, each tested in both of their languages, and three were 
monolingual control groups, one for each of the study’s target languages. 

Monolingual Control Groups. The monolingual Russian group (MoRU, 
N = 10) consisted of students at Saint Petersburg State University, aged 20–21 years 
(M = 20, SD = 0.4). The monolingual Hebrew group (MoHE, N = 10) included life
long residents of Israel, aged 18–30 years (M = 24, SD = 4), recruited through per
sonal contacts of the research team. The monolingual Mandarin Chinese group 
(MoCH, N = 10) comprised students from various universities across China (e.g., 
Sichuan University, Guangxi Normal University, Heilongjiang University), aged 
20–26 years (M = 23, SD = 2). All participants identified as Mandarin monolingual 
speakers. 

Bilingual Experimental Groups. The HL-Russian/SL-Hebrew bilingual group 
(biRUHE, N = 10) included participants from Russian-speaking families residing 
in Israel. They were recruited via personal contacts using a snowball sampling 
technique and ranged in age from 18 to 27 years (M = 24, SD = 3). All had been 
exposed to spoken Russian from birth through naturalistic input. However, most 
were less dominant in their HL — typically acquired in early childhood but 
unsupported in public domains — than in the SL, which is dominant in their 
environment (Rothman 2009). Exposure to SL-Hebrew began before the age of 
5 (M = 3, SD = 1). Most participants reported both HL-Russian and SL-Hebrew 
as their mother tongues and were second-generation immigrants fluent in both 
speaking and understanding HL-Russian. 

The L2-Russian/L1-Mandarin Chinese bilingual group (biCHRU, N = 10) 
consisted of students recruited in the Russian Federation, aged 23 to 27 years 
(M = 25, SD = 1). They had studied Russian as a second language for 4 to 7 years 
(M = 5.5, SD = 1), either in China or in Russia. The level of Russian as a foreign 
language proficiency (TORFL) was also taken into account, with 5 speakers at the 
intermediate level and 5 at the upper-intermediate level (Saint Petersburg State 
University, n.d.). Three participants had studied Russian exclusively in China, 
three in Russia, and the remainder in both countries. While the peak of Russian 
language study in China occurred between 1960 and 1980, interest in the language 
is increasing again, with over 150 universities in China now offering Russian pro
grams (Gulimire & Titkova, 2018; Liu, 2011, as cited in Qi, 2021). 
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2.2 Materials and data collection 

To elicit monologic speech, we used Hair Loss Treatment, a 13-panel wordless 
comic strip by Herluf Bidstrup (Bidstrup, 2008). Participants were instructed to 
describe the sequence of a wordless comic strip while viewing it. They reviewed 
the entire strip prior to the task and had it in view throughout the narrative, either 
physically or via Zoom. Recordings were made using a digital voice recorder or 
through Zoom-based sessions, and all recordings were subsequently transferred 
to a secure computer. 

Bidstrup’s comics have previously been used in studies involving neurotypical 
individuals (Bogdanova-Beglarian et al., 2022) as well as patients with aphasia 
(e.g., Akhutina, 2007). This picture-based narrative task was chosen for its balance 
between spontaneity and structure, sitting between free storytelling and text 
retelling on the monologic complexity continuum (Bogdanova-Beglarian et al., 
2013). 

Russian-language data from L1 and L2 speakers were drawn from the Bal
anced Annotated Text Library, a corpus developed at Saint Petersburg State Uni
versity (Bogdanova-Beglarian et al., 2013). Hebrew and HL-Russian/SL-Hebrew 
bilingual data were collected between February and April 2023 via Zoom due to 
participants’ preference for remote interaction post-COVID. Linguistics PhD stu
dents conducted the sessions. 

2.3 Transcription and annotation 

All audio recordings of the monologues were transcribed by trained annotators. 
Four trained annotators independently annotated 70 monologues, with each 
annotator working on monologues in a language that was either their L1 or a 
native-like L2. Prosodic boundaries were primarily identified based on silent 
pauses, which were perceptually annotated and verified using PRAAT when nec
essary. Monologue duration was measured from speech onset to offset using 
PRAAT. 

Russian monologues were transcribed in Cyrillic script and annotated 
according to the guidelines of the Balanced Annotated Text Library. Russian 
examples presented in this study were transliterated following the COST 2002 
standards. Hebrew narratives were transcribed using a Hebrew-adapted version of 
the SAMPA system (Silber-Varod, 2011), while Mandarin Chinese narratives were 
transcribed using simplified Pinyin without tone markers. As noted by Betz et al. 
(2023), the annotation of silent pauses and prolongations is generally carried out 
perceptually, as there is currently no standardized or fully objective method for 
their automatic detection. 
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Following the approach of Thurber and Tager-Flusberg (1993), we coded 
silent pauses, filled pauses, and prolongations simultaneously during monologues 
transcription. In some cases, the presence of short pauses — typically around or 
below the 250 ms threshold — was verified using PRAAT (Boersma & Weenink 
2019). Many prolongations that raised doubts due to potential confusion with 
accentuation lengthening were verified using PRAAT, and all were found to 
exceed 220–230 ms in duration. To ensure coding reliability, all monologues were 
initially transcribed and annotated by a primary researcher. Subsequently, the 
transcripts underwent a systematic review in joint sessions involving two coders. 
In instances of disagreement, a third coder was consulted, and all discrepancies 
regarding the identification and placement of silent pauses, filled pauses, and pro
longations were resolved through consensus among the three coders. 

