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Effects of speech rate changes on pausing 
and disfluencies in cluttering 

Johanna Pap 
Department of Applied Linguistics and Phonetics, ELTE Eötvös Loránd University, Budapest, Hungary 

Abstract 
People with cluttering (PWC) often receive feedback, 
such as “Slow down!”, even so, this fluency disorder 
cannot be cured by only slowing down the speakers’ 
speech rate. When PWC accelerate their speech rate, 
language planning difficulties and word structure 
errors might occur, which might result in breakdowns 
in fluency and/or intelligibility. In the present paper 
characteristics of the frequency of disfluencies were 
examined in four different speech tasks from 
deliberately slow to maximum speech rate, whether 
speech rate changes have effects on cluttered speech. 
Twenty participants of this investigation were 
individuals suspected of cluttering with ages between 
20 and 50 years of both genders. The results show that 
PWC are able to change, not only their speech rate 
but articulatory rate as well. Moreover, disfluencies 
were produced the most frequently in the speech task 
of maximum speech rate, where PWC do not have 
enough time for speech planning. The research 
provides empirical, measured data for a better insight 
into the nature of cluttering. Understanding the 
correlation between speech rate and disfluencies in 
cluttered speech is fundamental to improve the 
diagnosis of cluttering. 

 
Introduction 

Due to its heterogeneous nature, cluttering has been 
defined in many ways over the years. There is no 
agreement on the concepts which dimensions are 
affected if it is speech, language, communication-
based disorder or syndrome (Ward, 2006, St Louis et 
al., 2007, 2011, Van Zaalen-Op’t Hof, Wijnen & De 
Jonckere, 2009, Van Zaalen & Reichel, 2015). 
However, all definitions of cluttering available in the 
literature consider abnormal fluency as an obligatory 
symptom of the disorder. According to the most 
widely accepted working definition, cluttering is a 
fluency disorder characterized by too fast and/or 
irregular speech rate perceived by listeners. To 
diagnose cluttering “rapid and/or irregular speech rate 
must further be accompanied by one or more of the 
following symptoms: a) excessive ‘normal’ disfluen-
cies; b) excessive collapsing or deletion of syllables; 
and/or c) abnormal pauses, syllable stress, or speech 
rhythm.” (St. Louis & Schulte, 2011: 241–242). 

Disfluencies or word structure errors might occur 
when people with cluttering (PWC) execute speech at 
a fast or irregular rate (Daly, 1992; Van Zaalen, 2009; 
Bóna, 2010). Van Zaalen (2009) emphasizes that the 
frequency of symptoms will be increased when PWC 
do not have enough time for linguistic planning. 

As excessive disfluencies might be one of the key 
symptoms in cluttering, recently, the number of 
studies investigating the nature of disfluencies in 
cluttered speech has been increasing. The findings 
though show contradictory results. De Oliveira et al., 
(2013) found more disfluencies produced in cluttered 
speech than in typical speech, in addition, a different 
fluency profile was examined in relation to normal 
and stuttering-like disfluencies (De Oliveira et al., 
2010). Further, Garnett and St. Louis (2010) also 
reported twice as many disfluencies in PWC’s speech 
than in the speech of typical speakers. Several studies, 
however, found no significant differences between 
PWC and typical speakers in the frequency of all 
disfluencies (Bakker et al., 2011; Myers et al., 2012; 
Bóna, 2016, 2018). Contradictory results might 
emerge due to the small number of participants and 
large individual characteristics. 

To the author’s knowledge, speaking rate changes 
in cluttered speech have been scarcely investigated 
from the point of view of disfluencies. Although some 
studies showed possible relationships between speech 
rate and disfluencies in spontaneous speech. Bóna 
(2012) studied the speech of a clutterer in four 
different speaking styles and the results confirmed 
earlier findings, that more pauses but fewer other 
disfluencies and phonological inaccuracies occurred 
when the clutterer slowed down his speech. As 
reported by De Oliveira et al. (2013), a greater 
frequency of typical disfluencies was produced as 
speech rate increased. 

Nevertheless, there is still a relevant question to be 
addressed: what happens when PWC change their 
speech pace on purpose? Therefore the aim of this 
study was to examine if the characteristics of the 
frequency of disfluencies depend on speaking rate 
changes in cluttered speech, moreover, explore the 
strategies of speech rate changes. It was hypothesized 
that 1) Most PWC are not able to change their speech 
rate. 2) Higher frequency of disfluencies will occur at 
maximum and even faster rate than at a self-
determined normal and deliberately slow rate. 
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Methods 

Subjects 
Participants of this investigation were individuals 
suspected of cluttering with ages between 18 and 50 
years of both genders (16 females and 4 males). The 
mean age for PWC was 28.95 years (s.d. = 7.15 years). 
PWC were recruited by two speech therapists after 
listening two times the recordings. The diagnostic 
decisions were based on their subjective impressions, 
the speech-language pathology anamnesis and the 
working definition of cluttering (St Louis & Schulte, 
2011). All participants were native Hungarian 
speakers with normal hearing, coming from a similar 
social and cultural background. They did not have any 
co-occurring speech and language disorders, did not 
have a history of stuttering and never received speech 
therapy. All of them considered themselves to be 
clutterers and volunteered for the tasks. 

