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ABSTRACT

[PTSTSEE The Lidcombe therapeutic program is one of the treatments for stuttering in preschool children
whose effectiveness on improvement in stuttering has been confirmed. Some families have no access to
care centers due to different reasons and as such, they are deprived of treatment. Distant treatment would
be a proper solution for this issue, in which all people can reach their needed treatment without being con-
cerned over their geographical locations. Because some research has been conducted on telepractice for
speech and language disorders in different ways in different countries, regarding the cultural differences
that influence the duration of the Lidcombe program as well as its distant implementation, we investigated
the extent of the stuttering effect in telepractice program on preschool children in Iran.

In this single-subject study, the Lidcombe program was implemented through live
video communication between the therapist in a clinic and the subjects at home for 15 weekly sessions on
five 4-6-year-old children, including three boys and two girls. To investigate the progress of the effect, the
percentage of stuttered syllables, which were recorded by the therapist as well as the 9-score stuttering se-
verity scale, which was recorded by the parents at home, were employed. During the first base line, which
had been considered as three weeks, 21 times the severity rating were recorded, while 3 times the per-
centage of stuttered syllables were recorded. In the treatment phase, which lasted 15 weekly sessions, 105
and 15 times the score of severity and the percentage of stuttered syllables were recorded respectively. In
the second base line, which had been considered as three weeks, 21 and 3 times the score of severity and
the percentage of stuttered syllables were recorded respectively.

[HE To analyze the data of this study, Z-index and diagram plotting were used. The investigation of the
stuttering severity scores and the percentage of stuttered syllables before and after the treatment suggest
diminished severity and percentage of the stuttered syllables in children. After 15 sessions, two subjects
approached the final criteria of the first phase of the Lidcombe program (scores with intensities one and
two); however, they did not achieve the criteria. Other subjects did not achieve the final criteria in the first
phase either, in spite of the diminished severity and percentage of stuttering.

The results obtained from this research suggest the effects of the Lidcombe telepractice pro-
gram on the reduction of stuttering in the subjects. The results of this study showed that after 15 treatment
sessions, the other subjects did not manage to achieve the final criteria of the first phase of this program.
The outcome of this research indicates a positive effect of the Lidcombe telepractice program on the re-
duction of stuttering severity in the subjects. Nevertheless, they did not manage to approach the final
criteria in the first phase of this program after joining 15 sessions.

Based on these results, it can be concluded that the presentation of the Lidcombe telepractice program
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Introduction

tuttering is a speech disorder, in which

the fluency of the individual’s speech is

affected [1]. A person suffering from stut-
tering has special characteristics, including consecutive
repetitions, prolongation of sounds, syllables, or words,
or consecutive pauses, causing the development of dis-
ruption in the flow of speech [2]. The incidence of stut-
tering has been reported to be 1%, where at school and
adult ages, its male-to-female ratio is 3 to 1, while during
preschool ages, it is 1 to 1 [3]. The beginning of stutter-
ing usually occurs between two and four years of age and
after some time, the child is clearly distinguishable from
their other peers. Early intervention and diagnosis of stut-
tering is the best solution, preventing its conversion to
chronic stuttering and a long-term disability as well as its
negative impact on the social and academic activities of
the child in the future [4].