While prosodic boundaries can be marked by a range of acoustic features — 
such as final syllable lengthening, pitch reset, and changes in speech rate — silent 
pauses have consistently been shown to be salient and reliable indicators across 
languages (Hilton et al., 2019; Kentner et al., 2023). For this reason, we adopted a 
pause-based strategy, which ensured consistent annotation and facilitated cross-
linguistic comparability, particularly among languages that differ in their use of 
pitch or durational cues. Strong boundaries are typically realized with a silent 
pause, and pauses at strong boundaries tend to be longer than those at weaker 
boundaries (Kentner et al., 2023). However, a recent study examining seven lan
guages — including Mandarin Chinese, one of the languages analyzed in the pre
sent study — found no robust cross-linguistic binary distinction between main 
clause boundaries and other syntactic contexts, nor between clausal and non-
clausal boundaries (Peck & Becker, 2024). Based on this, we analyzed filled pauses 
and prolongations at all prosodic boundaries without differentiating between 
stronger and weaker boundaries — typically associated with longer and shorter 
pauses — although such distinctions were noted in the transcriptions. For each 
instance of a filled pause, annotators marked its phonological form — whether it 
consisted of a vowel, consonant, or a combination of both — the specific segmen
tal realization, and its syntactic position within the utterance (initial, medial, or 
final). 

Prolongations were annotated based on the position of the prolonged seg
ment within the word (initial, medial, or final), following Gósy and Eklund 
(2017), Lee et al. (2004), and Silber-Varod et al. (2019). Consistent with Gósy and 
Eklund (2017), one-vowel Russian words were analyzed separately as a vowel-
like category. Similarly, Hebrew one-syllable words beginning with [h] were also 
classified as vowel-like, rather than as word-final prolongations (cf. Silber-Varod 
et al., 2019), due to the inaudibility of the initial [h]. In addition, we annotated 
the position of prolongations within the utterance, using criteria similar to those 
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of Lee et al. (2004). However, in our study, the initial, medial, and final positions 
within the utterance were determined relative to all prosodic units, without differ
entiating between types of prosodic units. 

2.4 Functional annotation of hesitations 

Filled pauses — defined as nonverbal vocalizations or nasalizations functioning 
as hesitation markers — and prolongations — marked by an extended duration of 
segmental material (Vitale, et al., 2023) — were annotated manually (see Table 1). 
Filled pauses were annotated according to their discourse functions, which were 
grouped into three categories: Search and Planning, Lexical Search, and Search 
and Repair. In our analysis, we adopted and adapted the functional classification 
of filled pauses proposed by Kosmala and Morgenstern (2019), who identify 
three primary functions: Planning (micro- and macro-levels), Reformulating, and 
Marking Uncertainty. While our approach is inspired by their typology, we found 
it necessary to refine and reframe the categories based on the specific discourse 
contexts observed in our data. In particular: 

1. Search and Planning — This category overlaps with Kosmala and Morgen
stern’s macro-level planning function but is more specifically defined in our 
framework as occurring at the beginning of a monologue or at prosodic 
boundaries, where hesitation serves to fill the time required for planning the 
next segment. 

2. Lexical Search — Corresponding to their micro-level planning function, this 
category is treated as distinct in our analysis. It refers to filled pauses that 
occur mid-utterance, typically when the speaker searches for a precise lexical 
item to fit the intended meaning. 

3. Search and Repair — This function partially overlaps with their reformulation 
category, but we define it more narrowly: the filled pause typically follows a 
word cut-off and precedes a repair, highlighting the role of hesitation in facil
itating lexical or syntactic correction. 

Unlike Kosmala and Morgenstern (2019), we did not identify marking uncertainty 
function as relevant in our data, as our participants did not produce question-
answer sequences where this type of hesitation typically occurs. Therefore, we 
excluded this category from our classification. 
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Table 1. Examples of monologue-text annotations 

Example Filled pause 

Code Type Form Function Position 

1 yemu 
he 

 prihoditsya 
has to 

 () 
() 

 e-n 
e-n 

 n… 
s… 

 narezat’ 
slice 

 () 
() 

 e-n 
e-n 

rezat’ 
cut 

 volosy 
hair 

 / 
/ 
 no 
but 

 n 
n 

 volosy 
hair 

 eshchyo 
still 

 () 
() 

 n 
n 

rastyo… 
grow… 

 rastyot. 
grows 

“He has to () e-n s… slice () e-n cut his hair, 
but n his hair still () n grow… grows.” 

6Ch-R V e-n S&R M 

2 / 
/ 
 i: 
and 

 pok… 
poi… 

 m-m 
m-m 

 ukazyvaet 
shows.3sg 

 na 
on 

 to 
that 

 chto 
that 

 on 
he 

lysyi. 
bald 
“/ and he is poi… m-m showing that he’s 
bald.” 

MoRU C m-m S&R M 

3 / 
/ 
 nu 
well 

 i 
and 

 on 
he 

 ves’ 
all 

 takoi 
so 

 radostnyi 
happy 

 idyot 
goes.3sg 

 e-e 
e-e 

vidimo 
apparently 

 domoi// 
home 

“/ well, and he’s all happy, going, e-e, 
apparently, home.” 

