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ABSTRACT

[T Stuttering is a speech disorder that occurs with frequent and abnormal disruptions in speech,
such as sound repetition, sound prolongation, and sound or airflow blockage. Despite the many theo-
ries, the cause of stuttering has not been entirely determined, and various factors have been proposed
for its etiology. According to the vicious circle hypothesis, increased speech disfluency results from hy-
pervigilance to speech. This study aimed to measure the effect of reduced attention on speech through
verbal and non-verbal dual tasks among school children with stuttering. Furthermore, the effect of dual
tasks on the severity of stuttering was investigated among them.

In this cross-sectional study, the participants included 39 children (5 girls, 12.8%)
and (34 boys, 87.2%) aged 8-12 years (10.25+1.35) with developmental stuttering selected via conve-
nience sampling from primary schools in districts four and eight and speech therapy clinics in Tehran,
Iran. Dual tasks were designed using the Visual Basic program. During the study, four speech samples
were recorded for each participant. The second and third samples were designed as a dual task (ad-
dition of verbal or non-verbal tasks), while the first and fourth samples were designed as a single task.
The participant’s severity of stuttering in each sample was calculated based on the number of stuttered
syllables (S5%), and data were analyzed by SPSS 20 software. Given the non-normal distribution of data,
the generalized linear model with the Generalized Estimating Equation (GEE) and Bonferroni test were
used to determine the difference in stuttering severity among speech samples.

[T The GEE results showed that the severity of stuttering was different among the four speech sam-
ples (P=0.015). The lowest and highest mean stuttering severity among the 39 participants pertained to
the non-verbal dual task (14.85) and the single initial task (17.11), respectively. A pairwise comparison of
stuttering severity showed that the mean severity in the final single task was significantly lower than in
the single initial task (P<0.05). However, mean stuttering severity was not significantly different between
verbal and non-verbal tasks (P>0.05).

[@TEIERT The findings showed that stuttering severity reduces when children with stuttering perform

Received: 06 May 2021 ¢ dual tasks. In other words, focusing children’s attention on verbal and non-verbal tasks while talking
Accepted: 13 Oct 2021 reduced their dysfluency.
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Introduction

tuttering is a speech disorder that occurs with

frequent and abnormal disruptions in speech,

such as sound repetition, sound prolongation,

and sound or airflow blockage. Environ-

mental, movement, cognitive, and linguistic
factors play a role in the development of stuttering [1].
Despite these various factors proposed for the etiology of
stuttering, its cause has not yet been entirely determined.
In understanding the etiology of stuttering, we can refer
to cognitive and linguistic theories, such as the covert re-
pair hypothesis (CRH) and the vicious circle hypothesis
(VCH). In the CRH, it is proposed that stuttering based on
the model of speech production and its monitoring [2] is
a phenomenon of Covert Repair. According to this theory,
the cause of disfluency is a defect in phonological coding,
which causes errors during speech planning, and as a re-
sult of repeating these errors, repair occurs, and stuttering
is its side effect [3].

The VCH also is the increase in speech disfluency due to
the hypervigilance to speech, which causes warnings to
be sent during coding errors, and the primary disfluency
is highlighted. When the child becomes aware of his dis-
fluency, it ultimately leads to a vicious cycle that causes
compensation. According to this theory, when a person
with stuttering pays attention to other activities while
speaking, there is a reduction in abnormal disfluency (es-
pecially seizures) [4]. Also, in the hypothesis of disfluency
as a result of explicit attention, dyspraxia is the result of a
defect in execution, and the reason for that is much atten-
tion to speech and high self-awareness; this theory con-
siders an essential distinction in information processing
between explicit and implicit memory. Implicit memory
is more for performing motor skills, and explicit memory
is involved in conscious activities. Implicit memory does
not require working memory (WM), is less prone to con-
fusion, and is, therefore, suitable for good management
of motor skills and acquisition of executive patterns. The
pressure or demand causes one to consciously focus on
internal movements and makes explicit memory to be in-
volved in controlling movements. As a result, confusion
occurs in the automaticity of movements [5].

