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ABSTRACT
Purpose: The aim of this study was to evaluate the effect of tele-speech therapy on the recovery of
patients with a stutter.
Methods: This research was an interventional study conducted on the patients visiting two rehabilitation
centres. In this study, patients with a stutter participated in the tele-speech therapy sessions via Skype.
Stuttering Severity Instrument-Fourth Edition was used to determine the severity of stutter before and
after the intervention.
Results: The results showed a significant difference in the mean scores of stuttering severity before and
after tele-speech therapy (p¼ 0.001). Our findings showed a mean reduction of 13.8% in stuttering scores.
More than half of the patients (56.6%) reported a “high” and “very high” satisfaction with this treat-
ment method.
Conclusions: Tele-speech therapy is an effective way for the treatment of stuttering patients irrespective
of their age, gender, and educational background. This method can improve patient’s speech and
reduce stuttering.

� IMPLICATIONS FOR REHABILITATION
� Tele-rehabilitation is an effective way to treat stuttering.
� Tele-speech therapy can be implemented for any group of stuttering patients.
� Participants were satisfied with the tele-rehabilitation intervention.
� Tele-speech therapy accelerates the treatment process.
� Tele-speech therapy eliminates patient travels to speech therapies.
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Introduction

Today, telemedicine is profoundly used as a means for the remote
interaction of patients with healthcare providers with the goal of
providing better access to the providers, reducing medical costs,
preventing unnecessary patients referrals to healthcare centres,
reducing waiting time for appointments and improving patient
care [1]. One of the important telemedicine subspecialties is tele-
rehabilitation, which provides services to disabled patients by uti-
lising telecommunication technologies; and minimises distance,
time and cost barriers for delivery of care [2].

Early treatment of speech and language disorders increases
the chance of improving communication skills in patients.
According to the Scientific Secretary of the 12th Conference of
Speech Therapy, 5–6% of the Iranian population suffer from
speech disorders, among which stutter with 0.7 prevalence is a
common disorder [3]. Access to appropriate treatment is not pro-
vided to all these patients due to unavailability and lack of pro-
viders such as speech-language pathologists in some regions, the
high cost of transferring patients, patients travel fatigue, and long
rehabilitation process [4]. Tele-speech therapy can be an effective
alternative when a speech therapist is not available [5]. In Iran,
different languages with different dialects and accents are spoken.
In the field of speech therapy, in order to provide optimal service,

the full conformity of the language and accent of therapist and
patient is essential. For example, an Azeri-language patient needs
a therapist who speaks the same language but this therapist may
not be available in the patient’s region [6]. The use of technology
as a facilitator provides the possibility of communication with a
speech therapist [7] and offers fair access to this type of service
for all patients [4]. Although access to the technology in Iran is
not comparable to most of the countries across the globe, a pre-
vious study in Iran showed that the applied infrastructure for the
treatment of stutter is appropriate [8]. In this study, the partici-
pants sometimes experienced a delay in displaying videos due to
a low Internet connection, however, repeated use of the infra-
structure during the treatment led to more satisfaction [8].

Video conferencing is a good and suitable tool for providing
auditory, verbal and visual interaction between the provider and
the person who requires speech therapy [9]. Studies in this area
have pointed to the impact of utilising this technology on the
recovery of patients with a speech disorder, among which
Palsbo’s study [10] showed that functional communication of
patients via videoconferencing is equal to their face-to-face
encounter. Brennan [11] in a study confirmed the effectiveness of
using videoconferencing by speech-language pathologists (SLP)
for the treatment of speech disorders in people with brain injury.
Mashima et al. study [12] showed that there were no difference in
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the treatment outcomes between the group receiving in-person
treatment and the group receiving the treatment through video-
conferencing, and the participants in both groups showed
improvement in all outcomes. In Sicotte’s study [13], the treat-
ment of stuttering children and adolescents through tele-speech
therapy were successful so that their stuttering severity decreased
from 13–36% before the treatment to 2–26% after the treatment,
and participants were satisfied with this method of the treatment.
These studies provided strong evidence for the effectiveness of
telemedicine and the usefulness of tele-speech therapy. Despite
the efficacy and cost-effectiveness of telemedicine methods, to
our knowledge, no study has used the Stuttering Severity
Instrument tool for the standard evaluation of stuttering to deter-
mine the effect of tele-therapy. The aim of this study was to
evaluate the recovery rate of patients with stutter using tele-
speech therapy interventions.