MoRU V e-e LexS M 

4 // 
// 

 e-e 
e-e 

 ve:… 
ve:… 

 ve 
ve 

 az 
az 

 ha- 
ha- 

 ish 
ish 

 () 
() 

 mitorer 
mitorer 

 ba- 
ba- 

boker / 
boker / 
“// e-e and… and then the man () wakes up in 
the morning. /” 

SL-
HE 

V e-e S&P S 

Note. Each example is annotated using Interlinear Morpheme-by-Morpheme Glossing (IMMG) fol
lowing the Leipzig Glossing Rules. Sentences are divided into italicised segments, with each segment 
followed immediately by its corresponding gloss line. A complete fluent free translation is provided 
at the end of the example. Group refers to the participant number, followed by the speaker’s group, 
and — where applicable for bilinguals — the language of the example (e.g., 1R = participant 1, Russ
ian monolingual; 6Ch-R = participant 6, L1-Mandarin Chinese/L2-Russian, Russian example; 6Heb-
Heb2 = participant 6, HL-Russian/SL-Hebrew, Hebrew example). Type indicates the phonological 
type of the filled pause: V for a vowel, C for a consonant, and VC for a vowel-consonant combination. 
Form specifies the specific realization of the filled pause (e.g., e-e, m-m, em, en). 
Function refers to the communicative function of the filled pause: S&P (Search and Planning), LexS 
(Lexical Search), and S&R (Search and Repair). Position indicates the location of the filled pause 
with regard to utterance: S for utterance-initial, M for utterance-medial, and F for utterance-final. 
A double forward slash (//) indicates the beginning of a new utterance, while a single forward slash 
(/) indicates a prosodic break. Parentheses (( )) indicate a brief silent pause, and ellipses (…) repre
sent a prolonged silent pause within prosodic boundaries. 
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2.5 Monologue general measures 

First, we present the data for the monologues in terms of their length, measured 
by tokens, syllables, and seconds, as well as the speech rate across the five groups 
(see Table 2). The results indicated significant group differences in all measures of 
length and speech rate, as determined by one-way ANOVAs (see Table 2). Follow-
up pairwise comparisons revealed that the MoRU group produced significantly 
longer monologues in terms of both tokens and syllables compared to the other 
groups. The decreased number of tokens and syllables in the monologues of the 
MoCH and biCHRU groups in their L1 may be attributed to the linguistic charac
teristics of Mandarin Chinese, while the reduced measures in the biRUHE group’s 
HL-Russian monologues could be explained by their limited use and exposure to 
their weaker language. However, the biRUHE group performed similarly to the 
MoHE group in Hebrew, their dominant language. Notably, the biCHRU group’s 
L2-Russian monologues were the longest in terms of duration (seconds) among 
all the groups. 

3. Results 

3.1 Filled pause and prolongation ratios 

Since significant between-group differences emerged in monologue length, we 
calculated filled pause and prolongation ratios as a function of the number of 
tokens (i.e., number of words) to control for variations in monologue length. Indi
vidual differences in the use of filled pauses and prolongations were observed 
across participants in all groups (see Figure 1). 

Figure 1. Filled pauses and prolongations per group (per Token) 
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A linear model was fitted to predict the hesitation ratio based on the interac
tion between Group (with MoRU set as the reference group) and Hesitation Type 
(with filled pauses set as the reference type). The estimated coefficients, standard 
errors (SE), t-values, and p-values for the model are presented in Table 3. The lin
ear model explained approximately 51% of the variance in filled pause and pro
longation frequency, indicating that while group and type effects accounted for a 
substantial portion of the variance, a considerable amount of variability remains, 
likely reflecting speaker-specific individual differences. 

Table 3. Estimates for the statistical Analyses of filled pause and prolongation ratios 

Coefficients Estimate SE t-value Pr(>|t|) 

(Intercept)  0.04 0.02  2.32  0.0217 *  

GroupMoHE  0.01 0.02  0.28  0.78      

GroupMoCH −0.03 0.02 −1.12  0.26      

GroupbiRUHE-HLRU  0.00 0.02 −0.09  0.93      

GroupbiRUHE-SLHE −0.01 0.02 −0.34  0.74      

GroupbiCHRU-L1CH  0.02 0.02  0.86  0.39      

GroupbiCHRU-L2RU  0.10 0.02  4.24 < 0.001 *** 

HesTypeFilledP  0.00 0.02 −0.01  0.99      

GroupMoHE: HesTypeFilledP  0.01 0.03  0.36  0.72      

GroupMoCH: HesTypeFilledP  0.01 0.03  0.39  0.69      

GroupbiRUHE-HLRU: HesTypeFilledP  0.05 0.03  1.48  0.14      

GroupbiRUHE-SLHE: HesTypeFilledP  0.01 0.03  0.26  0.79      

GroupbiCHRU-L1CH: HesTypeFilledP  0.00 0.03  0.05  0.96      

GroupbiCHRU-L2RU: HesTypeFilledP  0.07 0.03  2.18  0.0312 *  

Model fit statistics: Multiple R2 = 0.51; Adjusted R2 = 0.46 
Note. Only significant results are presented in the table. Significance codes: 
*** p < 0.001,  ** p < 0.01,  * p < 0.05,  . p < 0.1 

No significant differences were observed between the MoRU group and the 
other groups, nor were there differences between the two types of hesitation. 
However, significant interactions emerged between Group and Hesitation Type. 
Further pairwise comparisons using the emmeans function revealed no group 
differences in the ratio of filled pauses and prolongations within the monolingual 
groups. The biCHRU group, however, exhibited a significantly higher ratio of 
both filled pauses and prolongations compared to the MoRU controls (both com
parisons at p < .001). Additionally, differences were observed between the two 
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languages of the biCHRU group (L1-Mandarin Chinese and L2-Russian). Inter
estingly, no differences were found between the biRUHE group and the two con
trol groups, nor between the two languages (HL and SL) within this bilingual 
group. For further details, please refer to the supplementary materials. 