Also, regarding cognitive aspects, we can mention the
role of WM in the language performance of children
with stuttering. WM is a system that temporarily actively
stores information in mind to perform verbal and non-
verbal tasks and make them available for further process-
ing. According to the Baddeley model, WM consists of
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three primary components. The core of this system is the
central executive, which is responsible for information
coordination and acts as a short-term attention system.
The next component is the phonological loop, which is
related to speech encodings, and phonological informa-
tion is stored in this reservoir for a short time. The third
component is the visuospatial sketchpad, which is dedi-
cated to maintaining and manipulating visuospatial im-
ages [6]. The relationship between WM and stuttering has
been evaluated, and most studies believe that people with
stuttering have deficits in WM [7-16]. Sakhaei et al. found
that children before school age had a weaker performance
in repeating non-words than nonstuttering children of the
same age, which indicates problems in their phonologi-
cal WM [17]. In this regard, it is possible to investigate
cognitive effects on the severity of stuttering using dual
tasks in people with stuttering verbally (phonological),
non-verbally (visuospatial), or using attentional conflict
(central executive). The meaning of dual tasks is that dur-
ing the speech, a second task is presented to the person,
which engages his attention resources, and his attention is
directed to a subject other than his speech so that monitor-
ing of speech is suppressed [5] and the effects of reducing
attention and WN on the severity of stuttering should be
measured. However, there are contradictions to dual tasks
and stuttering. Based on the theories mentioned above,
people with stuttering experience a reduction in their dis-
fluency when they are exposed to distracting stimuli (dual
tasks) [2, 18-22]. For example, in 2020, 26 people with
stuttering and 24 nonstuttering people aged 19-38 years
were investigated for the severity of stuttering when peo-
ple have to remember the target words while reading the
text. The results indicated that the frequency of disfluency
in these people decreased significantly [19].

Also, in a study published in 2019, the role of dual tasks
in stuttering was discussed. In this study, 19 people with
stuttering and 20 nonstuttering people ranging in age from
18 to 35 years were investigated. The participants had to
have 12 one-minute speech samples during one session,
some of these tasks were single, and some were dual (ver-
bal and non-verbal). The results of this study indicated
that when the attention was divided between two phe-
nomena and the participants were simultaneously doing
a task with the computer (the tasks were in the form of
mathematical calculation and following an arrow) that in-
volved their attention, the disfluency reduced. Moreover,
this happened when the demands of the second task dur-
ing the speech were minimal and simple [23]. Also, in an-
other study, 11 people with stuttering and 11 nonstuttering
people with an average age of 26 years were examined
to follow the movement of a dot on the computer screen
during a spontaneous speech in a session that lasted 30 to
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40 minutes. Then, under these conditions, the severity of
their stuttering was examined. The results indicated that
people’s stuttering is reduced in these conditions [18].

However, some studies believe that disfluency increases
under the conditions of dual tasks [24-27]. It is also men-
tioned in the overload theory that stuttering is a problem
in the motor control of speech, and the motor problems
of people with disfluency are that their speech is not au-
tomatic enough. As a result, it is assumed that during dual
tasks, the second task will demand more attention on the
central attention system because the speech of people with
stuttering requires an unusual amount of attention control,
and at the same time, more attention demands are needed
during dual tasks, and the result will be an increase in their
stuttering. Therefore, stuttering is the immediate effect of
saturation of the capacity of the central attention reservoir
[18]. Metten et al. assessed stuttering and dual tasks. In
part of their work, they examined 17 people with stutter-
ing, whose average age was 36 years, in a 90-minute ses-
sion. The participants told a story from the six presented
images and had to simultaneously place the cards on the
table according to the instructions. The findings indicated
that this condition increases the disfluency of people [27].
In a study conducted in 1982, subjects with stuttering
were examined during dual conditions. In this condition,
they should read aloud and perform movement activities
(sitting and standing up); these people showed increased
disfluency [26].

The only study found by researchers in the field of dual
tasks and stuttering in Iran was that conducted by Bah-
rami et al. in 2006. In one session, they investigated the
dependence of speech on attention in children and ado-
lescents with developmental stuttering. In this study, 30
children ranging in age from 8 to 13 years did single (text
reading) and double (text reading with finger tapping)
tasks, and the severity of their stuttering was investigated.
The results indicated that people’s disfluency increases in
dual tasks [28].