Methods

This interventional and descriptive-analytic study evaluated the
recovery rate in adults with stutter using tele-speech therapy
interventions. This study was conducted in 2017 and confirmed
by the Research Ethics Committee of Kerman University of
Medical Sciences (IRQ.Kmu.REC. 1396 1085).

The study population consisted of patients admitted to two
rehabilitation centres affiliated with Jahrom Social Welfare Bureau.
Jahrom is a city located in South of Iran with a population of
141,634 people. No sampling method was used and all 30
patients admitted over a 3-month period were invited for tele-
speech therapy via Skype. Patients older than 14 years who
announced their consent to participate in the study were
included. Exclusion criteria composed of being younger than
14 years, a stuttering frequency less than 2% of syllables stuttered,
lack of consent to participate in the study, having a major illness
or accompanying disorders that necessitate patient referral, and
previous treatment of speech-restructuring over the past
6months. At the time of the study, all participants had been suf-
fering from developmental stuttering from childhood, of whom
29 participants had the history of stuttering therapy.

At first, the consent forms were completed by the participants.
Subsequently, a speech-language pathologist determined the
severity of stuttering for each participant using Stuttering Severity
Instrument-Fourth Edition (SSI-4) [14]. The severity of stuttering is
one of the most common criteria that can be used in clinical and
research activities to study the effects of speech therapy methods
on stuttering and to judge the progression of recovery from stut-
tering. The reliability of the Persian version of this instrument was
confirmed in a study by Tahmasebi et al. [15]. SSI-4 assesses the
stuttering severity in four areas of speech behaviour: frequency,
duration, physical concomitants, and naturalness. The frequency is
the percentage of syllables stuttered (%SS) and is scored on a
scale of 2–18. The duration is the average length of three longest
stuttering events, which is scored on a scale of 4–17. In order to
measure physical concomitants, four types of these behaviours
are independently scored on a scale of 0–5 and the total score is
defined on a scale of 0–20. The overall score for stuttering is
between 0 and 56. The average percentage of syllables stuttered
(%SS) is obtained from the sum of two samples of spoken and
reading assignments divided by the number of samples. The nat-
uralness of speech is scored on a 9-point scale from “speech
seems quite natural” with a score of 1 to “speech seems totally
abnormal” with a score of 9 [14].

The participants attended the tele-speech therapy sessions
(lasting about 45min) in two rehabilitation centres. A speech-lan-
guage pathologist based on the status of each patient and the
severity of stuttering determined the number of required treat-
ment sessions. This had an average of 15 sessions. Sessions were
held on a weekly basis by a speech-language pathologist using
video conferencing via Skype. The same pathologist holds all the
treatment session. The treatment method used in this study was
the Camperdown Programme. The Camperdown Programme is a
speech restructuring programme for stuttering adults. The pro-
gramme consists of four stages of teaching treatment compo-
nents, the conveyance of natural speech without stuttering in the
treatment environment, the transmission of natural speech with-
out stuttering in everyday situations, and the mainten-
ance [16,17].

After completion of the treatment sessions, a stuttering sever-
ity instrument (SSI-4) was performed by the speech-language
pathologist for the participants and their scores were recorded.
Finally, the results of stuttering scores before and after interven-
tion were entered into SPSS 19. In order to investigate a change
in the stuttering severity, the pre-test and post-test scores were
compared using the paired samples t-test.

A Point-biserial correlation coefficient test was used to exam-
ine the relationship between gender and stuttering severity, sylla-
bles stuttered, and naturalness of speech. The Spearman
Correlation Coefficient test was also used to examine the relation-
ship between the education level and stuttering severity, syllables
stuttered, and naturalness of speech after the intervention. Finally,
the Pearson Correlation Coefficient test was used to examine the
relationship between age and stuttering severity, syllables stut-
tered, and naturalness of speech.

