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Abstract 

Filled pauses may reveal speech planning or 

execution problems that result in various positional 

and temporal patterns in spontaneous utterances. 

The purpose of this study was to analyze the position 

of the vocalic FPs, with respect to an adjacent word, 

in terms of occurrences and their durations produced 

by young (mean age: 25 years) and elderly (mean 

age: 76 years) speakers of Hungarian (a total of 32 

participants). Elderly speakers produced significan-

tly less and longer vocalic FPs than young speakers 

did. Both the occurrences and durations were 

significantly influenced by position of FPs and by 

age. In this paper, we introduced the conception of a 

functional difference between FPs attached either to 

the preceding or to the following word. The findings 

indicated different ways of resolving speech plan-

ning or execution problems depending on age. 

 

Introduction 

The phenomenon identified by the term ‘filled 

pause’ (henceforward FP) has been known and stu-

died for about 60 years (Maclay & Osgood, 1959; 

Shriberg, 2001; Fox Tree, 2002; Corley & Stewart, 

2008, etc.). In Hungarian, [ø]-like or [ə]-like vowels 

are the most frequent types to fill pauses in 

spontaneous utterances (e.g., Gósy et al., 2014). FPs 

were found to have various functions. They provide 

extra time for the speaker to aid speech planning and 

execution, monitoring and repair, as well as they 

signal conversational turns or occurring as discourse 

markers, etc. (e.g., Smith & Clark, 1993; Fox Tree, 

2002; Watanabe et al., 2008; Finlayson & Corley, 

2012; Urizar & Samuel, 2014). There are, however, 

serious difficulties when one tries to identify, 

separate or categorize these functions (Cutler, 1988).  

There is a specific property of FPs that they can 

occur either between two silent pauses or attached to 

(co-articulated with) a word. FPs may occur inserted 

before the first segment of the word (FPword posi-

tion) or after the last segment of the word (wordFP 

position). Clark and Fox Tree (2002) termed these 

two positions as cliticization. There are a limited 

number of papers focusing on the positioning of FPs 

related to the neighboring words in the literature. 

Speakers were reported to attach a FP onto a previous 

word, but not onto a following in native (British) 

English speech (Clark & Fox Tree, 2002). However, 

FPs were more frequent between a lexical item and a 

silent pause than between two silent pauses in 

another study also in (British) English speech 

(Leeuw, 2007). Dutch and German speakers seemed 

to behave differently in positioning FPs; attached 

FPs were found to be common in Dutch while there 

was no difference in the positions of FPs in German 

(Leeuw, 2007). Silber-Varod and colleagues (2016) 

found that in Hebrew, attached FPs are more 

common than FPs between silent pauses, and enclitic 

FPs (wordFP) are more common than proclitic FPs 

(FPword). The articulation gesture of attaching a FP 

to a word is easy to perform and provides a kind of 

concealment of the FP (and the speaker’s difficulty) 

since it is not flashy in these positions. 

Findings about the occurrences and durations of 

FPs in various age groups seem to be controversial 

(e.g., Bortfeld et al., 2001; Searl et al., 2002). Some 

studies reported that elderly people used a larger 

number of FPs as opposed to young adults (Bortfeld 

et al., 2001; Roggia, 2012). Kemper (1992) found 

that old-old speakers (ages between 75 and 90) 

produced more FPs than young-old speakers (ages 

between 60 and 74) did. In contrast, other studies did 

not find such differences (Leeper Calcutta 1995; 

Bóna, 2014; Gósy et al., 2014). Bóna (2011) found 

that as soon as the topic of the narrative became more 

challenging, young subjects produced a higher 

number of FPs than old subjects did. Emotional 

stress seemed to influence elderly speakers’ pausing 

more than those of young ones (Caruso et al., 1997).  

The durational range of FPs is wide, and there are 

a great many factors that influence the measured 

values (average and contextual speech rate, thinking 

speed, difficulty of the topic to be discussed, etc.). 