According to the mentioned issues and the contra-
dictions obtained from the studies, the question arises
whether performing dual tasks causes a change in stut-
tering severity. Looking at past studies, we can see that
this issue has been of interest to researchers for a long
time (since 1986). In the older studies on dual tasks, WM
and its performance in people with stuttering have been
most discussed, but as the studies become more recent
they have mainly investigated the effects of dual tasks on
the severity of stuttering. Also, in these studies, contra-
dictory results have been obtained due to the various ma-
nipulations that have been done on the tasks. Despite the
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attractiveness of the topic and considering that it is still of
interest to researchers, the current study is one of the few
studies that have been conducted on children in the field
of dual tasks and the proposal of studying in this field in
previous studies has been proposed [5]. Also, both verbal
and non-verbal tasks have been used in this study, and de-
spite numerous international studies in the field of double
tasks, very little has been done in Iran (the researcher only
looked at one similar study example in Iran). While con-
sidering the cultural differences, the environment, and the
different experiences of people with stuttering, localizing
this study is necessary. Finally, considering that the cur-
rent study measured the effect of dual tasks immediately
after presenting the dual tasks individually, we decided to
measure the effects of dual tasks on the severity of stut-
tering. Therefore, this study investigated the effect of dual
tasks on the severity of stuttering in school-age children.

Materials and Methods

This research was a cross-sectional observational study.
Considering the information obtained from Bahrami’s ar-
ticle [28], the standard deviation of the stuttering severity
scores before and during the performance of the skill was
about 3.4 (s=3.4), and considering the potency of 80%
and the confidence level of 95% and reaching a difference
of at least 2 (d=2), the sample size was determined to be
39 people using the following Equation 1:

22,0y *2,S
d2

A sampling of eligible people considering the inclusion
criteria was done from March 2019 to November 2019 by
convenience sampling from primary schools in districts
four and eight and speech therapy clinics in Tehran. The
onset of stuttering before elementary school and not hav-
ing any accompanying disorders (physical, mental, and
psychological) were the inclusion of criteria for the study.
Also, if the child could not perform dual tasks, or the
subject and his parents expressed displeasure to continue
cooperation at each stage of the study, he was excluded.

1.n=

Forty-four children aged 8-12 years with developmen-
tal stuttering (five girls and 39 boys) participated in this
study, of whom 39 children met the inclusion criteria and
remained in the study, and five children were excluded.

At first, the questionnaire on personal information was
completed by parents. Then, a prototype of verbal and
non-verbal tasks was provided to the examinees as a prep-
aration period of 5-10 minutes, and they were allowed to
familiarize themselves with the tasks during this time. The
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children who performed the test sample (verbal and non-
verbal tasks alone) successfully entered the next stage, and
others were excluded from the study. Four speech samples
of one minute were taken from the selected children. In the
first and fourth speech samples, the subject was asked to
speak for one minute about a topic of interest from the list
(speech topics were selected in consultation with people
who were proficient in working with children). In the sec-
ond and third speech samples, the subject had to perform
one of the WM tasks (verbal and non-verbal) randomly
presented within one minute, in addition to talking about
the topic of interest. In the verbal memory program, a
numerical calculation was used. The subject had to add
or subtract three numbers that appeared on the screen at
an interval of 3 seconds and the result was recorded as
a number using the keyboard. In the non-verbal memory
program, orientation was used, in which the subject had to
follow three arrows that were presented at an interval of 3
seconds, and in the end, he determined the position of the
point inside the square that had four houses. The keyboard
recorded the correct answer as a number (1 to 4). On aver-
age, the sampling process of each of the subjects was done
in one session that lasted about 30 to 40 minutes. After col-
lecting the data, the severity of stuttering was obtained and
calculated based on the percentage of stuttered syllables
(SS%) from four speech samples. The data were entered
into SPSS and analyzed using statistical tests. This work
was done using a Sony VGN-CR353 laptop.

