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ABSTRACT

Stuttering as a communication disorder can cause severe problems in interpersonal
communication and affect the quality of life of the sufferer. It is known as a treatable behavior, so this
study aimed to evaluate the effectiveness of hemi-sync audio therapy in improving hearing skills and
reducing stuttering in children

[VEETEEE The research design is quasi-experimental (pre-test-post-test design without a control group).
The study population comprised primary school children with stuttering disorders living in Mashhad
City, Iran. Of these population, 10 students diagnosed with high auditory sensitivity were recruited using
the Guitar stuttering test and Malayeri auditory processing disorder questionnaire. Then, they were
treated with hemi-sync therapy in 12 sessions for three months. Research data were analyzed using the
independent t test in SPSS software, version 21.

[{EENTE The results showed that hemi-sync audio therapy effectively increased auditory skills in stuttering
children (P<0.05). The hemi-sync therapy reduced hearing problems after improving auditory skills and

: stuttering.
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Introduction

anguage is among the highest cogni-

tive functions of the brain, and speech is

an objective and audible manifestation

of language, which has been the subject

of many scientific research studies. The

development and evolution of language
skills include phonetic, lexical, syntactic, semantic, and
practical knowledge necessary to achieve fluent speech
[1]. Stuttering is a speech disorder that occurs at the be-
ginning of life, a little after language development. It is
a common developmental disorder (such as attention-
deficit/hyperactivity disorder, autism, cerebral palsy, and
learning disorders) [4]. Initially, this disorder is tempo-
rary, sporadic, and inconspicuous, gradually becoming
chronic. According to the results obtained from past stud-
ies, language injuries, and auditory processing disorders
have many aspects in common, and there are similarities
in the electrophysiological, anatomical, and neurological
findings of the performance of these patients. The re-
search results of Nik Roosh and Aghajanzadeh show that
auditory processing disorders are seen in children with
special language impairment [10].

The methods of slow brain waves (hemi-sync) are also
known as synchronizing brain waves and are one exam-
ple of sensory integration in the brain. In this process, two
separate signals are combined to create new (ie, hemi-
sync) auditory inputs. The hemi-sync therapy program
aims to rehabilitate the auditory nerve’s function and
stretch and flex the middle ear muscles. In this way, the
ear acquires the ability to remove disturbing sounds. In the
hemi-sync treatment method, the technology of connect-
ing two phones is used. By using the hemi-sync method
in an integrated therapy-learning environment, the child
with sensory disability achieves successful treatment re-
sults. By providing hemi-sync signals with background
music, it is possible to increase the child’s concentration
and give a kind of mental preparation to accept sensory
inputs [23-25]. When the child achieves concentration,
more acceptance of sensory inputs is provided, and sen-
sory awareness, auditory attention, understanding, and
polishing skills increase [26].

Research findings show that the harmonic structure of
music used in sound therapy and the filtration created in
it can help increase the efficiency of the auditory nerve in
sound processing so that when a child acquires the ability
to imitate sounds, he has the necessary cognitive prepara-
tion to learn the language [27]. The present study assumes
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a relationship between improving listening skills and re-
ducing stuttering, and the researchers investigate this as-
sumption. There are many studies inside and outside the
country about the treatment and management methods of
stuttering. However, despite the importance of tools to
improve and treat stuttering in children, a gap is still felt
in the medical and clinical services provided to these chil-
dren. Therefore, the present study has chosen the hemi-
sync sound therapy method to manage and improve lis-
tening skills and stuttering in children with this disorder.

Materials and Methods

This research is quasi-experimental with a pre-test-post-
test design without a control group. It was conducted to
investigate the hemi-sync therapy method on auditory
processing disorders in stuttering children. The statisti-
cal population of this study included all 9-10 years old
children with stuttering referred to private speech therapy
centers in Mashhad City, Iran. The research sample con-
sisted of 10 children who were randomly selected from
children with stuttering disorder (children who were pre-
viously diagnosed with severe stuttering by a speech and
language pathologist using the third edition of the Stut-
tering Severity Instrument-3) and also completed the au-
ditory processing disorder questionnaire by their parents
and referred them to an audiologist and confirmed their
hearing limitations. Findings are based on the general in-
terpretation of the t test result of the difference between
the average of the studied variables before and after the
therapy.

Results

Referring to the value of t test (-47.600) and the level of
significance obtained (P<0.001) in Table 4, the mean vari-
ables of hearing impairment of the sample before and after
the implementation of the therapy were significantly dif-
ferent, with 95% confidence. Therefore, hypothesis HO,
which implies no difference between the average hearing
impairment of children and the occurrence of stuttering
in these two time points, is rejected, and hypothesis H1
is accepted. Also, to interpret the difference between the
average values of the two investigated variables before
and after the implementation of the therapy, it is necessary
to pay attention to the average results obtained in these
two time points. The average variable of hearing skill de-
ficiency before the course implementation was 123.30,
and after the course implementation, this average was
reduced to 75.70. In other words, the implementation of
the therapy affected the sample and reduced the amount
of this variable; as a result, it increased and improved the
listening skills that we were trying to investigate.
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However, concerning the general interpretation of the t
test result based on the average difference of the studied
variables before and after completing the course, the re-
sults of Table 6 should be used. Referring to the value of
the t test (-11.176) and the level of significance obtained
(P<0.001) in this Table, the mean values of the stuttering
variable of the sample before and after the implementa-
tion of the course were significantly different with 95%
confidence. However, concerning the general interpreta-
tion of the t test result based on the difference between the
average values of the studied variables before and after
the course, the results of Table 7 should be used. Refer-
ring to the value of the t test (-12.200) and the level of
significance obtained (P<0.001) in this Table, the aver-
age values of the stuttering variable before and after the
treatment period have a positive and significant difference
with 95% confidence.