Lidcombe treatment program

Research has shown that rewarding the stutter-free
speeches of preschool children can cause elevated fluency
in speech among these children [5]. Lidcombe treatment
program is a direct treatment for stuttering in children [6],
which has been designed based on rewarding the fluent
speech of children [5]. Lidcombe program is a behavioral
program, in which the operant conditioning method is
used. In this program, parents present variable stimuli to
the child at home, and the therapist during weekly ses-
sions presents guidelines about the type and number of
these feedbacks to the parents. In the Lidcombe program,
first, the therapist trains the parents on how the severity
scoring scale should be used and also investigates the ac-
curacy of the scores of parents throughout the treatment
course. The therapist performs this by scoring parents
and their children to a single sample of speech. Then, the
therapist trains the parents on how to reward the fluent
speeches of the child and give feedback in a respectable
matter to the stutter speeches of the child. These rewards
and feedback are transferred in structured conversations
at the beginning of the treatment and then with a reduc-
tion of stuttering in the child to other daily situations. Ac-
cording to this program, the therapist and parents assess
the child regularly to investigate the progress and make
therapeutic decisions [3]. This program has two phases,
where after reaching the first phase, i.e. when the child
has no or minimum stuttering, the child enters the second
phase of this program. To finalize the first phase, the child
should achieve these criteria in three consecutive weeks:
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A severity rating of zero or one, which has at least four
zero scores within a week and the percentage of syllables
stuttered in clinical sessions should be zero or one. The
second phase aims to preserve the aim of the first phase
for the long-term and stabilize it [7]. Various studies have
been conducted to investigate the effect of the Lidcombe
program, according to which the effect of this program
on mitigating stuttering in children younger than six years
old and schoolchildren (6-10 years of age) has been con-
firmed [8-10].

Therapeutic

Most therapeutic programs require children and parents
to visit care centers for one or several sessions during the
week [7]. However, in some cases, problems may arise,
causing the clients not to be able to participate in this ther-
apeutic program regularly. One of the problems in this re-
gard is the shortage of speech and language pathologists,
especially in small cities and villages [11]. Other prob-
lems include the high cost of transportation, the daily and
professional preoccupations of the parents, and the physi-
cal state of the patient, which can cause leaving the house
and visiting the care centers to become difficult or even
impossible. Therefore, people suffering from these prob-
lems are not able to receive the required care services.

In recent years, communication sciences have advanced
considerably and live communication between very far
distances has also become possible. Today, these live
communications have various uses, one of which is their
applications in health and medical issues. Telemedicine
means offering telehealth services or exchange of infor-
mation about healthcare services. Other terms, includ-
ing telehealth, telepractice, and telecare are also used in
this regard, all of which refer to the exchange of health
information throughout some distant points, leading to
the promotion of the health of individuals [12]. Accord-
ing to the definition by the American Speech, Language,
and Hearing Association, telepractice has been designed
with the aim of utilizing telecommunications technol-
ogy to establish a connection between the therapist and
patient or therapist with the therapist with aim of assess-
ment, treatment, or consultancy [13]. It is also a suitable
model to overcome the problems of not having the access
to care services due to long-distance or shortage of spe-
cialists [14]. Various studies have been performed across
different countries with the aim of investigating the ef-
fect of several types of treatment through telepractice on
stuttering [15, 16]. Furthermore, studies have also been
conducted on other disorders, including speech sound
disorders [17], voice disorders [ 18], swallowing disorders
[19], and aphasia [20].
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Outside Iran, also, some studies have been conducted on
telepractice of communication disorders, including stut-
tering, with the results of the effectiveness of the treat-
ment and satisfaction of the person suffering from stutter-
ing and their parents [16, 21-25]. Among these studies is
the research by Sue O’Brian et al. in Australia, in which
the researchers investigated the extent of the first phase
effect of the Lidcombe program on three children suffer-
ing from stuttering. In the treatment, the therapist held the
sessions on a weekly basis through Internet video com-
munication, and throughout the treatment, no face-to-face
treatment occurred between the therapist and the child or
the parents. After the treatment, the results suggested di-
minished stuttering in the children and satisfaction of the
parents and the therapist about the way the treatment was
offered [24].

In another study done by Valentine in 2014, the cure for
stuttering was presented in three ways. The subjects of
this study were a boy and a girl, both aged 11 years, who
were evaluated by Stuttering Severity Instrument, Fourth
Edition (SSI4), and Communication Attitude Test (CAT)
tests. The evaluation of the SSI4 test was fulfilled before
and after each course of the treatment, for which the mod-
ified stuttering techniques were used. The whole process
was run in three courses of face-to-face treatment, face-
to-face treatment plus telepractice, and telepractice solely.
In the end, the results showed that direct treatment was
the most successful one, which continued in the other two
courses. Therefore, the scholars included that telepractice
is proper and effective in the increase and stabilization of
speech fluency [25].