After completion of the therapeutic sessions, the participants’
satisfaction with the tele-speech therapy programme was meas-
ured based on a 5-point Likert scale from “not at all satisfied” ¼ 1
to “extremely satisfied” ¼ 5.

Results

In total, all patients admitted to the rehabilitation centres (100%)
received tele-speech therapy. The participants consisted of 56.7%
male and 43.3% female with a mean age of 23.23 (SD ¼ ± 6.39)
ranging from 14 to 39 More than half of them (56.6%) had no col-
lege education and most of those with a college education
(36.7%) had undergraduate degrees.

Table 1 summarises the results of frequency, duration, physical
concomitants, overall score, the average syllables stuttered, the
naturalness of speech and stuttering severity of the participants
before and after receiving tele-speech therapy. The results
showed that all 30 participants had recovery progression in their
stuttering. The stuttering severity of 76.92% of the participants
with severe (n¼ 8) and very severe stuttering (n¼ 5) was reduced
to mild and very mild.

Table 2 shows the mean and standard deviation of patients’
scores related to the average syllables stuttered (%SS), the natur-
alness of the individual’s speech, the overall scores of the test
and its components (frequency, duration, and physical concomi-
tants) before and after the tele-speech therapy intervention. The
results showed a decline in the mean scores of patients tests and
their components (frequency, duration, and physical concomi-
tants) after the tele-speech therapy intervention compared to the
pre-intervention stage. The mean of average percent syllables
stuttered decreased in the post-test phase compared to the pre-

2 M. ESLAMI JAHROMI ET AL.



Ta
bl
e
1.

Fr
eq
ue
nc
y,
du

ra
tio

n,
ph

ys
ic
al

co
nc
om

ita
nt
s,
ov
er
al
ls
co
re
,a
ve
ra
ge

sy
lla
bl
es

st
ut
te
re
d
(%

SS
),
na
tu
ra
ln
es
s
of

sp
ee
ch
,a
nd

st
ut
te
rin

g
se
ve
rit
y
of

th
e
pa
rt
ic
ip
an
ts

be
fo
re

an
d
af
te
r
re
ce
iv
in
g
te
le
-s
pe
ec
h
th
er
ap
y.

Pa
rt
ic
ip
an
t

St
ut
te
rin

g
fr
eq
ue
nc
y

sc
or
e

D
ur
at
io
n

sc
or
e

Ph
ys
ic
al
co
nc
om

ita
nt
s

sc
or
e

O
ve
ra
ll
sc
or
e

Th
e
av
er
ag
e
pe
rc
en
t
sy
lla
bl
es

st
ut
te
re
d
(%

SS
)

