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Human speech inherently exhibits disfluencies, as evidenced by the presence of e.g. filled and 

unfilled pauses, interruptions, and repetitions. Previous research has shown that disfluency 

behavior can be speaker-specific, e.g. [1-3]. Because of this, between-speaker and within-

speaker variation in fluency are very relevant in forensic speaker comparisons (FSCs), where 

the analysis of disfluency behavior can be used to help assess whether the speaker on an 

incriminating recording and the suspect may be the same speaker.  

As forensically relevant research into disfluencies in crosslinguistic environments is still 

rather scarce (although see [4, 5]), the present study investigated disfluency distributions in L2 

English speech. Existing studies on disfluency behavior showed that speakers tend to differ in 

their disfluency behavior based on speech task (i.e. conversation, voicemail, monologue) [2], 

however, possible changes in disfluency behavior within the same speech task over time were 

not investigated. This led us to ask the following research question: Is the production of 

disfluencies consistent across time within individual speakers? 

To answer this question, we examined speech in voice messages transmitted through 

WhatsApp, which was chosen due to the ever-increasing use of messaging apps over traditional 

voicemail. The analysis was carried out using the TOFFA framework [1], a forensic disfluency 

analysis tool used in real forensic casework, which we slightly modified based on observations 

from our data; we added a category of filled pauses (FPs) surrounded by unfilled pauses on 

both sides (see Table 1). Crucially, we used non-contemporaneous recordings (i.e. recordings 

made on two different occasions), as real casework typically requires examining multiple 

recordings captured at various points in time. 

The participants were 26 female L1 Dutch speakers, who were instructed to record two 

different minute-long voice messages in their L2 English set apart by at least one week. They 

recorded themselves speaking about one of five possible topics (e. g. favorite hobbies, personal 

travelling experiences etc.) in a quiet room holding their phone directly in front of their mouth, 

in order to simulate a real-life scenario. Seven days after the first message, a reminder was sent 

to facilitate the recording of the second message. Both recordings were manually annotated for 

disfluencies in Praat [6] by two coders, each processing either the first or second message of 

the first half of the participants, and switching the message annotated for the other half. The 

statistical analysis was done using linear mixed-effects models built in R using the lme4 

package [7]. Disfluency counts were expressed as number of occurrences per minute since 

individual messages differed in their durations (mean = 65.4 seconds; SD = 11.5 seconds). 

Speakers on average produced 42.7 disfluencies per minute (see Figure 1). There was a 

small statistically significant effect of Message (first or second), explained only by the category 

of prolongations. Counts of other disfluency categories did not statistically differ between 

messages. Between-speaker variation in the distribution of FPs was found, signaling that some 

speakers very often surround their FPs with unfilled pauses on both sides, whereas others 

consistently link their FPs to the rest of their utterance. Speakers also tended to use unfilled 

pauses more frequently before and after FPs that were followed by nasals, rather than those 

that consisted only of vowels. Acoustic analysis of the FPs showed no significant differences 

between messages in terms of F0 and the first three formants, which concurs with previous 

literature [5, 8].  

All in all, our results point to stability in L2 disfluency behavior over shorter periods of 

time, and also show individual variation between speakers. This finding is valuable for forensic 

applications, as well as for measuring L2 fluency more generally. 

 



Table 1: Modified TOFFA categories used in this study. Colors correspond to those in Figure 1. 

 
 

 
Figure 1: Relative frequency of all disfluency types per minute for each speaker (both messages combined). The 

color legend can be found in Table 1. 
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