In a review study on telepractice accomplished by Theo-
dores in 2011, the advantages, scientific evidence, chal-
lenges, and the future of telepractice were analyzed. The
effectiveness of this type of treatment in some disorders,
such as adult neurological disorders, sound disorders,
stutter, language and speech disorders plus swallowing
disorders was reported. The mentioned challenges in this
study are related to professional issues (including the
fact that most therapists believe face-to-face treatment
is the golden standard), the impossibility of a therapist
to provide treatment in other states, and also the neces-
sity of training other therapists for telepractice, teleprac-
tice refunds, clinical outcome, and its efficiency. The last
challenge would be related to the present technology. It
needs to provide a situation, in which the therapist is able
to fulfill the same tasks he does in the face-to-face ses-
sions as well as telepractice ones. At the end of this study,
the writers recommended more studies to be done in the
field of telepractice treatment efficiencies. They stated
that a collection of expected results of the telepractice
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treatment should be added to decide more easily on the
effectiveness of the treatment in establishing the policy
and insurance. Moreover, another issue was to determine
the characteristics of the patient, like physical, behavioral,
and cultural ones, which may affect the telepractice treat-
ment results [26].

In the course of studies conducted in Iranian information
banks, no research was found regarding the presentation
of the speech telepractice services. Regarding the differ-
ences that exist across different cultures on video commu-
nication, and because usage of communication sciences is
developing for distantly performing tasks throughout the
world and establishment of communication between very
far points has become possible; some research should
also be conducted in Iran. Accordingly, this research in-
vestigated the effect of distance delivery of the Lidcombe
telepractice program on stuttering in preschool children.

Materials and Methods
The design of the study

This research is a single-subject study with an A-B
design. It has three phases, including the first baseline,
treatment, and second baseline. The first baseline lasted
three weeks, during which no treatment was done and the
parents recorded the scores of severity using the 9-score
scale developed for the severity in the Lidcombe program
on a daily basis. Then, during a session, which was held
through video communication, they reported the results to
the therapist. The therapist also recorded the percentage of
stuttered syllables in the same session after taking a sam-
ple from the child’s speech. Eventually, in the course of the
first baseline, 3 times the percentage of stuttered syllables
and 21 severity ratings were recorded. In the treatment
phase, the sessions were held on a weekly basis through
video communication, where for each subject, 15 sessions
were held. During the treatment phase, the assessments
were continued, where overall in the baseline, 15 assess-
ments of a percentage of syllables stuttered and 105 sever-
ity ratings were recorded for each subject. In the second
baseline conducted during three weeks, the assessments
were recorded as with the first baseline, i.e., the percentage
of stuttered syllables three times and 21 severity ratings.

Subjects

The studied population was preschool children suffering
from stuttering and the studied samples were chosen by
available sampling from the Kerman and Fars provinces
of Iran. Stuttering in the children was confirmed by two
speech and language pathologists and these subjects had
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the inclusion and exclusion criteria, including the age be-
tween four and six years, the onset of stuttering at least
six months ago, access to the Internet at home, consent
of parents for cooperation, and absence of accompany-
ing disorders, including behavioral, vision, hearing, and
mental disorders.

Subject No. 1

The first subject was a boy five years and three months
old at the first baseline. The onset of stuttering in the sub-
ject was seven months ago and the percentage of syllables
stuttered in this child at the beginning of the baseline was
16% and the severity of stuttering was six. Seven months
after the onset of stuttering, this child had not received
any treatment for his condition.

Subject No. 2

This subject was also a boy at five years and seven
months of age at the baseline. The percentage of syllables
stuttered in this child was 12% and stuttering severity was
four. According to his parents, stuttering began in this
child around one year ago. This child had not received
any treatment for his condition.

