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Effects of Disfluency Monitoring Conditions in Adults Who Stutter
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Purpose : Monitoring is an essential factor in improving the accuracy of spoken language
output. Monitoring disfluency can be done by others or by oneself. The purpose of this
study was to investigate whether there is a difference in the frequency of disfluency
according to the monitoring conditions mentioned.

Methods: The subjects of this study were 21 stuttering adults who speak under neutral
(non-monitoring), self-monitoring, and second-party monitoring conditions. The differences
were compared by measuring the syllable rate and speech rate as normal disfluency (ND),
abnormal disfluency (AD), and total disfluency (TD). This study verified whether there was
a correlation between frequency or speech rate under non-monitoring conditions and
other monitoring conditions.

Results: In the self-monitoring condition, the disfluency decreased overall, but was not
statistically significant. ND and TD were found to decrease in self-monitoring conditions.
Second, in the second-party monitoring condition, disfluency decreased, while TD
decreased statistically. It was found that ND, TD, and speech rate decreased in the other
monitoring conditions. Third, AD was statistically significantly more decreased in
second-party monitoring conditions than in self-monitoring conditions. Fourth, there was
a significant negative correlation between the change in TD and speech rate in the
second-party monitoring condition.

Discussion: In the stuttering monitoring condition, disfluency was decreased, but it was
difficult to find the same tendency in the whole stuttering group. Since the effect of oral
monitoring may vary from subject to subject, it can be used as a basis for establishing an
appropriate intervention method for the subject according to the subject's monitoring
response characteristics.
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| . Introduction

Persons who stutter speak very fluently in some
situations, and in some situations, their stuttering becomes
very severe. In general, stuttering tends to increase when
in situations where

1995).

stuttering tends to decrease when a person speaks slowly

communication pressure is felt or

stuttering is expected (Bloodstein, Conversely,
or softly, speaks with others simultaneously, speaks to the
beat, or speaks while whispering. Furthermore, stuttering
may increase or decrease depending on the contingent
stimulation given after the stuttering event. There are

reinforcement factors that increase stuttering, and there
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are punishment factors that reduce stuttering. Stuttering

treatments are sometimes performed using stuttering
reduction upon presenting a contingent stimulus.

When punishments such as loud noise, electric shock,
blame, time-out, and response cost were presented as
stuttering consequences, stuttering was reduced. Stuttering
decreased even when verbal punishment, such as verbal
“stop,” was provided whenever stuttering appeared. It was
found that stuttering was reduced even when a neutral or
compensatory stimulus was presented instead of a
stuttering punishment (Cooper & Cooper, 1993; Prins &
Hubbard, 1988).

In addition

to feedback from others concerning

stuttering,  stuttering decreased even when the people
who stutter (PWS) were asked to count, record, or use
the time-out by themselves whenever they stuttered

(James, 1981, 1983). Prins and Hubbard (1988) reported
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that the stuttering decreased significantly at the time-out,
and that this reduction was transferred to an unmediated
speech situation, and that the effect persisted.

As a preliminary study on self-monitoring conditions,
La Croix (1973) made the stutterer count with his fingers
whenever he stuttered, Mowrer (1978) gave himself the
colloquial punishment of ‘stop" whenever he stuttered,
Hanson (1978) and James (1981b) recorded stuttering by
themselves, and Martin and Haroldson (1982) and James
(1983) reported that stuttering was reduced when a
time-out was carried out by themselves. James (1981b)
reported that 25 subjects experienced reduced levels of
disfluency when self-monitoring, whereas eight subjects
showed an increase in disfluency. It appears, then, that
stuttering may represent a special case and that caution
must be exercised when generalizing about the effects of
self-monitoring of stuttering.

More studies have been conducted on the reduction of
disfluency due to second-party monitoring, and these
were the types of studies on response contingent stimuli
or response contingent time-out (Bloodstein, 1995;
Ingham, 1984; Onslow et al., 1997; Prins & Hubbard,
1988). These showed that

significantly reduced or eliminated by presenting a

studies stuttering was
contingent stimulus for stuttering. However, James (1981a)
suggested that the responsiveness to time-out varies from
person to person. In particular, time-out was said to
have little effect on severe stuttering. Therefore, James et
al. (1989) divided the group with a high response to
time-out due to stuttering and inadequate response
among PWS. It was concluded that it was not universally
useful for all PWS. In addition, a minority of adults and
adolescents who stutter showed a less or inconsistent
reduction in stuttering under response consequence
(Ingham, 1984; Onslow et al., 1997; Onslow et al., 2001).