The task paradigm used in the designed software was
similar to the tasks used in the article by Eichorn [5]. In
order to check the face validity, the desired program was
given to five speech and language pathologists and ten
children who were in the age range of 8 to 12 years. Spe-
cialists were asked to express their opinion regarding the

Table 1. Distribution of subjects according to age and gender
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appropriateness of the designed program and its compli-
ance with the purpose of the study. Also, the children did
the homework and were asked to comment on the ease of
implementing the program.

The experts determined that the implementation of this
program covers the intended study goals, and their opinions
and suggestions were considered and applied in the final
design of the designed software. Also, the tested children
stated that implementing the program is easily possible.

Also, a speech and language pathologist was asked to
randomly obtain the percentage of stuttered syllables in 15
speech samples selected from the single elementary task to
check inter-rater reliability. Then, using Spearman’s cor-
relation coefficient, the correlation between the severity of
stuttering determined by the two raters was estimated at
0.968 with a significance level of 0.000, which indicated a
very high correlation between the results of the two raters.

Results

In the present study, 39 children with stuttering with an
average age of 10.25 years and a standard deviation of
1.35 were investigated, of whom five cases were girls
(12.8%) and 34 cases (87.2%) were boys. The minimum
and maximum age of the subjects were 8 and 12 years,
respectively. Also, 12-year-old children showed the high-
est frequency (n=12), and 8-year-old children showed
the lowest frequency (n=5). In this model, the effect of
gender and age was first adjusted, but because it was not
significant (P>0.05), it was removed from the model. The
information on the subjects according to age and gender
is shown in Table 1.

No. (%)
Age (y)
Female Male Total
8 0(0) 5(12.8) 5(12.8)
9 1(2.6) 7(17.9) 8(20.5)
10 1(2.6) 5(12.8) 6(15.4)
11 1(2.6) 11(28.2) 12(30.8)
12 2(5.1) 6(15.4) 8(20.5)
Total 5(12.8) 34(87.2) 39(100)
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Table 2. Descriptive indicators of stuttering severity in four speech samples (N=39)

Speech Samples MeaniSD Minimum Maximum
Initial single 17.11+13.0 0 52.72
During the execution of the verbal task 17.0+15.04 0 59.45
During the execution of the spatial task 14.85+£12.89 0 60.86
Final single 15.61+13.34 0 49.18

The mean and standard deviation of the stuttering in-
tensity of the participants in four speech samples was ob-
tained in terms of the SS%, which is shown in Table 2.
The lowest mean of the stuttering intensity in 39 subjects
in all four tasks performed was related to the dual non-
verbal task (14.85). Moreover, the maximum mean inten-
sity of stuttering was related to the primary task (17.11),
the minimum intensity of stuttering recorded in all speech
samples was zero, and the maximum intensity was 60.86.

Using the Shapiro-Wilk test, it was determined that
the variables did not follow the normal distribution.
As a result, due to the non-normality of the data dis-
tribution, using the generalized linear model with the
generalized estimating equations (GEE) method, it was
found that the performed tasks had a significant effect
on the intensity (Table 3).
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Finally, the Bonferroni test was used for pairwise com-
parison of mean intensity and its results showed that the
only different mean values in stuttering intensity that had
a significant difference were related to the initial and final
tasks (P>0.05) (Table 4). In the side-by-side comparison
of other stuttering severity mean values, no significant
difference was observed (P>0.05), although the prob-
ability value was close to the significance level of 0.05 in
some comparisons.

Discussion

The results of this study showed that performing dual
tasks by children with stuttering reduced the severity of
their stuttering. In other words, directing the attention
of the children studied in this study to verbal and non-
verbal tasks while they were speaking led to a reduction

Table 3. The effect of the type of the task on the severity of stuttering

Sources

Test statistics

Degrees of Freedom P

The effect of the task on the severity of stuttering

10.416 3

0.015

Table 4. Pairwise comparison of stuttering severity mean values
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Compared Tasks Mean Difference SE P
Initial and verbal task -1.5790 2.22843 0.479
Initial and spatial task 0.9244 1.38681 0.505

Verbal and spatial task 2.5034 1.39094 0.072
The initial and final task 1.8322a 0.92894 0.049
Final and verbal task 3.4113 1.90337 0.073
Final and spatial task 0.9078 1.18133 0.442
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in their disfluency, and the effects of this decrease in
intensity continued even after the dual tasks in the final
task. In general, the mean of all stuttering intensities ob-
tained (in the second, third, and fourth tasks) was lower
than the initial stuttering intensity. As seen in Table 2, in
the pairwise comparison, the intensity difference in the
final speech sample was significantly less than the initial
sample (P>0.05).