Subject No. 3

The third subject was a boy at four years and ten months
of age at the beginning of the first baseline. At baseline,
the percentage of syllables stuttered in this child was 21%
and stuttering severity was six. This child had been suf-
fering from stuttering for a year and had not received any
treatment for his condition.

Subject No. 4

The fourth subject was a girl five years and six months
of age, whose stuttering began one and a half years ago.
The percentage of syllables stuttered in this child at the
beginning of the baseline was 16% and the stuttering se-
verity was seven. This child had not received any treat-
ment for his condition.

Subject No. 5

The fifth subject was a girl of four years and two months
of age. According to her parents, this child had been suf-
fering from stuttering for six months. The percentage of
syllables stuttered in this child at the beginning of the
baseline was 12% and stuttering severity was seven. This
child had not received any treatment for his condition.
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The treatment procedure:

Following sampling, the procedure of the treatment was
explained to the children’s parents in a face-to-face ses-
sion, during which constant form and personal informa-
tion questionnaires were filled by the parents. As in this
study, severity ratings were used for assessment during
the first baseline, in the same face-to-face session, the way
the 9-score scale should be used was trained to the par-
ents. On this scale, a score of zero is stutter-free speech,
while a score of nine is the most intense stutter that has oc-
curred. Before starting the treatment, during the baseline
for three weeks, three assessments regarding the percent-
age of syllables stuttered were recorded by the therapist
through video communication and the score of severity
of stuttering was recorded by the parents on a daily basis.
Three weeks after the baseline, the treatment of children
was initiated through video communication between the
therapist in the clinic and the studied individuals at home
using Skype software.

The utilized treatment was the first phase of the Lid-
combe treatment program and the procedure of sessions
was conducted according to the guidelines of this treat-
ment program, which is available at the site of Sydney
University stuttering Research Center [7]. The only differ-
ence was the implementation of the program was distant,
whereby the duration of interaction between the therapist
and the child decreased, and the major part of the thera-
peutic session was devoted to giving training and consul-
tancy to the parents and the observation of the interaction
between the parents and the child. The therapeutic ses-
sions were held as one session per week for 45-60 minutes
by a speech and language pathologist with three years of
experience in implementing the Lidcombe program.

Overall, during therapeutic sessions, first, the therapist
observed the interaction between parents and the child
for 10-15 minutes. The parents could use any subject or
things, such as a book, LEGO, etc. in which the child was
interested in establishing an interaction. During this inter-
action, the therapist recorded the percentage of syllables
stuttered as well as severity rating using the 9-score scale.
Next, the parents gave the severity ratings of the previous
week to the therapist and the therapist discussed eleva-
tion or reduction of the severity ratings with the parents
to inquire about the reasons for these elevations. Then,
after finding the reason, the therapist asked the parents
how they could solve the problems. Thereafter, the par-
ents demonstrated the manner of giving feedback during
an interaction, and after observation by the therapist, he
corrected the problems in the way parents gave feedback
to the children. By the end of the session, the therapist
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stated a summary of the subjects discussed in the session
and terminated the session. During the first baseline, treat-
ment period, and second baseline, no face-to-face session
was held between the therapist and the parents and chil-
dren, and all the sessions were held through live video
communication.

Assessments for investigating the progress of the treat-
ment were based on the therapeutic protocol of the Lid-
combe program. The percentage of syllables stuttered
was recorded by the therapist each week at the beginning
of the session and the severity of stuttering was recorded
daily by the parents according to the 9-score scale of the
Lidcombe program. By the end of the 15 sessions, the
assessments of the first baseline were performed again,
including three times the percentage of syllables stuttered
and 21 severity ratings during three weeks without offer-
ing treatment.

The data of this research were analyzed and investigated
using Microsoft Office Excel 2017 and SPSS 19. In this
study, in addition to presenting descriptive statistics and
plotting diagrams, Z-index was also used.

