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INTRODUCTION
In a previous study, Ellis (2009) reported on an
approach to trial therapy with a 22-year-old female
with severe stuttering who responded to evidence
based treatment procedures presented in an ABA
design. Results for several of the treatment probes
revealed significant reductions in stuttering frequency.
Clinical impressions indicated that this client’s speech
intelligibility was affected by her stuttering as well as
atypical phrasing patterns and that intelligibility and
phrasing varied under different treatment conditions.
The purpose of the present study was to further
examine the effects of these treatments on the
phrasing and intelligibility of this client’s speech.
While many studies have analyzed the phonetic
features of stuttered speech, few have examined
these in relationship to changes in intelligibility of
stuttered speech. Further, few studies have analyzed
how phrasing structure of stuttered speech may be
related to intelligibility of stuttered speech.

METHOD
Speech Stimuli
Stimuli consisted of fifteen 45 sec samples of
monologue speech produced by a 22-year-old
woman with severe stuttering before, during and
after her use of five different therapy techniques to
increase her fluency (i.e., cancellation, prolonged
speech, regulated breathing, self-imposed time
out, and smooth speech).

Table 1. Stuttered words for each 45 sec sample
under each condition
Pretreatment Treatment
Cancellation
Prolonged Speech
Regulated
Breathing
Self-Imposed
Time out
Smooth Speech

Post-treatment

10
12
11

7
1
3

12
2
2

9

7

8

11

3

11

Table 1:
• Number of stuttered words decreased in all
treatment conditions compared to pretreatment
baselines.
• Number of stuttered words returned to close to
pretreatment levels during post treatment
baselines for cancellation, self-imposed time out,
and smooth speech.
• Number of stuttered words remained
approximately the same in post treatment
baselines as they had been during the treatment
conditions for regulated breathing and prolonged
speech. (The client continued using aspects of
the treatment techniques during the post
treatment conditions).

Participants
• Forty-seven undergraduate SLP students.
• All spoke English as their primary language,
• Passed screening tests of speech, language,
and hearing.
• Reported no medical or physical conditions that
could interfere with their participation
Procedures
Participants were randomly assigned to two
groups. Participants in one group (N = 24)
provided word identification (WI) and magnitude
estimation scaling (MES) judgments of intelligibility
for each of the fifteen speech samples.
Participants in the other group (N = 23) judged the
frequency and duration of pauses in each of the
samples.

Figure 1:
• WI intelligibility increased in all treatment
conditions compared to pretreatment baselines.
• These increases were significant (p < .05) for
cancellation, prolonged speech, regulated
breathing and smooth speech but not for selfimposed time out.
• WI intelligibility was also significantly increased
(p < .05) in the treatment phase compared to
post treatment baselines for cancellation and
smooth speech
• Increased WI intelligibility continued during post
treatment for prolonged speech and regulated
breathing.
Figure 2. MES Mean scores by treatment type &
assessment phase

Figure 3:
• Frequency of pausing significantly decreased
(p <.05) during the treatment phase for self-imposed
time out and smooth speech probes.
• Frequency of pausing increased again when the
treatment was removed for smooth speech
probe; however, frequency of pausing did not
return to its pre-treatment level (it was
significantly lower at post-treatment baseline
compared to pretreatment baseline).
• No significant difference in frequency of pausing
between pretreatment and treatment phase for
cancellation, prolonged speech and regulated
breathing.
• No significant differences were found across any
of the phases for regulated breathing.
Figure 4. Mean strength of pausing by treatment type &
assessment phase

Participants judging intelligibility heard each
sample three times and transcribed what they
heard. Then they rated the intelligibility of each
sample. They were free to use any scale of their
choice but were instructed to use a lower number
for more understandable and a higher number for
less understandable speech.
Participants judging the frequency and strength
of pauses were provided transcripts of glosses of
the samples. As they heard each sample replayed
three times, they marked perceptible pauses using
slashes (/) such that one slash indicated a small
pause while more slashes indicated
longer/stronger pauses.

RESULTS
A series of planned comparisons were conducted
for each treatment type (cancellation, prolonged
speech, regulated breathing, self imposed time out
and smooth speech) for each outcome measure.
Specifically comparisons between pretreatment
baselines (A1) and post treatment baselines (A2),
pretreatment baselines (A1) and treatment baselines
(B), and treatment baselines (B) and post treatment
baselines (A2) were examined.
Figure 1. WI mean scores by treatment type &
assessment phase

Figure 2:
• MES judgments of intelligibility indicated
increased
intelligibility in all treatment
conditions compared to pretreatment baselines.
• These increases were significant (p < .05) for
prolonged
speech, regulated breathing, and
smooth speech, but not for cancellation and selfimposed time out.
• MES judgments of intelligibility also indicated
• increased intelligibility (p < .05) for
smooth speech treatment phase
compared to post treatment baselines.
• additional increased intelligibility (p <
.05) from treatment phase to post
treatment phase for prolonged speech
• no significant change from treatment to
post treatment for cancellation,
regulated breathing, and self-imposed
time-out.
Figure 3. Mean frequency of pausing for different
treatment type and assessment phase

Figure 4:
Results were also mixed for strength of pausing.
• Strength of pausing significantly increased (p< .05) for
regulated breathing and self-imposed time-out
• Strength of pausing significantly decreased (p < .05) for
prolonged speech.
• No change in the strength of pausing was observed for
cancellation and smooth speech probes.

Using mean scores for each stimulus, two multiple
regressions were conducted (1) to predict WI from
Frequency and Strength of Pausing and (2) to predict MES
from Frequency and Strength of Pausing.
• Frequency of pausing was a significant predictor of
MES intelligibility (p < .05), although strength of
pausing was not.
• Results indicated none of the pausing variables
predicted WI intelligibility.

DISCUSSION
• Four of the five treatment techniques used to improve fluency also led
to significant improvements in speech intelligibility for an individual with
severe stuttering and reduced intelligibility.
• Frequency of pauses was a strong predictor of MES intelligibility such
that as number of pauses increased, intelligibility decreased.
Interestingly, this was not the case with WI intelligibility.
•This study suggests the potential value of including measures of speech
intelligibility in studies of the effects of treatments, especially in the case
of individuals with severe stuttering.
•This study also further supports the value of including both WI and MES
measures to examine intelligibility of speech.
•Further study is needed to better understand the impact of pauses on
listeners’ judgments related to stuttered and treated speech of persons
who stutter.
•Studies comparing acoustic measures of pauses and listeners’
perceptions of pauses may provide particularly valuable insights in this
regard.