The mean durations of FPs are reported to range from 

about 100 ms to about 750 ms or even longer (e.g., 

Shriberg, 2001; Clark & Fox Tree, 2002; Merlo & 

Barbosa, 2010; de Jong & Bosker, 2013). FPs’ dura-

tions were shown to increase by age in some studies 

(e.g., Pindzola, 1990; Kemper, 1992) while others 

did not support significant differences between 

young and old speakers in this respect (e.g., Horton 

et al., 2011; Bóna, 2014; Gósy et al., 2014). Dura-

tions of FPs occurring between two silent pauses 

were significantly longer than those occurring be-

tween a lexical item and a silent pause in two middle-

aged Hungarian-speaking speakers’ spontaneous ut-

terances (Gósy, 2015). 
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We are of the opinion that more clear patterns can 

be found on the (sometimes controversial) behavior 

of FPs if the factor of their immediate position is also 

considered. The main body of the present study 

addresses whether occurrences and durations of FPs 

show differences depending on age (young and old 

speakers) and positions with regards to adjacent 

words and silent pauses in Hungarian. We hypothe-

sized that (i) the occurrences of FPs would show 

significantly different patterns depend-ing on age, 

(ii) the proportions of FPs in various positions would 

show significant differences, (iii) the durations of 

FPs would show significant differences depending 

on age, and (iv) the durations of FPs would show 

significant differences depending on their positions. 

 

Methodology 

Thirty-two spontaneous narratives produced by 

native Hungarian speakers (half of them were fema-

les) were randomly selected (with the exception of 

age and gender criteria) from the BEA Hungarian 

speech database (Gósy, 2012). Two distinct age 

groups were formed: (i) young speakers (aged 

between 22 and 28 years; mean age 25 years) and (ii) 

old speakers (aged between 70 and 80 years; mean 

age: 76 years). The participants were asked to speak 

about their life and about their opinions on topics of 

current interest provided by the interviewer (who 

was the same person across all recordings). The 

mean speech rate was 4.4 syllables/s in young 

speakers while 3.8 syllables/s in old speakers. 

Recordings were made in the same sound-

attenuated room, under identical technical conditions 

using an Audiotechnica AT4040 cardioid condenser 

microphone connected directly to a computer using 

GoldWave to record samples at 44.1 kHz, 16 bits, 

monaurally. For the present study, more than 4.5 

hours of speech samples from the database were 

used. The duration of recording per subject was 8.5 

minutes (std. dev. = 0.3 minutes).  

The speech material was manually annotated 

focusing on vocalic FPs (variants of the [ø] vowel 

and the [ə] neutral vowel). FPs were marked by öö 

while silent pauses were marked by SIL in 

annotations. Silent periods may contain also breath 

noise (Trouvain et al., 2016). The positions of 

vocalic FPs were also coded as between silent pauses 

or silence on one side and lexeme on the other. 

Transcription was done in Praat (Boersma & 

Weenink, 2016). Occurrences of all FPs were analy-

zed according to the three possible positions. There 

are two instances where FPs are attached to the 

lexical items. FP can be attached to the first segment 

of the word (this is the FPword position) after a silent 

pause. FP can be attached to the last segment of the 

word (this is the wordFP position) and is followed by 

a silent pause. The third position occurs when FP is 

surrounded by silent pauses on both sides (this is the 

silFPsil position). (The occurrences of FPs surround-

ed by two words were extremely rare, thus, they were 

excluded from the analysis.) Examples: (i) le akar-

tam fényképezni a SIL ööhegyeket (‘I wanted to take 

pictures /of/ SIL öömountains’); (ii) tehátöö SIL fur-

csa helyzet van (‘wellöö SIL there is a peculiar situa-

tion’); probléma hogy ez silFPsil nehéz feladat (‘the 

problem is that this /is/ silFPsil /a/ difficult task’). 

A total of 1,068 FPs (284 of them were produced 

by the old and 784 by the young speakers) were 

found in the speech material. The total number of 

silent pauses were 1271, out of 904 were found in 

young while 367 in old speakers. The items of 

silFPsil type consisted of 240 silent pauses in young 

and 166 silent pauses in old speakers. Figure 1 shows 

spectrograms of FPs in the attached positions. 

 

Figure 1. Speech fragments where FP is followed (left) 

and preceded (right) by a silent pause (containing some 

breath) and is attached to the first consonant [ʃ] of the 

following word sem ‘neither’ (right) and to the last 

consonant [ʃ] of the preceding word és ‘and’ (left). 

The duration was measured as the interval (i) 

between the onset and offset of the second formants 

of the vocalic FP occurring between silent pauses, 

and (ii) between the onset/offset of the second 

formant of the vocalic FP and the onset/offset of the 

preceding and following segment based on 

traditional criteria. Durations were extracted using a 

specific Praat script. All inter-lexical pauses (Zell-

ner, 1994) were considered. The shortest silent pause 

in the vicinity of FPs was 40 ms. Prolongations and 

outlier data were excluded from (further) analysis.  