3.2 Filled pause realization per group 

The data on different types of filled pauses per group are presented in Table 4 and 
Figure 2. Overall, across all monolingual and bilingual groups and languages, ‘e’ 
emerged as the most common filled pause, indicating a shared preference for this 
hesitation marker regardless of linguistic background or dominance. 

However, Mandarin Chinese-Russian bilinguals exhibited greater variation in 
filled pauses when speaking in L2-Russian. While the most frequent filled pauses 
in this group were consistent with those observed in the monolingual Russian 
and Mandarin Chinese controls (i.e., ‘e’, ‘a’, ‘m’, ‘em’, ‘en’), Mandarin Chinese–Russ
ian bilinguals produced several filled pause forms not attested in the monolingual 
Russian or Mandarin Chinese control groups, such as ‘y’, ‘n-n’, ‘an’, and ‘am’, which 
appeared only rarely in the data. Notably, filled pauses such as ‘en’, commonly used 
in Mandarin Chinese, also appeared in the bilinguals’ L2-Russian narratives. 

Figure 2. The visualization for the distribution of filled pause types per group 

Subsequently, a linear model was fitted to predict the filled pause realization 
ratio based on the interaction between Group and Filled Pause. The model 
explained 65% of the variance in filled pause realization ratios and the overall fit 
was highly significant (p < .001). Importantly, individual differences among partic
ipants contributed substantially to the variability in filled pause use across groups 
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and pause types. While the model accounts for a large portion of the variance 
through Group and Filled Pause Type effects, approximately 35% of the variance 
remains unexplained, reflecting considerable individual speaker variability. The 
estimated coefficients, standard errors (SE), t-values, and p-values for the model 
analyzing the distribution of Filled Pause Types are presented in Table 4. 

Table 4. The output model for the analyses of filled pause type per Group 

Predictor Estimate Std. Error t value p value 

(Intercept)  0.47 0.04 11.13 < 0.001 ***  

VocType e-n (e:n)  0.19 0.06  3.10  0.00203 ** 

VocType e (e:)  0.52 0.06  8.57 < 0.001 ***  

GroupbiRUHE-HLRU (e:n) −0.19 0.09 −2.19  0.02884 *  

GroupbiRUHE-SLHE (e:) −0.19 0.09 −2.19  0.02884 *  

GroupMoHE (e:n) −0.19 0.09 −2.19  0.02884 *  

GroupMoRU (e:n) −0.19 0.09 −2.19  0.02884 *  

GroupbiRUHE-HLRU (e:)  0.22 0.09  2.63  0.00870 ** 

GroupbiRUHE-SLHE (e:)  0.25 0.09  2.94  0.00340 ** 

GroupMoCH (e:) −0.20 0.09 −2.34  0.01951 *  

GroupMoHE (e:)  0.21 0.09  2.41  0.01605 *  

Model fit statistics: Multiple R2 = 0.65; Adjusted R2 = 0.61 
Note. Only significant results are presented in the table. Significance codes: 
*** p < 0.001,  ** p < 0.01,  * p < 0.05,  . p < 0.1. 

The results of the post-hoc pairwise comparisons with the Bonferroni adjust
ments revealed that for most types of filled pauses (e.g., ‘a-m’, ‘a-an’, ‘e-em’, ‘m-m’, 
‘y-n’), no significant differences were observed between the groups. This suggests 
that the realization of these filled pause types did not differ between the groups. 
However, significant differences emerged for specific types, particularly for ‘e-en’ 
and ‘e-e’. For ‘e-en’, statistically significant differences were found between the 
biCHRU-L1CH group in L2-Russian and the MoRU controls (p = 0.042). These 
findings indicate that while most hesitation phenomena were consistent across 
groups, certain filled pause types (‘e-en’ and ‘e-e’) exhibited group-specific vari
ations, particularly between the bilinguals in L2-Russian and monolingual speak
ers. Interestingly, no differences were observed between HL-Russian speakers and 
monolingual Russian-speaking controls in the realization of these filled pause 
types. 
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3.3 Filled pause function per group 

The data on filled pause functions are presented in Table 5 and Figure 3. 
To investigate filled pause functions across the groups, we fitted a linear 

model that included the interaction between group and filled pause function (i.e., 
Search and Planning, Search and Repair, and Lexical Search). Notably, the model 
accounted for approximately 65% of the variance, with the remaining variation 
likely reflecting meaningful individual differences in filled pause use across par
ticipants. The estimated coefficients, standard errors (SE), t-values, and p-values 
for the model analyzing the distribution of filled pause types are presented in 
Table 5. 

Table 5. The output model for the analyses of filled pause functions 

Predictor Estimate SE t-value p-value 

Intercept  0.29 0.08  3.54 < 0.001 *** 

GroupbiRUHE-HLRU  0.29 0.12  2.50   0.013 *   

GroupMoCH −0.24 0.12 −2.07   0.040 *   

FunctionTypeSearch&Repair −0.29 0.12 −2.50   0.013 *   

GroupbiCHRU-L2RU &Planning −0.34 0.16 −2.06   0.041 *   

GroupbiRUHE-HLRU &Planning −0.61 0.16 −3.74 < 0.001 *** 

Model fit statistics: Multiple R2 = 0.65; Adjusted R2 = 0.61 
Note. Only significant results are presented in the table. Significance codes: 
*** p < 0.001,  ** p < 0.01,  * p < 0.05,  . p < 0.1. 

The regression analysis results indicate an effect of group and a significant 
group*function interaction. However, further post-hoc pairwise comparisons 
showed no significant group differences for any of the functions. Figure 3 summa
rizes proportional distribution of filled pause functions across speaker groups. 