The effect of the contingent stimuli given to a
stuttering event was to be explained through operational
conditioning. However, it is challenging to explain the
stuttering reduction in the aversive stimulus and the
‘neutral’ or ‘compensatory stimulus. Other researchers
have tried to explain this phenomenon through the
speaker's awareness. There have been many studies on
the effect of self-awareness in verbal learning. It was
explained that when monitoring for disfluency is
performed, awareness is increased, and, as a result, the
verbal output is improved.

There is monitoring by others, which is performed by
stimuli, and there is also

others’  contingent

self-monitoring that monitors one's own disfluency.

22

Another explanation is that when the consequence is
presented, it is attributed to the change in the speech
production (Ingham, 1990; Martin & Ingham, 1973;
Onslow, 1992). Martin and Ingham (1973) also suggested
that specific speech  production changes would
accompany the effect of response-consequence to
stuttering. In other words, during the timeout, the
speaker uses some unusual spoken patterns and, as a
result, stuttering is reduced. In the case of one PWS
speaking under the time-out condition, it was confirmed
that the speech rate and sentence length were slightly
reduced. In a study by Onslow et al. (1997), the vowel
duration variability during a child's time-out was reduced.

The following research questions were set up to
determine the effect of the monitoring conditions for a
speech on the disfluency of PWS.

First, are there any differences in the frequency of
disfluency and speech rate under self-monitoring?

Second, are there any differences in the frequency of
disfluency and speech rate under second-party
monitoring?

Third, are there any differences in the frequency of
disfluency and speech rate according to the group’s
monitoring conditions based on the severity of stuttering?

Fourth, is there a correlation between the change in
the frequency of disfluency and the change in the speech

rate under the monitoring conditions?

[I. Methods

1. Subjects

This study was conducted on 21 adults who stutter in
Seoul/Gyeonggi, Busan/Gyeongnam, and Daegu/Gyeongbuk.
The mean age and gender distribution of the subjects are
presented in Table 1. Re-analysis was conducted using
the research data of Kim (2008).

Table 1. Characteristics of the research subject

Category 1 (%) A}A?;D)
Gender Male 17 (80.95) 3141 8.12)
Female 4 (19.05) 28.75 (4.11)
Severity of Mild 5 (23.81) _
stuttering Moderate 9 (4286) -
Severe 7 (33.33) B
Total 21 (100) 30.90 (7.51)

Subjects were adults who began stuttering in childhood

and were selected as those diagnosed with mild to severe



stuttering through the Paradise-Fluency Assessment (P-FA,
Shim et al., 2004). As a result of the Frankfurt Attention
Inventory (FAIR, Oh, 2002), those with integrated attention
less than a Stenaine score of 2 or less (percentile score of

11 percentile or less) were excluded from the study.

2. Research Procedures

1) Topic selection

To select the speaking topic to be used in the baseline
speaking and experimental conditions, 20 speaking topics
prepared are presented. In addition to the 20 suggested
topics, subjects were allowed to add the topic they
wanted. They were likewise asked to rate the difficulty of
content composition and familiarity on the subject using
a 5-point scale for each subject. Based on the subject's
evaluation results, six topics, each with easy difficulty

and high familiarity, were selected.

2) Baseline setting (non-monitoring condition)

The baseline setting is a procedure to determine the
criteria for comparison with each experimental condition
in this study. Each subject was asked to speak for at least
2 minutes on the selected speech topic. A timer set to 2
minutes was placed where the subject could see it. If the
subject's speech ended before 2 minutes, the researcher
pointed to the timer and urged him to speak more. All
speeches of the subject were recorded. This baseline

procedure was conducted twice.

3) Monitoring experiment procedure
Under the monitoring conditions, the experiment was
carried out under the self-monitoring condition once and

the other person monitoring condition once, respectively.

(1) Self-monitoring condition

Using a computer, run the stutter monitoring-visual
feedback program. When a subject press the space bar,
the screen turns red for 0.1 seconds and then disappears.
Moreover, the number in the middle of the screen is
counted. In this way, subjects were instructed to speak
while monitoring stuttering. All samples of the subjects'
speech were recorded, and a simple questionnaire was
conducted after speaking to see if there were any

difficulties compared to the baseline.