To test statistical significance, MANOVA was 

performed on durations of vocalic FPs as dependent 

factors. As fixed effects, we entered ‘age group’, and 

‘position’ into the model. Chi-Square and Mann–

Whitney U tests were performed to analyze occur-

rences of FPs. In all cases, the confidence level was 

set at the conventional 95%. 

 

Results 

Occurrences 

Considering all FPs, we found 5.7 incidents per 

minute in young speakers while 2.1 incidents per mi-
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nute in old speakers. Statistical analysis revealed 

significant differences depending on both ‘position’ 

and ‘age’ (for position: Chi-Square = 131.511; p < 

0.001; for age: Chi-Square = 234.082; p < 0.001). 

Young speakers produced the incidents of wordFP 

type in 3.1 per minute, while they produced the 

incidents of FPword type less frequently (1.8 

incidents per minute). The incidents of the type 

silFPsil occurred the least frequently in their speech 

samples (0.9 incidents per minute). 

Old speakers produced the incidents of FPword 

type in 0.8 per minute while there were no significant 

differences in occurrences of the incidents of wordFP 

and silFPsil types in their case (0.6 incidents per 

minute in both cases: Mann–Whitney U test: Z = 

0.957, p > 0.05). 

The distribution of FPs according to position, 

within an age group, showed significant differences 

in both young (Chi-Square=179.429; p < 0.001) and 

elderly speakers (Chi-Square=7.232; p < 0.027). 

Figure 2 demonstrates the different ratios of oc-

currences according to FP types expressed in per-

centages in both age groups. 

 

Figure 2. Occurrences of FPs (%) according to the three 

position types (left side: old speakers, right side: young 

speakers). 

 

Durations 

Young speakers produced significantly shorter 

FPs compared to old speakers (mean value: 411 ms; 

standard deviation /std. dev./: 309 ms) versus mean 

value: 479 ms; std. dev.: 207 ms, respectively). 

Statistical analysis revealed significant differences in 

the durations of FPs depending on both factors of 

‘age’ (F(1, 1067) = 4.181; p = 0.041; partial η² = 

0.004) and ‘position’ (F(1, 1067) = 37.905; p = 

0.001; partial η² = 0.067). In both groups, the 

shortest FPs were produced in FPword positions 

(mean value of young speakers: 341 ms, std. dev.: 

353 ms; mean value of old speakers: 408 ms, std. 

dev.: 175 ms) while the longest ones were produced 

in silFPsil positions (mean value of young speakers: 

606 ms, std. dev.: 286 ms; mean value of old 

speakers: 575 ms, std. dev.: 178 ms). The durations 

of FPs in wordFP positions were in between the other 

two types, both in young as well as in old speakers 

(mean value of young speakers: 395 ms, std. dev.: 

264 ms; mean value of old speakers: 481 ms, std. 

dev.: 237 ms). Post hoc Tukey test revealed 

significant differences in durations of FPs, depen-

ding on positions in all comparisons (p < 0.005). The 

interaction of age and position was not statistically 

significant (F(1, 1067) = 2.968; p = 0.052; partial η² 

= 0.006). The durations of FPs in various positions 

seem to form the same patterns irrespective of age 

(Figure 3). 

 

 

Figure 3. Durations of FPs in the three positions produced 

by young and old speakers (quartiles, medians). 

The durations of the silent pauses produced by 

both young and old speakers preceding FPs were 

significantly different according to ‘position’ but not 

to ‘age’ (F(2, 1067) = 249.78,  p= 0.001; partial η² 

= 0.320; F(1, 1067) = 3.470; p = 0.063; partial η² = 

0.002, respectively). Post hoc Tukey tests revealed 

significant differences in all cases (p < 0.05). The 

interaction of ‘position’ and ‘age’ was not significant 

(F(2, 1067) = 1.090, p = 0.337). The durations of the 

silent pauses produced by both young and old speak-

ers following FPs were significantly different ac-

cording to both ‘position’ and ‘age’ (F(2, 1067) = 

79.770, p = 0.001; partial η² = 0.131; F(1, 1067) = 

13.534; p = 0.001; partial η² = 0.02, respectively). 

Post hoc Tukey tests revealed significant differences 

in all cases (p < 0.05). The interaction of position and 

age was significant (F(2, 1067) = 4.201, p = 0.008, 

partial η² = 0.008). 