The most common functions of filled pauses across all groups were Search 
and Planning and Lexical Search, while Search and Repair was less frequent. 
Filled pauses related to the Search and Planning function were typically observed 
at the onset of a monologue or at transitional points between utterances. Lexical 
Search pauses often occurred mid-utterance, when the speaker was likely attempt
ing to retrieve a specific word or expression. Filled pauses associated with Search 
and Repair appeared when speakers hesitated due to uncertainty about the pho
netic or grammatical form of a word. This type of filled pause function was par
ticularly common among bilingual and heritage speakers when speaking their L2 
or heritage language. Since utterance position served as a foundational cue for 
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Figure 3. The visualization for the distribution of filled pause function per group 
The stacked bar chart shows the relative frequency of each functional category of filled 
pauses within groups. Values are expressed as percentages of total filled pause per group. 
Functions are color-coded, and percentages are displayed within each bar segment. 

the functional categorization of filled pauses, we did not elaborate extensively on 
utterance position patterns in the main text. Notably, the distribution of filled 
pause functions was consistent with broader trends in utterance position. A 
detailed breakdown of utterance position by group and function is provided in 
the supplementary materials. Due to data sparsity, contrasts involving utterance-
final positions were not estimable for most groups. 

3.4 Prolongation position in word and utterance 

A linear model examining WordPosition, Group, and their interaction explained 
a significant proportion of variance in prolongation rates per token (R2 = .66, adj. 
R2 = .59, p < .001; see Table 6 and Figure 4). Word-final prolongations in monolin
gual Russian speakers (MoRU) served as the baseline (rate = 0.57). Prolongation 
rates were significantly lower in medial and initial word positions compared to 
final. Monolingual Hebrew (MoHE), monolingual Chinese (MoCH), and bilin
guals producing Mandarin Chinese as L1 (biCHRU-L1CH) showed higher word-
final prolongation rates than MoRU, while bilinguals producing Russian as L2 
(biCHRU-L2RU) did not differ from MoRU. Post-hoc comparisons revealed 
MoRU produced fewer word-final prolongations than MoCH and biCHRU-
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L1CH; MoHE and MoCH produced more than biCHRU-L2RU; and bilinguals 
with heritage Russian and societal Hebrew (biRUHE-HLRU, biRUHE-SLHE) 
produced more than biCHRU-L2RU. These results suggest that word-final pro
longation rates in adults are shaped by language dominance and bilingual expe
rience, with distinct patterns depending on language pairings and acquisition 
history. 

Table 6. The output model for the analyses of prolongation position in word per group 

Predictor Estimate SE t-value p-value 

(Intercept)  0.57 0.08  7.58 <0.001 

WordPosition [Medial] −0.33 0.11 −2.92  0.004 

WordPosition [Initial] −0.43 0.14 −2.99  0.003 

WordPosition [Vowel-like] −0.12 0.11 −1.11  0.270 

Group [MoHE]  0.30 0.10  2.88  0.005 

Group [MoCH]  0.43 0.11  3.75 <0.001 

Group [biRUHE-HLRU]  0.15 0.10  1.47  0.145 

Group [biRUHE-SLHE]  0.14 0.10  1.40  0.165 

Group [biCHRU-L1CH]  0.43 0.10  4.27  <0.001 

Group [biCHRU-L2RU] −0.17 0.10 −1.62  0.109 

WordPosition [Medial] × Group [MoHE] −0.42 0.18 −2.33  0.022 

WordPosition [Vowel-like] × Group [MoHE] −0.38 0.16 −2.36  0.020 

Model fit statistics: Multiple R2 = 0.66; Adjusted R2 = 0.60 
Note. Only significant results are presented in the table. Significance codes: 
*** p < 0.001,  ** p < 0.01,  * p < 0.05,  . p < 0.1. 

The visual data in Figure 4 reveal a general cross-linguistic tendency to pro
duce prolongations in word-final position. This pattern likely reflects a universal 
prosodic strategy, as many final-position words were of the CV type, with vowels 
that are naturally amenable to prolongation. 

Prolongations in medial word position were predominantly observed in the 
Russian data, particularly on the discourse marker ‘vot’, which appears to function 
as a hesitation device akin to ‘okay’ in English, enabling speakers to maintain 
the conversational floor while planning upcoming speech. Although most statisti
cal results for non-final positions were not significant, this usage pattern is note
worthy. Among L1-Mandarin Chinese/L2-Russian bilinguals, the elevated rate of 
vowel-like prolongations in L2-Russian was primarily due to frequent prolonga
tion of the word /i/ ‘and.’ In contrast, no such pattern was observed in their L1 
Mandarin. 
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Figure 4. Distribution of prolongations by word position across groups 
Proportional distribution of prolongations by word position — initial, medial, final, and 
vowel-like (i.e., monosyllabic vowel-only words) — across speaker groups. Each bar 
represents 100% of the prolongations produced by a given group, with segments 
indicating the relative frequency of each word position category. Percentages are 
displayed within the bars for clarity. 

A linear model (Model B) including UtterancePosition, Group, and their 
interaction (see Table B and Figure B in the Supplementary Materials) accounted 
for a significant proportion of the variance in prolongation rates per token 
(R2 = .583, Adjusted R2 = .501), with a significant overall effect (F(20, 102) = 7.13, 
p < .001). The residual standard error was 0.217, indicating a relatively tight fit 
between the predicted and observed values. In utterance-final position, mono
lingual Mandarin Chinese (MoCH) speakers produced significantly more pro
longations than monolingual Russian (MoRU) speakers (p = .017), monolingual 
Hebrew (MoHE) speakers (p = .012), and multiple bilingual groups, including 
biRUHE-HLRU (p = .023), biCHRU-L1CH (p = .031), and biCHRU-L2RU 
(p = .003). In utterance-medial position, the biRUHE-HLRU group produced sig
nificantly more prolongations than biCHRU-L2RU (p = .011), and biCHRU-L1CH 
had significantly higher rates than biCHRU-L2RU (p = .050). These results suggest 
that Mandarin Chinese speakers — and to some extent Hebrew–Russian bilin
guals — demonstrated distinctive disfluency positioning patterns, particularly 
favoring word-final prolongations, in contrast to monolingual Russian speakers 
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and L2-Russian bilinguals, whose distributions were more balanced across utter
ance positions. 