(2) Second-party monitoring condition

The same program as the self-monitoring condition

Effects of Disfluency Monitoring Conditions in
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was applied in the second-party monitoring conditions.
When subjects stuttered, the researcher clicked the
wireless mouse. A red color appears and disappears on
the subject's computer screen, and a number is counted.
Subjects spoke alone under the condition that the
researcher monitored the stuttering and gave visual
feedback. While speaking, simple questions after speaking
were asked and recorded.

3. Analysis

1) Speech disfluency analysis

A sample of the subject's speech sample (two in the
baseline and two in the monitoring speech, or all four
speech samples) were played to dictate the PWS's
utterances, and normal and abnormal disfluency were
analyzed.

The number of normal disfluency syllables per 100
syllables was calculated. The classification of normal
disfluency (ND) followed the Paradise Fluency Assessment
criteria (Sim et al, 2004). The number of abnormal
disfluency (AD) syllables per 100 syllables was calculated
(Sim et al., 2004). Meanwhile, the total disfluency (TD)
rate is the sum of the number of syllables with normal

and abnormal disfluency per 100 syllables.

2) Statistics processing

A paired rtest was performed to determine whether
there is a difference among ND, AD, TD and speech rate
in non-monitoring, self-monitoring, and second-party
monitoring conditions. - Correlation analysis was conducted
to ascertain whether there is any relationship between the
baseline level and the amount of change caused by
self-monitoring and second-party monitoring.

Furthermore, a paired rtest was conducted to establish
whether there is a difference in the amount of change in
self-monitoring and second-party monitoring, while a
correlation analysis was performed to find out whether
there is a relationship between the change in disfluency

and the change in speech rate.

4, Reliability

To determine the reliability between testers, the
reliability of the analysis of stuttering and speech rate
between one person with a certificate of the first class of
speech therapist and the present researcher was obtained.

Each speech sample corresponding to 10% of the total
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speech data was analyzed. In terms of inter-tester
reliability, the frequency of normal disfluency was 96%, the
frequency of abnormal disfluency was 94%, and the

number of syllables spoken was 97%.

lll. Results

1. Changes in Disfluency in Self-Monitoring

Conditions

The incidence of disfluency in PWSs under self-monitoring
condition was compared with the frequency of disfluency in
the conditions without monitoring. In the non-monitoring
and self-monitoring conditions, the mean and standard
deviations of ND, AD, TD, and speech rate, as well as the
results of the #test were presented (Table 2). The mean
frequency of ND, AD, TD, and speech rate decreased under
statistically

self-monitoring  conditions, but was not

significant.

Table 2. The paired #-test between non-monitoring and
self-monitoring conditions

Non-monitoring Self-monitoring t
ND 3.40 ( 2.00) 3.05 ( 1.74) 727
AD 3.68 (2.87) 3.00 (2.72) 1.918
TD 6.83 (3.81) 5.85 (13.49) 1.400
Speech rate  204.07 (46.23) 202.19 (47.64) .249

Note. The values means M (SD). ND=normal disfluency;
AD=abnormal disfluency; TD=total disfluency.

As a result of the correlation analysis between the
disfluency frequency and speech rate in the non-monitoring
condition and the amount of change in the self-monitoring
of ND and TD in the

non-monitoring condition, and the amount of change of ND

condition, the frequency
and TD in the self-monitoring condition were statistically
significant negative correlation. In other words, the higher
the frequency of ND and TD was in the non-monitoring
condition, the lower the frequency was in the self-monitoring
condition. The higher the AD frequency was in the
non-monitoring condition, the higher the frequency was in
the self-monitoring condition, but it was not statistically
significant. In the case of speech rate, the faster the speech
rate under the non-monitoring condition, the slower the
speech rate under the self-monitoring condition, but it was
not statistically significant (Table 3, Figure 1).
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Table 3. Correlation between the value under non-monitoring
conditions and the amount of change under self-monitoring
conditions

Amount of change in the self-monitoring

Correlation condition

analysis ND AD ™ Sizf;:h

ﬁif-lmfn-mr-n -675" 0143  -518  -0.333
OMIOHRE (o) (537 (.016)  (.140)

condition

Note. The values are Pearson correlation coefficient r (p).
ND=normal disfluency; AD=abnormal disfluency; TD=total
disfluency.