In the first investigation, it was observed that the mean
intensity of stuttering in the dual verbal task was lower
than the mean intensity of stuttering in the speech sample
of the primary task, which is in line with the findings of
Eichorn et al. [5]. In their study, which was held in one
session, a rest time was considered for the participants.
The severity of stuttering decreased during the dual ver-
bal task and the reason for this similarity is that in both
studies, the verbal task had a minor difficulty and the
tasks were automatic. It should be noted that automatic
performances require minimal attention and are not af-
fected by continuous mental activities. When a task is
well practiced, and we have much information about i,
continuous efforts are no longer needed [5]. Also, in this
regard, it is possible to refer to a similar study conducted
by Bosshardt et al. on the effect of dual verbal tasks on
the severity of stuttering. They concluded that the partici-
pants’ disfluency in the dual verbal tasks decreases when
the minimum demands of mental storage and recovery
are applied, but when demands for short-term storage and
recovery increase and the task becomes more complex,
disfluency also increases [20]. In a different study from
the present study, Metten et al. stated that the disfluency
in dual verbal tasks (word classification) increases dur-
ing the implementation of the Camperdown treatment
program. They assumed that during dual tasks, especially
when the second task was language, the neural processing
load of people increases, and the participants have a hard
time focusing on extended speech in the presence of the
second task, and as a result, more disturbances occur in
their speech [27]. It can be concluded that while perform-
ing these dual tasks, people had to focus on learning the
treatment program using obvious attention. As a result, a
double load was imposed on the central executive system
and the phonological loop, which increased disfluency.

In the second comparison, which was between the pri-
mary and dual non-verbal tasks, the intensity of stutter-
ing decreased in the dual task, but this difference was not
significant. In this regard, Eichorn et al. [5] also reached
similar results. The reason for this similarity can be at-
tributed to the reduction of explicit attention on speech as
well as the simplicity and automaticity of the second task.
We can also mention the study by Arends et al., in which
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the severity of stuttering decreased during dual non-ver-
bal tasks. They believed that stuttering comes from the
person’s efforts during the speech, which interferes with
the automaticity of speech, and more demands on the at-
tention system during dual tasks reduce the interference
and, as a result, lead to a reduction in disfluency [18].

In the third comparison of stuttering intensity between
verbal and non-verbal dual tasks, we concluded that the
mean stuttering intensity of the non-verbal dual task was
lower than the mean intensity in the dual verbal task,
which can be attributed to the processing load of the sec-
ond task. We assume that in non-verbal tasks, the process-
ing interference of two tasks is less and causes the central
nervous system to perform two tasks with less pressure,
which is in line with the results obtained by Bosshardt
et al. who pointed out that people with stuttering while
doing competitive tasks that involve similar neurologi-
cal resources, they are more prone to speech dissociation
[29]. These findings are in line with the multi-component
view of WM proposed by Baddelly and Hitch who be-
lieved that exercises that include different neural areas are
often performed without their function interfering [30],
or Leclercq who believed that while doing processes that
require similar neural areas, the results of tasks interfere
with each other [31].