4. Discussion 

Comparisons between monolinguals speaking typologically different languages 
(Russian, Hebrew, and Mandarin Chinese), as well as between bilinguals and 
monolinguals, and among bilinguals from different language pairs, are inherently 
complex due to the multifaceted influences on hesitation usage. For monolin
guals, previous research suggested that linguistic diversity contributes to intrinsic 
variations in hesitation patterns, reflecting differences in language structures and 
phonotactic rules unique to each language. In bilingual individuals, both internal 
and external factors play significant roles, including the age of onset of language 
exposure, cognitive abilities, and language exposure, all of which can impact hes
itation usage. Additionally, bilingual speakers may exhibit discrepancies in hesi
tation patterns between their two languages due to differences in input quantity, 
input type, and relative proficiency levels (Brundage & Rowe, 2018). In this study, 
we aimed to explore these comparisons while ensuring similarity in tasks and 
maintaining homogeneity in age and gender across participant groups. 

4.1 Filled pauses and prolongations in monolingual speakers 

The results from our first research question, which investigated whether there are 
differences in hesitation patterns among monolingual speakers of languages with 
distinct typologies, revealed similar frequencies of filled pauses and prolongations 
among Russian, Hebrew, and Mandarin Chinese speakers, contrary to our initial 
prediction. This suggests that the frequencies of filled pauses and prolongations 
may reflect language-universal properties, potentially rooted in common cogni
tive processes underlying speech production across languages. Our findings par
tially align with de Leeuw’s (2007) study, which found no significant differences 
between English and Dutch speakers, and between English and German speak
ers. However, our results contrast with Böttcher and Zellers (2024), who found 
that monolingual Russian speakers exhibited the highest rate of filled pauses per 
100 words, followed by German and English speakers. 

These discrepancies highlight the complexity of identifying universal hesita
tion patterns, as various factors, including methodological differences, task types, 
and participant characteristics, can influence the results. In our study, we con
trolled for these variables by having all participants produce a monologue based 
on wordless comic strips. Specifically, the consistency of our findings across typo
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logically distinct languages suggests that certain patterns of hesitation — such 
as the presence of filled pauses and prolongations during cognitively demand
ing moments to hold the conversational floor — may be universal. These aspects 
appear to be driven by shared cognitive mechanisms in speech planning and 
processing. For instance, the narrative task elicited similar hesitation frequen
cies across age- and gender-balanced groups, except among the L1-Mandarin 
Chinese/L2-Russian speakers, who faced the greatest cognitive load in their 
L2-Russian. This group was narrating in a less proficient L2 and had to navigate 
not only linguistic retrieval but also the cognitive demands of producing a 
humorous narrative — a genre requiring creativity rather than straightforward 
description. 

Furthermore, ‘eh’ emerged as the most commonly used filled pause not only 
in Hebrew, but in all three monolingual groups, including Mandarin Chinese, 
albeit to a lesser extent. While some types of filled pauses are shown to be 
language-specific — such as ‘en’ in Mandarin Chinese — our study suggests that 
‘eh’ is the most common filled pause across monolingual and bilingual speakers 
of typologically diverse languages, though the degree of preference varies by lan
guage. 

Regarding the functions of filled pauses, our study found that in all mono
lingual groups, participants used filled pauses for both Lexical Search and Search 
and Planning. These functions were consistent across Russian, Hebrew, and Man
darin Chinese speakers, indicating that the role of filled pauses in facilitating cog
nitive processes during speech is a language-universal characteristic. Filled pauses 
help speakers manage the complexities of speech production, such as retrieving 
words and planning utterances. While prior research (e.g., Clark & Fox Tree, 
2002; Shriberg, 2001) has established these functions primarily in English and 
other individual languages, our study is the first to systematically compare filled 
pause functions across typologically diverse languages and across both mono
lingual and bilingual adults using the same task. This unified approach allows 
for a controlled cross-linguistic and cross-population comparison, providing new 
empirical support for the universal nature of filled pause functions in speech pro
duction. While the specific types of filled pauses may vary across languages, their 
underlying communicative and cognitive roles appear to be universally shared. 

We anticipated that Mandarin Chinese speakers would avoid bilabial nasal-
vocalic filled pauses due to phonotactic constraints that prohibit word-final [m] 
in native vocabulary (Wu & Kenstowicz, 2015). Interestingly, nasal-vocalic filled 
pauses were almost entirely absent among monolingual Mandarin Chinese speak
ers and occurred only rarely in L1-Mandarin Chinese/L2-Russian bilinguals. As 
predicted, we observed a high frequency of word-final prolongations among both 
monolingual and bilingual speakers of Hebrew and Mandarin Chinese (Lee et al., 
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2004; Silber-Varod et al., 2019), in contrast to Russian speakers, whose prolon
gation distribution was more evenly spread across word positions (Bogdanova-
Beglarian et al., 2023). 