Results
The results obtained are stated below for each subject.
Subject 1

The percentage of syllables stuttered for subject No. 1
decreased from 16% in the first baseline to 4% in the sec-
ond baseline. Furthermore, the scores of stuttering severity
decreased from an average of seven in the first baseline
to an average of two in the second baseline. According to
Z-index, changes in the scores of stuttering severity in the
first (Z=0.95<1.64) and second (Z=0.31<1.64) baseline
were not significant; however, these changes were signifi-
cant in the treatment phase (Z=4.68>1.64). The scores of
severity and percentage of syllables stuttered during the 15
treatment sessions had a descending trend. By the end of
the 15 sessions, the children did not achieve the final crite-
ria of the first phase of the Lidcombe program (Figure 1).

Subject No. 2

The percentage of syllables stuttered and severity ratings of
subject No. 2 in the first and second baselines suggest the di-
minished percentage of stuttered syllables from 12% to 1%.
Also, the security of stuttering declined from an average of
five to one. According to Z-index, changes in the stuttering
severity ratings were not significant in the first (Z=-1.3<1.64)
and second (Z=0<1.64) baselines. However, these changes
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were significant in the treatment phase (Z=4.57>1.64). The
second subject approached the final criteria of the first phase,
though he did not achieve them (Figure 2).

Subject No. 3

The percentage of syllables stuttered in this subject de-
creased from 23% in the first baseline to 7% in the second
baseline. Also, the severity ratings diminished from an
average of seven to two. According to Z-index, changes
in the stuttering severity ratings were not significant in the
first (Z=1.3<1.64) and second (Z=-0.4<1.64) baselines.
However, these changes were significant in the treatment
phase (Z=4.8>1.64). This subject did not achieve the final
criteria of the first phase (Figure 3).

Subject No. 4

In this subject, the percentage of syllables stuttered de-
creased from 16% in the first baseline to 8% in the second
baseline. Also, the severity ratings diminished from an
average of seven to three. According to Z-index, changes
in the stuttering severity ratings were not significant in the
first (Z=-0.8<1.64) and second (Z=-4.8<1.64) baselines.
However, these changes were significant in the treatment
phase (Z=2.4>1.64). By the end of the 15 sessions, this
subject did not achieve the final criteria of the first phase.
In the second baseline, we observed increased severity
ratings and percentage of stuttered syllables (Figure 4).

Subject No. 5

The percentage of syllables stuttered in the subject de-
creased from 11% in the first baseline to 2% in the sec-
ond baseline, and severity ratings declined from an aver-
age of six to two. According to Z-index, changes in the
stuttering severity ratings were not significant in the first
(Z=-5.5<1.64) and second (Z=-2/4<1/64) baselines. How-
ever, these changes were significant in the treatment phase
(Z=3.5>1.64). By the end of the 15 sessions, this subject
approached the final criteria of the first phase, though she
did not achieve them (Figure 5).

Discussion

Four subjects (subjects 1, 2, 3, and 5) had a reduction
in the percentage of syllables stuttered as well as severity
ratings and preserved this reduction until the end of the
second baseline. One of the subjects (subject 4) showed
an increased percentage of syllables stuttered and severity
ratings by the end of the second baseline. This is common
in some children throughout Lidcombe treatment and af-
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Figure 1. The percentage of syllables stuttered (SS%) and the average of Severity Ratings (SR) of subject 1 during three weeks of
the first baseline, 15 weeks of intervention, and three weeks of the second baseline.

ter it, where stuttering can diminish again with repetition
of the previous stages of the treatment [27, 28].

In the diagram of scores of stuttering severity and per-
centage of syllables stuttered by the subjects, throughout
the treatments, a dramatic increase was observed in some
weeks. According to the therapist, these elevations were
a result of increased or decreased number of feedbacks,
problems in the manner of giving feedback, exaggeration
in giving feedback, lack of proportion between positive
and negative feedback, disrupting the speech of the child
to give feedback and sensitivity of the child to negative
feedbacks. These issues were solved through the guide-
lines of the therapist. As the environment has a huge im-
pact on stuttering in preschool children [6], these eleva-