 
Material 
Participants were asked to describe the steps of 
making scrambled eggs in four different speech rate: 
a) self-determined comfortable (normal) speech rate, 
where the only instruction was to talk freely about the 
scrambled eggs-story; b) deliberately slow speech rate 
(slow); c) self-determined maximum (fast) speech rate, 
where PWC were instructed to speak as fast as they 
can; d) even faster speech rate, which refers to 
maximum values throughout this paper. Participants 
were only told to talk about the scrambled egg-story, 
they were not aware of the specific instructions 
followed by. The method of the four rate conditions 
based on a previous study, in which PWC were asked 
to produce diadochokinetic syllable trains and related 
real words (Bakker et al., 2011). 

 
Procedures 
Speech samples were recorded in a soundproof 
chamber and a quiet environment. Speech samples 
were transcribed using Praat (Boersma & Weenink 
2008). Disfluencies (filled pauses, whole-word repeti-
tions, part-word repetitions, phrase-repetitions, in-
complete phrases, broken words, and revisions) were 
annotated and analyzed. Filler words and prolonga-
tions were not counted in this analysis as they based 
on subjective decisions, and the rate of agreement of 
the speech therapists was not 100% in all cases. 

The following measurements were obtained: the 
ratio of pauses, frequency of occurrence of pauses, 
duration of pauses, speech rate, articulatory rate and 
frequency of occurrence of disfluencies. Frequency 
values show how many disfluencies and pauses 
occurred in 100 syllables. 

All calculations and ratings were carried out twice 
by the author, two weeks apart. The results of the two 

analyses were similar in 100% of the cases. Statistical 
analyses (one-way ANOVA and repeated measures 
ANOVA, Pearson’s correlation) were carried out by 
SPSS 21.0 software in a 95% confidence level. 

  
Results 

Speech rate and articulatory rate 
Figure 1. shows the speech rate and articulatory rate 
in all speech tasks. The lowest values of speech pace 
were found in the task of deliberately slow speech rate. 
The average speech rate was 3.65 syllables/s 
(s.d. = 0.71), the average articulatory rate was 
5.07 syllables/s (s.d. = 0.84). On the other hand, the 
highest values of speech pace were found in the task 
of maximum speech rate, where PWC produced two 
more syllables/s. The average speech rate was 5.71 
(s.d. = 1.09), the average articulatory rate was 7.16 
(s.d. = 1.10). Significant differences were found 
between all tasks except self-determined normal and 
fast speech rates. The results of the statistical analysis 
are shown in Table 1. 

Figure 1. Values of speech rate and articulatory rate in all 
speech tasks 

Characteristics of speech pauses 
Examining the ratio of speech pauses, significant 
differences were found between normal and fast 
(Z = 4.810, p = 0.043), slow and fast (Z = 7.578, 
p = 0.011), slow and maximum speech rate (Z = 7.613, 
p = 0.005). Considering all participants, the average 
ratio of pauses did not show a large variation between 
speech tasks. Although the ratio of pauses increased 
as PWC slowed down their speech rate, a high 
standard deviation (8.09) at maximum speech pace 
indicates large individual characteristics. 

During PWC were accelerating their speech rate, 
the duration of pauses started to decrease, except in 
the task of maximum speech rate, where a large 
standard deviation (0.24 s) was found. In the 
maximum speech rate the average duration of pauses 
(0.43 s) was similar to the values in normal speech rate 
(0.44 s). However, smaller standard deviation was 
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found in normal speech rate (0.08 s) than any other 
speech tasks. There were significant differences only 
between slow and fast (Z = 0.137, p = 0.001), normal 
and fast speech rate (Z = 0.083, p = 0.012). 

Table 1. Results of the statistical analysis of values of speech 
pace 

  slow normal fast maximum 

  Z p Z p Z p Z p 

Sp
ee

ch
 ra

te
 slow - - 0.996 0.002 3.920 0.000 −2.058 0.000

normal 0.996 0.002 - - −2.856 0.004 −1.062 0.001

fast −3.920 0.000 −2.856 0.004 - - −1.923 0.055

maximum −2.058 0.000 −1.062 0.001 −1.923 0.055 - - 

A
rt

ic
ul

at
or

y 
ra

te
 

slow - - 1.212 0.004 −1.549 0.000 −2.094 0.000

normal 1.212 0.004 - - −0.337 1.000 −0.883 0.022

fast −1.549 0.000 −0.337 1.000 - - −0.546 0.005

maximum −2.094 0.000 −0.883 0.022 −0.546 0.005 - - 
 
The frequency of occurrence of pauses was 

analyzed too, values were calculated per 100 syllables. 
The results, as shown in Figure 3., indicate that the 
frequency of speech pauses was influenced by speech 
rate changes as the frequency decreased due to slower 
speech rates. Large individual characteristics were 
found in all speech tasks, especially in the slow (4.31) 
and maximum speech rate (4.41). Further, there were 
significant differences between all speech tasks except 
between normal and fast speech rate (Table 2.). 