N
at
ur
al
ne
ss

of
th
e
in
di
vi
du

al
’s
sp
ee
ch

Se
ve
rit
y

� P
re

† P
os
t

Pr
e

Po
st

Pr
e

Po
st

Pr
e

Po
st

Pr
e

Po
st

Pr
e

Po
st

Pr
e

Po
st

1
11

5
12

10
7

5
30

20
5.
4

2.
3

1
2

M
od

er
at
e

M
ild

2
14

5
12

4
8

2
34

11
10
.3
6

1.
7

2
2

Ve
ry

se
ve
re

Ve
ry

m
ild

3
15

8
6

4
9

4
30

16
12
.0
9

3.
18

1
4

M
od

er
at
e

Ve
ry

m
ild

4
15

13
8

8
13

9
36

30
12
.4

8.
75

1
2

Se
ve
re

M
od

er
at
e

5
18

4
8

4
12

4
38

12
25
.6

1.
12

2
4

Ve
ry

se
ve
re

Ve
ry

m
ild

6
13

1.
25

10
2

5
2

28
5.
25

9
0.
62

2
3

M
od

er
at
e

Ve
ry

m
ild

7
18

5
12

4
13

4
43

13
31
.2
5

1.
5

1
3

Ve
ry

se
ve
re

Ve
ry

m
ild

8
9

5
4

2
5

4
18

11
3.
55

2.
15

1
1

M
ild

Ve
ry

m
ild

9
14

6
10

6
8

6
32

18
9.
1

3.
4

1
3

Se
ve
re

M
ild

10
17

13
8

6
11

9
36

28
18
.6
5

10
.6
5

1
1

Se
ve
re

M
od

er
at
e

11
11

6
2

2
12

10
25

18
5.
45

1.
7

1
1

M
od

er
at
e

M
ild

12
11

3
6

4
9

6
26

13
5.
15

1.
1

3
2

M
od

er
at
e

Ve
ry

m
ild

13
15

4
6

2
9

4
30

10
14
.6

1.
5

1
2

M
od

er
at
e

Ve
ry

m
ild

14
17

13
12

10
11

11
40

34
21
.9
5

11
.5

1
2

Ve
ry

se
ve
re

Se
ve
re

15
14

9
10

8
8

7
32

24
10
.8
5

3.
65

3
2

Se
ve
re

M
ild

16
14

2
2

2
2

0
18

4
9.
94

0.
3

1
1

M
ild

Ve
ry

m
ild

17
12

0
2

0
0

0
14

0
6.
77

0
1

1
Ve
ry

m
ild

.
18

12
6

12
6

8
7

32
19

7.
18

1.
91

3
2

Se
ve
re

M
ild

19
6

4
2

2
4

4
12

10
1.
8

1.
62

1
1

Ve
ry

m
ild

Ve
ry

m
ild

20
9

0
2

0
2

0
13

0
3.
8

0
3

2
Ve
ry

m
ild

.
21

4
0

2
0

7
0

13
0

1.
62

0
2

2
Ve
ry

m
ild

.
22

10
6

4
2

5
2

19
10

4.
35

2.
23

1
2

M
ild

Ve
ry

m
ild

23
14

9
6

2
6

2
26

13
9.
84

3.
54

2
2

M
od

er
at
e

Ve
ry

m
ild

24
12

7
8

4
6

4
26

15
7.
01

2.
64

1
2

M
od

er
at
e

Ve
ry

m
ild

25
13

9
10

6
9

4
32

19
7.
65

3.
42

2
2

Se
ve
re

M
ild

26
12

4
10

4
12

6
34

14
7.
74

1.
85

1
3

Se
ve
re

Ve
ry

m
ild

27
10

3
4

2
11

5
25

10
4.
81

1
1

3
M
od

er
at
e

Ve
ry

m
ild

28
13

7
12

4
11

7
36

18
10
.5
6

2.
45

2
3

Se
ve
re

M
ild

29
9

4
6

2
7

4
22

10
4.
02

1.
27

1
2

M
ild

Ve
ry

m
ild

30
14

9
10

4
13

5
37

18
12
.5
4

3.
85

2
3

Ve
ry

se
ve
re

M
ild

� P
re
:B

ef
or
e
te
le
sp
ee
ch

th
er
ap
y.

† P
os
t:
Af
te
r
te
le
sp
ee
ch

th
er
ap
y.

.
N
o
st
ut
te
rin

g.

TELE-SPEECH THERAPY 3



test phase, and the mean scores of speech naturalness increased
after the tele-speech therapy intervention.

The results of paired sample t-test showed that the average
stuttering score of the participants significantly decreased from
27.9 in the pre-test to 14.10 in the post-test (p< 0.001). The mean
of the syllable stuttered variable significantly declined from 9.83
in the pre-test to 2.69 in the post-test phase (p< 0.001). The
mean scores related to the naturalness of the individuals’ speech
significantly increased from 1.53 in the pre-test to 2.17 in the
post-test phase (p< 0.01) (Table 3).