In the fourth comparison, which was made between the
initial and final single tasks, it was observed that the se-
verity of stuttering in the single final speech was less than
in the initial single speech. In other words, it can be said
that the impacts of the previous tasks on the participants
reduced the severity of stuttering. This result means that
the use of dual tasks during this study reduced partici-
pants’ attention to their speech, and this impact remained
even after the removal of the second task, reducing the
conscious effort that interferes with the automaticity of
speech and subsequently, the severity of the disfluency
will also decrease. These findings are in line with the
Vicious Cycle hypothesis and CRH. Unfortunately, the
researchers could not find a similar study, in which the
stuttering intensity was compared in two single samples,
the initial and the final. In short, our study showed that the
involvement of attention and WM during speech would
reduce stuttering, and when the modalities for doing tasks
are not the same, its impacts on reducing disfluency are
more evident. The obtained results also support the CRH.
Therefore, it is expected that WM affects the integrity of
speech monitoring and increases speech errors. As a re-
sult, when the WM is busy with another task, this moni-
toring and stuttering are reduced. Also, according to the
hypothesis of disfluency as a result of explicit attention,
movement improvement is observed during dual tasks
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involving the WM. What was obtained was in line with
the assumption that people relying on implicit memory,
experience easier speech through dual tasks, leading to
reduced disfluency. These results will also confirm the
Vicious Cycle hypothesis; when a person with stuttering
engages in attention-demanding requests while speaking,
we see a reduction in disfluencies.

Finally, it can be mentioned that in studies on dual tasks,
factors, such as the type of task (verbal or non-verbal),
the task’s difficulty level, and whether the second task is
automatic or non-automatic have an impact on the results
of dual studies. For example, in some studies, only verbal
or non-verbal task was used, which may have different
results depending on the nature of the task. Alternatively,
the level of difficulty of tasks affects how people perform
them. For example, by increasing the difficulty level of
the second task, the amount of processing load that the
tasks have on the nervous system increases and produces
different results. Also, the degree of automaticity or non-
automaticity of the tasks influenced the results obtained.
For example, Metten et al. mentioned that stuttering in-
tensity increased when the newly learned pattern was
implemented during dual tasks, which was unusual and
non-automatic for the person. These three factors or other
factors can be mentioned in justifying the contradictory
results. In this regard, it is suggested that factors, such as
difficulty level, type of tasks, and the degree of automa-
ticity of tasks for the participant should be included in the
articles in order to better understand the nature and type
of influence of dual tasks on changes in the severity of
dysfluency. It is also suggested that more studies should
be done on children, considering that most studies have
been conducted in the adult age range.

Conclusion

This study showed that doing verbal or non-verbal tasks
while speaking reduced the disfluency of children partici-
pating. Therefore, it is expected that when we direct the
attention of a person with stuttering from speech to an-
other subject, the severity of his disfluency will decrease.

In this study, all 31 codes of ethics and guidelines for
vulnerable groups were observed, written consent was
obtained from the participants, and full information about
the study process was given to all. The obtained infor-
mation, both personal information and the results of the
tests, were confidential and were only with the senior re-
searcher of this study, and no personal information was al-
lowed to be published in any way. Also, if the participants
at any study stage wish not to continue the cooperation,
they could withdraw from the study. It can be safely noted
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that this study did not have any adverse effects on the par-
ticipants and their treatment process. This study was free,
and the participants were charged no fees. Also, reporting
the study results guarantees the material and intellectual
rights of all persons related to the study.

Ethical Considerations
Compliance with ethical guidelines

This study was approved by the Ethics Committee of the
University of Social Welfare and Rehabilitation Sciences
(Code: 1398.187IR.USWR.REC).

Funding

The article was extracted from the master’s thesis of the
first, Department of Speech Therapy, Faculty of Reha-
bilitation, University of Social Welfare and Rehabilitation
Sciences .

Authors' contributions

Conceptualization and supervision; Akbar Darouie, Fa-
hime Keyhani; Methodology: Akbar Darouie, Samane
Hosseinzade, Fahime Keyhani; Programming: Moham-
mad Keyhani; Investigation: Morteza Farazi, Akbar Da-
rouie; Writing: Fahime Keyhani; Review and Aditing: All
authors.

Conflict of interest
The authors report no conflicts of interest.
Acknowledgments

The authors consider it necessary to thank the officials
of the General Administration and Regions four and eight
of Tehran, Hasheminejad, Ibn Sina, Muslim, Jahantarbit,
Quds, Fakhami, and Soroush schools, the children and
their families participating in this study, the colleagues
who participated in the introduction of the samples, Ms.
Kausar Salemi and other dignitaries who helped in some
way to carry out this study.