P05, “pC.01

2. Changes in Disfluency in Second—Party Monitoring
Conditions

disfluency in PWSs

second-party monitoring conditions was compared with

The incidence of under
the frequency of disfluency in the conditions without
monitoring. In the non-monitoring and second-party
monitoring conditions, the mean and standard deviations
of ND, AD, TD, and speech rate, as well as the results of
the rtest, were presented (Table 4). The mean frequency
of ND, AD, and TD decreased under second-party
monitoring conditions: on the other hand, the speech
rate increased. Among them, only the frequency of TD
decreased statistically significantly in the second-party

monitoring condition.

Table 4. The paired t-test between nonf-monitoring and
second—party monitoring conditions

Second-party

Non-monitoring o t
monitoring
ND 3.40 ( 2.00) 2.98 ( 1.75) 1.146
AD 3.68 ( 2.87) 2.90 ( 2.43) 1.631
D 6.83 (3.81) 5.50 ( 2.61) 2.194

204.07 (46.23) 213.57 (40.30) -1.134
Note. ND=normal disfluency; AD=abnormal disfluency; TD=total

disfluency.
“p<.05

Speech rate

As a result of the correlation analysis between the

disfluency  frequency and speech rate in the
non-monitoring condition and the amount of change in
the self-monitoring condition, the frequency of ND and
TD in the non-monitoring condition and the amount of
change of ND and TD in the second-party monitoring
condition were statistically significant negative correlation.
In other words, the higher the frequency of ND and TD
was in the non-monitoring condition, the lower the
frequency was in the second-party monitoring condition.

The higher the AD frequency was in the non-monitoring
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Note. ND=normal disfluency; AD=abnormal disfluency:
TD=total disfluency.

Figure 1. The amount of change in self-monitoring condition
according to the value in the non-monitoring condition

higher the

second-party monitoring condition, but, it was not

condition, the frequency was in the
statistically significant. In the case of speech rate, the

faster the speech rate under the non-monitoring
condition, the slower the speech rate under the
self-monitoring condition, but it was not statistically

significant (Table 5, Figure 2).
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Table 5. Correlation between the value under non-monitoring
conditions and the amount of change under second-party
monitoring conditions

Amount of change

Correlation in the second-party monitoring condition
analysis Speech
ND AD TD rate
i‘;zlflm‘fmtom 563" 0143 -729°  -5607
o £ (o009 (.57 (.00 (.009
condition

Note. The values are Pearson correlation coefficient r (p).
ND=normal disfluency; AD=abnormal disfluency; TD=total
disfluency.

“pC01

Table 6. Comparison of changes in monitoring conditions

Monitoring conditions 2 M (SD) t
Self-monitoring -0.36 2.26

ND secoTld—Party 21 042 168 0.172
monitoring
Self-monitoring 0.30 1.17

AD secopd—party 21 078 219 2.109
monitoring
Self-monitoring -0.98 3.21

TD secoTld-.party 21 133 278 0.635
monitoring
Self-monitoring -1.88 34.65

Speech - cond-part 21 -1.545

rate secondrparty 9.50 38.38 '
monitoring

Note. ND=normal disfluency; AD=abnormal disfluency; TD=total

disfluency.

“p{.05

Table 7. Correlation between the amount of change of ND, AD, TD,
and speech rate under self-monitoring and second-party
monitoring conditions

Amount of change
in the self-monitoring condition
ND AD TD
-.292 .037 -.383
(2000  (.873)  (.087

(1) Self-monitoring condition

Amount of change in speech rate

Amount of change

(2) second-party monitoring in the second-party monitoring

condition condition
ND AD TD
-.205 -.006 -.441

Amount of change in speech rate

(.373) (.979) (.045)
Note. The values are Pearson correlation coefficient r (p).
ND=normal  disfluency; = AD=abnormal disfluency;
disfluency.