Our results showed that there was no significant relationship
between the participants age and stuttering severity, the mean
percentage syllables stuttered and the naturalness of speech
(p> 0.05). The results of the Point-biserial correlation coefficient
showed that there was no significant relationship between the
participants’ gender and the above-mentioned variables (p> 0.05).
Also, the results of the Spearman Correlation Coefficient showed
that there was no significant relationship between educational
degree and stuttering severity, mean percentage syllables stut-
tered and naturalness of speech (p> 0.05) measured after the
intervention (Table 4). To decrease the likelihood of incorrectly
rejecting a null hypothesis, the Bonferroni correlation test was
performed. Our results showed that there was no significant rela-
tionship between demographic characteristics of the participants
(including age, gender, and educational degree), and stuttering
severity, mean percentage syllables stuttered and naturalness of
speech (p> 0.05) (Table 4).

Figure 1 shows patients satisfaction with tele-speech therapy.
More than half of the patients reported high and very high satis-
faction (n¼ 17, 56.6%) with the tele-speech therapy.

Discussion

The results of this study showed a significant difference in the
mean score of stuttering severity of patients before and after tele-
speech therapy. Hence, tele-speech therapy is an effective method
for the treatment of stuttering patients and it can improve
patients’ speech. Our findings showed a mean reduction of 13.8%
in the stuttering severity.

The results of various studies showed that tele-speech therapy
can improve the speech of patients [4,18,19]. Similar to our
results, in Sicotte et al. study [13] the speech conditions of all
patients were improved and their stuttering severity decreased
from 13% to 36% before treatment to 2–26% after treatment.
Bridgman [20] confirmed the success and feasibility of the
Lidcombe care plan for children via a webcam and showed that it

Table 2. The mean and standard deviation of patients’ scores related to the average percent syllables stuttered (% SS), the
naturalness of speech, and overall scores of the test and its components (frequency, latency and physical symptoms) before
and after the tele-speech therapy interventions.

Variable
Before intervention After intervention

Mean (SD) Mean (SD)

The average percent syllables stuttered (%SS) 9.83 (6.86) 2.69 (2.82)
Naturalness of the individual’s speech 1.53 (0.73) 2.17 (0.83)
Overall Score 27.9 (8.58) 14.10 (8.25)
Subcategory
Stuttering frequency 12.53 (3.24) 5.67 (3.59)
Duration 7.26 (3.65) 3.86 (2.67)
Physical concomitants 8.10 (3.48) 4.56 (2.92)

Table 3. The difference between the mean scores of stuttering severity, syllables stuttered and naturalness of speech in pre and post-test according to the results
of Paired samples t-test.

Variable Stage Mean SD Mean difference t p-Value

Overall score Before interventions 27.9 8.58 13.79 11.88 0.001
After interventions 14.10 8.25

The average percent syllables stuttered (%SS) Before interventions 9.83 6.86 7.13 6.26 0.001
After interventions 2.69 2.82

Naturalness of the individual’s speech Before interventions 1.53 0.73 �0.63 �3.35 0.002
After interventions 2.17 0.83

Table 4. Matrix of correlation between research variables, and participants age, gender and education.

Variable

Overall score The average percent syllables stuttered (%SS) Naturalness of the individual’s speech

Correlation Sig Bonferroni correction Correlation Sig Bonferroni correction Correlation Sig Bonferroni correction

Age 0.11 0.56 0.23 �0.03 0.86 0.28 �0.13 0.46 0.36
Gender 0.14 0.34 0.84 0.17 0.26 0.51 0.16 0.36 0.36
Education �0.10 0.60 0.8 �0.26 0.16 0.14 0.10 0.60 0.6

Figure 1. Participants satisfaction with the tele-speech therapy intervention.
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can be just as effective as the care plan in the clinic. Carey et al.
[18] in their study used the Camperdown plan for treatment of
three adolescents using a webcam. The average of their stuttering
reduction before treatment till entering to maintenance stage was
83%, showing the effectiveness of this method. Our study also
confirmed the effectiveness of the Camperdown care plan by
webcam. The effectiveness of this type of tele-therapy plan in
adults was also evaluated by another study, and it has been
shown that this treatment method can be as effective as face-to-
face treatment [21]. Kully [22], in his research, considered inter-
active videoconferencing to provide follow-up services to adults
with stuttering as a telecare solution.