Keyhani F, et al. Effect of Dual Task on Severity of Stuttering in Children. RJ. 2022; 23(2):256-271



https://www.uswr.ac.ir
https://www.uswr.ac.ir
https://www.uswr.ac.ir

Y oylods. YY 090 1F+) (yliwsli

95w yio 5345 yd CSd 7 WiY] »alle

‘ SM’ 5},{4’&9
ALY ,.3313 o

Y . Y o\l o Y Lda o ) ) H
S Sooe 0 Todljppue dilows 0 (53118 (050 0] 229yl pSIT 0 e Aot

Ol ey selosa! Cuadls g cisrslys pale olSiils ¢ cicruilys 0aSiiils ¢ Jloys liaS 09 5.
Ol ol ¢ oolozzr] Cdls g belss pole olSails ¢ s slel0g,5.Y
Ol el o) Suos plal apale 0395 ¥

Use your device to scan

RJ.23.2.3346.1
https://doi.org/10.32598/RJ.23.2.3346.1

rdread the artideenine [9IEIILD Keyhani F, Darouie A, Farazi M, Hosseinzadeh S, Keyhani M [Investigation of Dual Task Effect on the Sever-
ity of Stuttering in School-age Children (Persian)]. Archives of Rehabilitation. 2022; 23(2):256-271. https://doi.org/10.32598/

TR

S5 &0ty YP-'-‘ 9938l oo it BT 0 2 3 (gibod 5 )8 Slaadly gty oS Cal () laS D oI EIET
5ot i JoIS gloty oS e 95T saxhe slaes 95w sle b3 &5 S hkio Iy ol 5 5 3 15500088
ar Bl 5 o b 5 U slariz & ol g alar o 48 el 003 e o olidienm sl sl ol
tog 2alS 36 il ddlllne ol 1o Sl s JiS (5, (30,8 4 ol e doat 0 A5 )6 2alj3l copane 452
).:Si: ey dalllas ol 5l Bo pomicnn CaST glls 15068 53 NS il g (DS 0592 ¥ 40 ailF0 LSSl oslasl L] JlaF 4y
g3 934 ye 5095 30 CuST Sy ailF g0 IS

Gy S g Mo (Jlo V1YD (5Sikea ) JLs VY BA 395 ¥R ot i isgos slonaliun salaiio dallla oyl o IFINEPEETY
S SadS g A o F 3hblie ol el 51 o s 18 (6 1S 905 s y g0y 35098 anny (20 )3 AVIT) Y g (0o )0 VTIA) 0 B &S
¥ oadiplonl (awghs (b 0 o plovl Sy Jla5sg 4l 3 eolisusl b ailfgs aulSs > ydo o Gl ()l s e (Silo yo )i
Pl 9 ol ialSS 5 (oS el b (oIS il (o aLSl) ilS 95 oSS & pg0ts g 9 93 i 2 428,58 81 (6145 i
(55%) oS (sl duoyd bl ys (6,15 (sladiges 5 S0 40 o giogesl cuSt ads .ol o) 8 jiie alSS & 04y
EYolao g, b ax8lprans as oo 5l dnodld caubo yué 2395 43 4293 Ly .0 SPSS J58la 5 Y+ dsea 53 Waools g del s 4
b oolizs (5,55 (ladigas 53 ST Sl S5 (el Cr (g i (93] 9 48leand 55050

Ot ytint 9 Ot yieS (P12 VD) 8o iglis (g, LiaS” diges F o ST andh s ()it didlypaans 0,91y ¥ slre oyg03] el [EEEETH
30 09 (VYN bl 0650 iS5 g (VD) (ooMS ué ailS'g0 andSS 4y Jogs o s iy (3903l YA 0 i) s 2 Kilae
(M5 ik IS5 205 6 simn ot s e gl )3 Sk Sl A i iS) a4 Al
(P>[+ ) 5915 o sinn (NS 1 g (L) AilSg0 ST plosl )la yo CuST s (uSlan iglis [y (Gguw 31(P< ]+ ) ool
D9 o0 T CuST S (el carge wiuST (gl 15895 Lawsgs dilSg0 IS sloxl ol Lt Bukiz oyl (slaasly IFTTIEDE
Stals 4 gl oo (> 10 (oIS b g (oIS RIS 43 gy ol 50 dallland e (S0 az s (0,5 Bglana S0 S le 4y
IRV PSPt g