Silent pauses were shorter before FPword 

position than after wordFP position in young speak-

ers; however, the opposite could be found in old 

speakers (Table 1). In silFPsil positions, the first 

silent pauses were significantly longer than the se-

cond ones only in old speakers (F(1, 165) = 13.922, 

p = 0.001; partial η² = 0.078; F(1, 239) = 0.934, p = 

0.335; partial η² = 0.004, respectively). 
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Table 1. Mean durations of silent pauses according to 

positions (given in ms, std. dev. values are in brackets). 

Conclusions 

The goal of this study was to obtain information 

on occurrence of positions and durations of vocalic 

FPs produced by young and old Hungarian-speaking 

speakers. Young speakers produced close to twice as 

many FPs in their utterances than old speakers did. 

Our first hypothesis was confirmed. These findings 

add to the controversial data of the literature 

mentioned earlier (e.g., Bortfeld et al., 2001; Leeper 

& Culatta, 1995; Searl et al., 2002; Gósy et al., 2014). 

The attached FPs were all longer and less frequent in 

old speakers while they were shorter and more 

frequent in young speakers. However, practically no 

difference was found in the durations of FPs 

occurring between two silent pauses between young 

and old speakers. This finding suggests that these 

FPs might function as discourse markers with di-

stinct traits from attached FPs. As such, both the 

occurrences and durations of FPs showed significan-

tly different patterns, depending on age. 

Our explanation for the findings comprises two 

aspects: Speech planning differences between young 

and old speakers as well as different speaking routi-

nes. The different speech rates of the young an old 

speakers may also contribute to temporal differences. 

Old people are supposed to activate their thoughts at 

a slower speed compared to young speakers. Thus, 

they might not often need extra time for selection of 

thoughts. The simultaneity of activation and selec-

tion of thoughts together with old speakers’ simpler 

grammatical structures (see Horton et al., 2011) seem 

to be more transparent and more easily managed. 

Young speakers are supposed to activate numerous 

thoughts at the same time at a high speed that require 

continuous activation and selection of thoughts follo-

wed by transforming them into grammatical forms. 

These tasks require extra time. Obviously, old spe-

akers have more routine in verbal communication 

including well-tried strategies as opposed to young 

speakers. We assumed that the proportions and 

durations of FPs in various positions would show 

significant differences which was confirmed. In 

FPword position, the speaker tries to solve the 

problem during the silent pause that precedes FP; 

however, this amount of time is not enough, 

therefore, the speaker starts producing a FP which 

increases the necessary time to continue (Maschler, 

2001). The more frequent occurrence of this 

phenomenon in old speakers reflects that they are not 

able to solve the problem during speech planning, 

consequently they are in need for more time. In 

wordFP position, the speaker anticipates some 

problem with the continuation during the (last) word 

production. Young speakers’ monitoring works 

better and faster than those of old speakers that 

provides an early identification of the problem. To 

gain extra time, the speaker lengthens the word by 

means of coarticulating a FP followed by a silent 

pause. This strategy is similar to that of segment 

prolongation phenomenon. If the silent pause+FP 

combination is not sufficient for problem solving, 

another silent pause is added (silFPsil position).  

We suggest the conception of a functional 

difference between the FPword and wordFP 

positions. FPword position signals a speech planning 

problem while wordFP position signals the repair 

that is happens during that time. Speech planning 

problem means re-selection and/or re-organization of 

thoughts that needs longer time to perform as oppo-

sed to repairing obvious errors. This interpretation is 

supported by durations since FPs in the FPword 

positions were longer than those in the wordFP 

positions. FPs surrounded by two silent pauses may 

signal both the planning problem (first silent pause 

and FP) as well as the momentary inability to repair 

it (FP and second silent pause) or some other 

processing strategy. The longer durations of FPs 

surrounded by silent pauses compared them to those 

of attached FP types support this interpretation. 

Thus, we arrived at the conclusion that the FP 

position has a functional definiteness. 

The data highlight some temporal equalization in 

the case of the attached FPs in both age groups. The 

mean durations of the silent pause and FP combina-

tions are around 850 ms, indicating the inner control 

over the speech planning disharmony by the speaker. 

The silFPsil combinations show the tendency that the 

silent pauses following FPs are shorter than those 

preceding FPs. This tendency can be explained by 

the fact that FPs signal the (near-)resolution of the 

problem-solving process.  

Our findings call attention to the interrelations of 

immediate positions and durations of FPs in sponta-

neous utterances that provide a better understanding 

of the surface effects of the speakers’ speech plan-

ning difficulties. 
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Age 
group 

silFPword wordFPsil sil1FP FPsil2 

Young 484 (384) 537 (481) 725 (478) 665 (549) 

Old 438 (295) 386 (327) 631 (505) 383 (330) 
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