 
Frequency of occurrence of disfluencies 
The frequency of disfluencies are highlighted in 
Figure 4. The results show that disfluencies were 
produced the most frequently in the maximum speech 
rate, where the mean frequency of disfluencies was 
5.19 (s.d. = 3.78). More than half of the PWC 
produced fewer disfluencies than the mean frequency 
in the data. However, two PWC, who also used 
interjections and commented on their speech, 
produced more than 10 disfluencies in 100 syllables. 

Table 2. Results of the statistical analysis of frequency of 
pauses. 

 slow normal fast maximum 

 Z p Z p Z p Z p 

slow - - −2.688 0.007 5.083 0.001 −7.123 0.000

normal −2.688 0.007 - - −1.456 0.145 −2.725 0.006

fast 5.083 0.001 −1.456 0.145 - - 2.040 0.006

maximum −7.123 0.000 −2.725 0.006 2.040 0.050 - - 
 
Comparing all speech tasks significant differences 

were found between the maximum and all other types 
of speech rate changing tasks in the frequency of 
occurrence of disfluencies (F = 4,797, p = 0.021). 
Stronger significant difference was found between 
maximum and slow, maximum and fast speech rate 
(Z = 1.654, p = 0.007), than the significant difference 
between maximum and normal speech rate (Z = 1.216, 
p = 0.39). 

Correlation between the frequency of occurrence 
of disfluencies and speech rate changes were analyzed, 
as well. There was a negative correlation in the task of 
normal (r = −0.633, n = 20, p = 0.003) and fast speech 
rate (r = −0.618, n = 20, p = 0.004), which indicates 
that PWC produced less disfluencies when the speech 
rate was accelerated. 

 
Discussion 

This paper analyzed the frequency of disfluencies 
and pauses in cluttered speech in four different speech 
rates. It was hypothesized that PWC are not able to 
change their speech rate (1st hypothesis). However, 
results did not confirm the first hypothesis, as PWC 
were able to change not only their speech rate but their 
articulatory rate in all tasks as well. In conclusion, 
PWC are capable of changing the duration of speech 
sounds. 

As the speech rate increased the ratio and mean 
duration of pauses was decreased except in the 
maximum rate, where a high standard deviation was 
found. It means that the task of maximum rate change 
has different effects on PWC. 

It was assumed that a higher frequency of disfluen-
cies will occur as PWC increase their speech rate (2nd 

 
Figure 2. Mean frequency of occurrence of pauses in 100 
syllables 

Figure 3. Values of speech rate and articulatory rate in all 
speech tasks
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hypothesis). Disfluencies were produced the most 
frequently in the task of maximum speech rate which 
indicates that lack of time influences language plan-
ning difficulties in cluttered speech. Similarly to these 
results, De Oliveira et al. (2013) found higher fre-
quency of disfluencies as speech rate increased. The 
results also confirm the theory of Van Zaalen (2009) 
that PWC are not capable of adequately adjust their 
speech rate to the demands of the speaking situation. 

The second hypothesis was partially correct, as the 
frequency of disfluencies produced in fast speech rate 
were similar to the frequency of disfluencies in normal 
speech rate. We must not disregard that the present 
study had some limitations. One of them can be found 
in the methods since the task of the slow speech rate 
was followed by the task of the fast speech rate. 
Comparing slow and fast speech rate PWC were able 
to change their speech rate, but this rate change 
reached only the values of the normal speech rate. 

Although several earlier studies reported that 
disfluencies occur more in high articulatory rate, the 
present paper provide useful additional evidence for 
future studies. According to the results the task of the 
maximum speech rate affects more the frequency of 
disfluencies than the actual articulatory rate. PWC 
produced more disfluencies when they did not have 
enough time for language planning at maximum rate 
even though they have already described the 
scrambled eggs-story three times before. The analysis 
leads to the conclusion that psychological stress might 
have a strong influence on speech efficiency in 
cluttered speech. 

Nonetheless, a relatively small number of PWC 
participated, the results might provide useful infor-
mation to the diagnosis of cluttering. Additional future 
research directions include comparing the efficiency 
and characteristics of strategies of speech rate chang-
ing tasks of PWC and typical speakers, in addition the 
affects of psychological stress on cluttered speech. 
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