55 65 Al S5 g0 SIS

VFer S s 19 scdly o g 6
VFeo jo VY pdy 2ol
VPe) i Ve sl

@55 51 55

wloy3,l5i8 0 8 ¢ citiseuiles ousSitils o olasa! Cuadlus g sdirlyr pole olSitils (ol o3 1 Sl

+AA V) YTIA- BV cdly

ak.darouie@uswr.ac.ir :aolils,



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1
https://orcid.org/0000-0002-3296-9137
https://orcid.org/0000-0003-0559-148X
https://orcid.org/0000-0003-3733-1738
https://orcid.org/0000-0003-2137-2228
https://orcid.org/0000-0002-2804-5329
mailto:ak.darouie%40uswr.ac.ir?subject=
https://rehabilitationj.uswr.ac.ir/index.php?slc_lang=en&sid=1

plxl ]y oS 8 g S QIS U o o 0 oSS (23 o Jlad
D25 8 s 5 gamr glabilon @l |y gl 5 aes
el gsll 532 ¥ 5 SCiite (6,57 aladl> " oy Joe ulsl
Joine a5 ol 535 0 oSzl s Gl Lo 4t
SoolisS gl i S dile g el Sl Sialos
L baye o5 "ol (2ly e o g sy S (e s
G@L’s}f Odo @‘5 Sledbol 9 W tS)L:-‘S 6Lm5)|3faf
" slad gl amio o pge 53z 00 S o0 )8 55 0l 50
oelais] olad oloy pglal (oS 5 Laio (ol oS o
5 )5 alabl> alaly aie o (oL slagragy [F] el azsly
shls ol o wuiire lelllas yiios g Gl oalds ploil cusd
D] s ls se2g )5 abatl> o Lads 5 5,505 <o
aisls pll ) Ses g olew YoV Jlo jo a5 siagh jo
2 S pcend 3 )Shoe dus e (ool o 5355 A et
QLIS 395 CaST (9 e (U539 4 S 4l 1SS
DV cailar] 2y 65 ababls> o M 3l lis oS
sl o8l o MailEes IS 5l eolaul b e o Ll (]
Wt Ojg0h 4z ((2lg) (N Ojp0t 4z S
(835 oS 2D 4z g 665 0 O g0t 4z 5 (L8 L)
o5k )5 (owyp 1) S ST Dol (g9, p LS S
o090 ST LS e oS cul ) alfes IS
h o arg 5 S 5008 g i oS 0 o) 03
LS O B o9l Sslane (a3 LIS I a8 eg09e
Sad 6 )8 abiitl> g axg mals il (0] sgs g8
i) g ailSes S b oL 1 4o Lol .3a oopminw ol 3l i)
4 S 0a SS slas e wlwl pols 0y SLASLS S
wlalllas 5 0 (g il casd g9, 0 azgi Ol
SlaS e (oyre 0 By uSd oo o345 euld et
RIS 5 5565 oo 5 (155 aISH) (555 ol
Yoy Jlo oS ladlas ;o Jie olp [YYVA Y] ot
e S b ST 500 3,8 T 5 ST (gl s 03 V5
b oldlas gley jo casd Gals s plodl Jlo YA-YA
W3y o0 bl 55 ] Slais )00 SLST e (il (e
o3l el o Slgyb el a5 04y ol 51 S gl ol gy 0
10 e 08 i
O &yl pEe VN Lo 0 oS Lighy ;0 uiore
0,8 19 asdllae ol o al azby st o ailfqe @IS
YOUNA s o0gamme 0 CuSd gy 0,8 Ve g cuST (gl
Wg0i VY il G b yo (BaiS eS80 a0l oy Jlo
g Oy GJIS (pl 5l (B a5 aily )LsS glasds )

7. Baddeley

8. Central executive

9. Phonological loop
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1. Covert Repair Hypothesis (CRH)
2. Vicious Circle Hypothesis (VCH)
3. Explan hypothesis

4, Explicit

5. Implicit

6. Working memory
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