Our study confirmed the results of previous studies that tele-
speech therapy can successfully resolve stuttering problems with
a high rate of patient satisfaction. Therefore, given the effective-
ness of this therapeutic method, in terms of increasing access to
speech therapists who is familiar with the language and dialect of
the patients, it can be used as an appropriate alternative to face-
to-face treatment. This method can also save patients time and
money. According to Statista in April 2019, Iran has the highest
number of the Internet users in the Middle East and 62.7 million
individuals use the Internet [23]. Therefore the basic infrastructure
for providing tele-practice is accessible for most individuals.
However, when the patient has no access to the required infra-
structure, tele-speech therapy can be provided in rehabilitation
clinics that have no specialised therapists in this regard.

In the present study, there was no significant relationship
between demographic characteristics of the participants (includ-
ing age, gender, and educational degree), and stuttering severity,
mean percentage syllables stuttered and naturalness of speech.
Therefore, stuttering characteristics (i.e., stuttering severity/percent
of syllables stuttered/naturalness) are not influenced by demo-
graphic characteristics.

Unlike previous studies that investigated the effectiveness of
tele-speech therapy on a limited number of patients
[4,9,13,24–30], we included all adult patients admitted to two
rehabilitation centres to improve the generalizability of the
results. Moreover, we did not charge the patients for receiving
treatment during the study period, to encourage all patients to
participate in the study. In addition, in contrast to other studies
that focussed on percent of syllables stuttered and naturalness of
speech for evaluating the outcome of treatment [18,25,31], in this
study, the fourth version of the SSI tool was used, which evalu-
ates all aspects of the disorder including frequency, duration,
physical concomitants, and naturalness of speech. A recent sys-
tematic review on seven studies about tele-practice treatment of
stuttering done by McGill showed that tele-practice appears to be
a promising method for treatment of stuttering using the
Camperdown Programme (applied in two studies), Lidcombe
Programme (applied in two studies), and the integrated
approaches [32].

The present study was a first attempt to investigate the effect
of tele-speech therapy on patients with speech disorders in Iran.
It is expected that the results of this study would result in the
widespread use of this method in countries with the dispersed
population speaking in a large number of dialects and accents.

One of the limitations of this study was the concern of the
patients and their families to use Skype. To overcome this limita-
tion, the researchers taught the participants how to use Skype.
Another limitation of this study was patients’ absence at some of
the pre-planned therapeutic sessions, which wasted time of the
researchers and the therapists due to the follow-up process and
making new appointments. Due to the limited timeframe of the

study, we could not evaluate the fourth phase of the
Camperdown plan (the maintenance stage). We recommend that
future studies address the fourth phase of the Camperdown plan
and examine the effectiveness of this treatment method on the
maintenance stage of the speech.

In this study, the tele-speech therapy method has improved
the speech of all participants indicating the effectiveness of this
method for accelerating the treatment process as well as eliminat-
ing patient travels to speech therapies, and finally reducing costs.
Tele-speech therapy brings many potential capabilities and signifi-
cant long-term benefits to the healthcare system, especially in a
large country such as Iran with a dispersed population. It facili-
tates the equal distribution of health staff and services in all areas
of the countries. Tailoring tele-speech therapy interventions based
on the common speech disorders in a region can improve the
efficiency of the provided treatments. Since introducing new
interventions such as tele-speech therapy may raise the rate of
resistance in providers, it is essential to ensure the readiness of
providers and healthcare centres before tele-speech therapy
intervention.

Conclusions

Tele-speech therapy effectively improves the speech of patients
with stuttering and reduces the stuttering severity of patients.
Beside the effectiveness of this therapeutic method, the majority
of patients were satisfied with this method. Due to the uneven
distribution of speech therapists in many countries like Iran, the
use of tele-speech therapy can improve patients’ access to effect-
ive treatment without the need to travel. It is recommended that
health policymakers, the ministry of health authorities,
budget allocation officials, and health system managers make the
critical decisions and take serious actions to implement tele-
speech therapy for patients who have no face-to-face access to
this service.
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