"n.05

TD=total

3. Comparison of Changes in Monitoring Conditions
According to Severity of Stuttering

When comparing the amount of change in the
self-monitoring condition and the amount of change in
the second-party monitoring, there was a statistically
significant difference in abnormal disfluency. In the

self-monitoring condition, abnormal disfluency increased
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(1) ND changes under second-party monitoring
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Figure 2. The amount of change in second-party monitoring
condition according to the value in non-monitoring condition

by an average of .30 compared to the non-monitoring

condition, while the average in the second-party

monitoring condition decreased by —.79.
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4. Correlation Between Change in Disfluency
Frequency and Speech Rate by Monitoring
Conditions

Table 7 shows the results of analyzing the correlation
between the change in the frequency of disfluency and
the change in speech rate under the self-monitoring and
second-party monitoring conditions. There was no
correlation between the change in disfluency and the
change in speech rate in the self-monitoring condition,
and there was a statistically significant negative
correlation between the change in TD and the change in
speech rate in second-party monitoring condition. In the
second-party monitoring condition, the decrease in TD
was significantly correlated with the increase in speech

rate.

IV. Discussion

This study attempted to find out how disfluency
Under the

self-monitoring condition, ND, AD, TD, and speech rate

changes under monitoring conditions.
all decreased, but were not statistically significant. This is
consistent with the results in previous studies in which
the change of disfluency was inconsistent concerning
self-monitoring conditions. Depending on the person who
stuttered, some people had good responsiveness to
self-monitoring, while others did not respond, or the
stuttering worsened (Goldiamond, 1965; La Croix, 1973).
This study also analyzed the correlation between the
frequency of disfluency at baseline level (non-monitoring
condition) and the amount of change in self-monitoring
condition to explain this individual difference. Except for
AD, ND, TD, and speech rate changes, all showed a
negative correlation. Among them, ND and TD showed a
statistically significant correlation. In other words, the ND
and TD were found to be more responsive to
self-monitoring as the disfluency was severe at the
baseline level. On the other hand, AD was found to
coexist in self-monitoring conditions with more severe AD
and those with weakening fluency. It can be seen as
consistent ~ with  the individual differences in
responsiveness to self-monitoring in previous studies
(James, 1981b).

Second, ND, AD, and TD all decreased under the

second-party monitoring condition, and, in particular, AD



decreased  statistically  significantly. This result is
consistent with previous studies showing that disfluency
decreases in the subsequent stimulus of monitoring
others. Speech rate increased, which can be explained in
association with a decrease in ND, AD, and TD.
Depending on the level of disfluency at the baseline
status (non-monitoring condition), the responsiveness to
second-party monitoring conditions was also significantly
negatively correlated with the self-monitoring conditions.
On the other hand, AD was not statistically significant,
but when looking at the visually presented graph, it was
found that the greater the disfluency, the greater the
extent of the decrease (James, 1981).

Third, there was a statistically significant difference in
the amount of change in AD, whether there was a
difference in the change in disfluency and speech rate in
the  self-monitoring  condition and  second-party
monitoring condition. In the self-monitoring condition,
the disfluency increased on average, but it decreased
under the second-party monitoring condition. In addition
to the monitoring effect, in self-monitoring conditions, an
exercise process of pressing a button by monitoring one's
disfluency is added, resulting in high reaction complexity.
On the other hand, in the second-party monitoring
condition, it can be inferred that the inflexibility is
improved by paying more attention to spoken language
according to others' feedback. However, there is a
tendency among these groups to respond otherwise, but
because individual differences in responsiveness to
self-monitoring conditions and second-party monitoring
conditions are enormous, care should be taken to
generalize the monitoring effect suggested in previous
studies.

Fourth, a correlation analysis between disfluency and
changes in speech rate was conducted to determine
whether improved disfluency under self-monitoring
conditions and second-party monitoring conditions is
related to simplifying spoken language (e.g., a decrease in
speech rate). As a result, no correlation was found in the
self-monitoring condition, and there was a significant
negative correlation between the TD and the speech rate
change in the second-party monitoring condition. Even
under such condition, it is difficult to explain the change
in normal disfluency or stuttering related to the change
in speech rate. Among the effects of consequent stimuli
claimed by researchers in previous studies, it is difficult
to see that stuttering is improved by simplifying spoken
language output.

Based on this study's results, it was confirmed that the

Effects of Disfluency Monitoring Conditions in
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effects of self-monitoring or second-party monitoring on
stuttering did not appear consistently in all stuttering
adults. Follow-up studies are needed to determine why
stuttering and disfluency are more severe under
monitoring conditions. Moreover, in the intervention of
adult stuttering, monitoring can be selectively used to
treat stuttering by dividing the cases with and without

responses to the monitoring conditions.
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