4.2 Filled pauses and prolongations in bilingual speakers as compared to 
monolingual controls 

Our second research question examined whether there are differences in the rates 
of filled pauses and prolongations between bilinguals and monolinguals in their 
respective languages. As anticipated, bilingual L1-Mandarin Chinese/L2-Russian 
speaking bilingual speakers exhibited a higher frequency of filled pauses and pro
longations in their L2-Russian compared to the monolingual Russian controls, 
while no increase in hesitations was observed in their stronger L1-Mandarin Chi
nese relative to monolingual Mandarin Chinese speakers. However, the findings 
for HL-Russian/SL-Hebrew bilinguals did not fully align with our expectations. 
HL-Russian/SL-Hebrew speakers did not differ significantly from monolingual 
Hebrew-speaking controls in their use of either filled pauses or prolongations in 
SL-Hebrew, the stronger language. In contrast, although we had expected HL-
Russian speakers to exhibit more hesitations than monolingual Russian speakers 
— given that HL-Russian is typically the weaker language — we found no signif
icant differences between the groups in their use of either filled pauses or pro
longations. These findings contrast with those of Böttcher and Zellers (2024), 
who reported higher frequencies of filled pauses in the narratives of bilingual her
itage speakers compared to monolinguals in the same language. The findings for 
the two bilingual groups align with the Critical Period hypothesis, which posits 
monolingual-like performance for early bilinguals (like in this study for HL-
Russian/ SL-Hebrew bilinguals), whereas divergence for late bilinguals in their L2 
(like for L1-Mandarin Chinese/L2-Russian bilinguals). 

Notably, among L1-Mandarin Chinese/L2-Russian speakers, proficiency in 
L2-Russian was significantly weaker compared to their L1-Mandarin Chinese and 
to monolingual Russian-speaking controls. Meanwhile, among HL-Russian/SL-
Hebrew speakers, proficiency in HL-Russian was relatively weaker compared to 
SL-Hebrew and monolingual Hebrew-speaking controls. These findings are con
sistent with and build upon existing bilingual speech production models (e.g., 
Kroll & Bialystok, 2013), which propose that bilinguals face increased cognitive 
demands that may affect hesitation patterns both quantitatively and qualitatively. 
For example, the variation in forms of filled pauses and the placement of prolon
gations may reflect differential access to phonological representations or cross-
linguistic influence, illustrating bilinguals’ dynamic speech planning processes. 
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The overall tendency across all groups to prolong segments in final word posi
tion, particularly in CV-type or vowel-final words, suggests a language-universal 
prosodic strategy. Such prolongations may serve to maintain speech rhythm, sig
nal continuation, or allow planning time, aligning with cross-linguistic evidence 
that prosodic boundary regions are cognitively demanding and thus prone to hes
itation phenomena. 

At the same time, several patterns point to language-specific influences. For 
example, the L2-Russian showed a distinct preference for prolonging sonorant 
consonants and glides, diverging from the more vowel-centered prolongations 
in Hebrew and Russian. This may reflect phonotactic constraints or articulatory 
patterns more common in Mandarin, as well as L2-specific processing effects. 
Furthermore, medial-position prolongations, while rare overall, were primarily 
found in Russian, particularly on the discourse marker vot. This item appears 
to have acquired a language-specific discourse function analogous to hesitation 
markers like okay in English, supporting the idea that certain hesitation strategies 
are shaped by language-internal pragmatics and lexical routines. Furthermore, the 
differences in hesitation patterns between heritage speakers and those learning a 
second language later in life highlight the importance of early and sustained lan
guage exposure in achieving fluency and effectively managing hesitations. The 
contrasting results between our study and others, such as Böttcher and Zellers 
(2024), further illustrate the complex interplay of linguistic, cognitive, and envi
ronmental factors that shape hesitation patterns among bilingual and monolin
gual speakers. 

4.3 Filled pauses and prolongations in the two languages of bilingual 
speakers 

The third research question examined whether differences in filled pauses and 
prolongations exist between the two languages of bilinguals, comparing HL-
Russian and SL-Hebrew in heritage bilinguals, as well as L1-Mandarin Chinese 
and L2-Russian in Mandarin Chinese-Russian bilinguals. Significant differences 
were found only in hesitation frequency between L1-Mandarin Chinese and 
L2-Russian, suggesting that cognitive load and planning difficulties impact the 
weaker L2 (Russian) more than the stronger L1 (Mandarin Chinese). This finding 
aligns with previous studies, such as Muhlack’s (2023) investigation of Spanish-
English bilinguals, which reported a higher frequency of filled pauses in the 
speakers’ L2. Similarly, Teng and Androsova (2022) demonstrated that while both 
Mandarin Chinese and Russian speakers exhibited similar ratios of silent pauses 
to filled pauses in their L1, this ratio shifted significantly when Mandarin Chinese 
speakers switched to L2-Russian. 
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No significant differences were found between HL-Russian and SL-Hebrew in 
heritage bilinguals, which may be attributed to their early and simultaneous expo
sure to both languages, as well as their relatively high proficiency in HL-Russian. 
These findings align with studies involving advanced adult learners, such as De 
Boer and Heeren (2020), who examined native Dutch speakers with high profi
ciency in L2-English, as well as Peltonen et al. (2023), who studied advanced adult 
learners of L2-English with L1-Finnish, and Cuartero et al. (2023), who focused 
on heritage Spanish speakers in both HL-Spanish and SL-English. Together, these 
results highlight the impact of both proficiency (as seen in De Boer and Heeren, 
2020, and Peltonen et al., 2023) and early exposure to both languages (as in 
Cuartero et al., 2023) on disfluency production patterns. However, our findings 
contrast with Guz (2015), who observed a higher rate of filled pauses in L2 speech, 
despite the participants’ advanced English proficiency. This discrepancy may stem 
from differences in L2 exposure: while De Boer and Heeren (2020) studied stu
dents immersed in a multilingual campus where English was the lingua franca, 
Guz’s Polish students experienced L2-English primarily through structured class
room learning. 