SR
ORrNWAUON®O

e Parent's mean SR

tions can also be a result of other environmental changes
and stressing factors in the environment. For example,
in subject 3, some fluctuations can be observed through-
out the treatment phase, where according to the mother,
throughout this duration, some disputes occurred in the
family, where these elevations and reductions in the se-
verity and percentage of stuttering may be due to environ-
mental stress and anxiety. Furthermore, during weeks ten
and 11, subject 5 experienced an increased percentage of
stuttered syllables and severity ratings, during which the
child suffered from a disease and these elevations may be
due to this disease.

oo @ Terapist's %SS
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Figure 2. The percentage of Syllables Stuttered (SS%) and the average of Severity Ratings (SR) of subject 2 during three weeks of
the first baseline, 15 weeks of intervention, and three weeks of the second baseline.
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Figure 3. The percentage of syllables stuttered (SS%) and the average of severity ratings (SR) of subject 3 during three weeks of the

first baseline, 15 weeks of intervention, and three weeks of the second baseline.

In spite of the proven cases observed in the subjects and
approximation of a number of them (subjects 1 and 2) to
the criteria of the first phase of the Lidcombe program,
these subjects were not able to achieve the criteria. In the
therapeutic guideline of the Lidcombe program, the av-
erage number of sessions required to achieve therapeutic
targets of the first phase has been reported to be 16 [7].
However, in this study, during the 15 sessions of treat-
ment, which had been considered here, the subjects were
not able to achieve the final targets of the first phase. These
findings are in line with the findings of research conducted
by O’Brian et al. in Australia, in which implementation
of the Lidcombe program also took longer, in comparison
with in-person treatment [24]. Not achieving the targets of
the first phase of the Lidcombe program could be due to

the fact that this study was the first experience of the thera-
pist in treating the disorder through video communication.

The results of a study conducted in Malaysia regard-
ing usage of the in-person Lidcombe treatment program
on bilingual children suggested that the subjects needed a
longer time to achieve the objectives of the first phase of
the program; in comparison with the duration reported in
other studies. The author stated the reason for prolongation
as training the parents to learn proper manners of giving
feedback and rewards. According to him, this can be due
to cultural differences, as in Malaysian families, reward-
ing behaviors are used less frequently [29]. Kingstone et
al. in England showed that an average of 21 sessions are
required for completion of the first phase of the Lidcombe
program. The reason for the prolongation of the first phase
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Figure 4. The percentage of syllables stuttered (SS%) and the average of severity ratings (SR) of subject 4 during three weeks of the

first baseline, 15 weeks of intervention, and three weeks of the second baseline.
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Figure 5. The percentage of syllables stuttered (SS%) and the average of severity ratings (SR) of Subject 5 during three weeks of

the first baseline, 15 weeks of intervention, and three weeks of the second baseline.

in comparison with other studies, as with the study con-
ducted in Malaysia, was cultural differences. They also
considered the severity of stuttering at the beginning of
the treatment and the age of the child as the determination
of the factors in the duration of the treatment [30].

Conclusion

Finally, the obtained results indicated that after the 15
treatment sessions through live video communication, the
stuttering diminished in the subjects. Based on the results
and the level of improvement developed in the subjects, it
can be stated that Lidcombe telepractice can be a suitable
alternative for direct treatment in those who have no ac-
cess to direct treatment.

Based on our search, this study is the first on teleprac-
tice of stuttering in Iran. The extent of the effect of the
Lidcombe program through video communication and
the sense of satisfaction of the families about this method
indicated that implementation of this program, given the
facilities of Iran, is possible and effective. Also, this type
of treatment was acceptable among families.

To be able to generalize the results of this study to the
whole society, further studies should be conducted with
larger sample size. Moreover, to compare the extent of the
effect of this therapeutic method and in-person treatment,
more studies should also be conducted.

Study limitations

The therapist’s low experience in telepractice was one
of the limitations, which may cause a longer course of
treatment. Furthermore, the difference between families’

cooperation in performing the treatment may influence
the results.
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