Filled pause form analysis confirmed monolingual-like use of filled pauses 
and prolongations in HL speakers. For example, HL-Russian/SL-Hebrew speak
ers did not produce the filled pause ‘a’ in SL-Hebrew, as it is not used by Hebrew 
monolinguals, but they did produce ‘a’ in their HL-Russian, similar to Russian 
monolinguals. In L1-Mandarin Chinese/L2-Russian speakers, as expected, the 
‘em’ variant was virtually absent among both L1-Mandarin Chinese speakers and 
monolingual Mandarin speakers, who instead tend to use ‘en’, consistent with the 
phonotactic constraints of Mandarin (Yuan et al., 2016). Moreover, in L2 speak
ers, a transfer effect was observed in L1-Mandarin Chinese/L2-Russian bilinguals 
in both directions. The Mandarin-specific form ‘en’ was transferred into their 
L2-Russian. However, several instances of ‘am’ (‘a-am’) and ‘m’ (‘m-m’) were 
observed in L2-Russian, where such filled pause forms are phonotactically per
missible, but not in Mandarin Chinese. Interestingly, filled pause types analyses 
revealed that L1-Mandarin Chinese/L2-Russian bilinguals used filled pauses not 
observed in either monolingual Russian or Mandarin Chinese controls, such as 
‘y’ (‘y-y’) in L1 and ‘n-n’ and ‘an’ (‘a-an’) in L2-Russian. These hybrid variants 
suggest blending Russian ‘a-a’ and ‘em’ into ‘a-an’, and converting Russian ‘m-m’ 
to ‘n-n’. 

Additionally, filled pause function analysis revealed that Russian-Hebrew her
itage speakers produced filled pauses more often for Lexical Search in HL-
Russian. These findings reveal that Russian-Hebrew speakers face specific 
challenges in lexical search, while discourse and syntactic planning appear com
paratively less demanding. In contrast, Mandarin Chinese-Russian speakers 
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encounter difficulties primarily in speech planning, requiring more time to orga
nize entire utterances. Notably, our results align with Zhao and Jurafsky’s (2005) 
findings, which show that Mandarin Chinese speakers frequently use demon
stratives in nominal-searching contexts, while filled pauses are more commonly 
found clause-initially. Together, these insights underscore the influence of lin
guistic and cognitive factors on hesitation patterns, highlighting how language-
specific structures shape the interplay between lexical retrieval and broader 
speech planning processes. 

5. Limitations 

While our study utilized a unified methodology across all participant groups to 
compare filled pause and prolongation rates, it is important to acknowledge that 
variations in filled pause patterns may still arise due to additional factors. For 
instance, Mandarin Chinese-Russian students may experience heightened stress 
during evaluations by academic authorities, potentially influencing their filled 
pause patterns compared to HL speakers who may feel more comfortable in their 
native environment. Moreover, a comparison of bilinguals with different L1 back
grounds but the same L2, such as native Hebrew speakers paired with various L2s, 
could offer valuable insights. Additionally, comparing HL/SL and L1/L2 speak
ers of different language pairs building on Götz’s (2019) findings, which high
lighted the impact of different L1 backgrounds on filled pause production in L2 
among advanced English learners — could reveal distinct patterns across diverse 
groups. A further limitation of our study is the exclusion of silent pauses, which, 
when analyzed alongside filled pauses, could offer a more nuanced understand
ing of differences in speech production and planning processes. Future research 
integrating silent pauses could provide a richer picture of hesitation phenomena 
across languages and contexts. 

6. Conclusions 

The present study explored hesitation patterns among monolingual and bilingual 
speakers from different language backgrounds. Our findings highlight the com
plexity of hesitation usage. The three monolingual groups showed similar rates of 
filled pauses and prolongations, despite differences in hesitation patterns reported 
in previous studies, suggesting these phenomena may reflect language-universal 
features of hesitation. However, the form and function of filled pauses, as well as 
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the position of prolongations within words and utterances, showed tendencies to 
vary by language, indicating language-specific patterns. 

Among bilingual speakers, our results underscore the significance of internal 
and external factors — such as the age of bilingualism onset, language proficiency, 
and exposure — in shaping hesitation patterns. No differences between HL-
Russian and monolingual Russian in the frequency of filled pauses and pro
longations reflect the critical role of early and sustained exposure to HL in the 
production of speech hesitations, in line with the Critical Period Hypothesis. 
The study also revealed that bilinguals exhibit varied hesitation patterns across 
their two languages, particularly when one language is significantly weaker. This 
was evident in the higher hesitation rates observed in L2-Russian compared 
to L1-Mandarin Chinese among L1-Mandarin Chinese/L2-Russian bilinguals in 
accordance with research that shows that bilingual adults tend to produce more 
disfluencies when speaking in their non-native language (e.g., Bergmann et al., 
2015; Gkalitsiou & Werle, 2023; Smith et al., 2022), particularly in more demand
ing tasks and contexts. In addition, the findings emphasize the adaptive nature of 
hesitation usage in bilingual speech, shaped by linguistic proficiency, phonotactic 
constraints, and exposure to the target language. 

Overall, this study contributes to the understanding of hesitation patterns by 
demonstrating the interplay between universal cognitive processes and language-
specific influences. 
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