Conclusion

The present study investigated the hemi-sync sound
therapy method for improving the listening and stuttering
skills of children with stuttering disorders. The results of
the present study showed that hemi-sync audio therapy
significantly affects children with stuttering. Studies have
shown that many children with stuttering have defects in
listening skills and auditory processing, which has caused
problems in their phonological awareness and word de-
coding [33, 34]. Phonological awareness is an example
of language function that develops simultaneously as
language and is the basis of speaking and listening skills.
Children with severe weakness in sensory integration
usually have countless problems in the complex sensory
world. Hemi-sync is one of the therapeutic methods for
improving sensory integration [9]. Studies have shown
that listening to hemi-sync signals (binaural music) and
background music effectively increases children's listen-
ing skills, attention, and learning. Combining background
sound (noise or music) with hemi-sync binaural sound
provides a unique sensory integration [35]. Electrical
stimulation of the brain has been proven to aid in treat-
ing stuttering. The research results show that electrical
stimulation of the brain and auditory feedback will reduce
stuttering and speech fluency symptoms and increase lis-
tening skills in children with stuttering [33].

Vand has improved these children's stuttering and listen-
ing skills in word integration and decoding. Another treat-
ment method to enhance the severity of stuttering is to
use thythmic speech. Therapy with melodious rhythm is
based on the theory that when the brain's left hemisphere
is damaged, it can be expressed by exaggerating the voice
(rhythm with emphasis). So, melodic sentences help stim-

ulate and facilitate speech with the help of the brain's right
hemisphere [37].

The increased stimulation of the right hemisphere may
reduce the dominance of the damaged left hemisphere on
language output, which ultimately reduces pressure on
the left hemisphere to help produce speech, so rhythmic
poems increase language processing and auditory per-
ception [38]. Considering the different methods of sound
therapy, it can be said that hemi-sync therapy, by its strong
coupling of sensory-motor skills, can be a powerful medi-
um to stimulate communication, speech, and social inter-
actions. The audio information that conveys the rthythm in
the speech creates a sound envelope, defined as the total
sound power in all frequencies for a specific frequency
range. The hemi-sync program has always been used to
synchronize brain waves, such as neurofeedback tech-
nologies and visual-auditory stimulation, according to the
type of auditory processing and stuttering. It is cerebral
and improves listening and speaking performance.
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5. Stuttering Severity Instrument-3
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7. Integration Problems

8. Hypersensitivity To Sound/Noise(H/N)
9. Decoding Problems(D/P)

10. Memory Problems (M/ P)

11. Organization Problems/General(O/G)
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6. Independent Samples T-Test
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12. Independent Samples T-Test
13. Kolmogorov-Smirnov Test
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14, Paired sample t test
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15. Melodic Intonating Therapy (MIT)
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16. Dlay Auditory Feedback (DAF)
17.Frequency altered Feedback (FAF)

By ol kil aly Sl o b by
Gl almsgts (i oo dtn oo ool Fho iz o 0,80
oS b (Saogle SBlaz 5 05055 ol 2T L o) Slsl o
IEV] 0,5 g 5 5,55 5 |y oS5 o o) 0,50
0,50 adé el oo el 0 o Azl o8l S o0
a2 ol ol Ll o8 038 o Gl Slocyg e 1) sl
e S adgi 4 S5 pglaiedy o 0 St p lid ralS
5 ) LRl n Ll el Sy el (ol pliy 05l o
LYA] 055 0 (5 laiis ST

Bk 3l )it 9,555k 4 bgype a5 Sl sl
O,)1s 0925 CuST adlie ol 3l 1o jre coxlyd pu S o il
oy casd Cud e caxlyd e S pow Dl aes e Ll
a2 g0 ualS ol y3l oyl

wor 4 &S [V glaasS Sl gagy slaadl
5 22! oSS sse gl S e i)
Al oo ol S cop o lis s plal failes P
PO R E B I L P CE T NG PO A [E R
e gl TS o Ol ol laassl adly o all ails
6)‘4-‘-‘-“.‘ e le.:b&)l.era 6L53)‘ EE Ve ‘:\9...,..4 S s u,....:olf
A dlg Jlgl b adiee 5555 1o ol 2l gles,S 1S

ok pla e 5 oSS agn bl

5 oby casd Cals el gbliae 236 (Sleyd Shimge
obiwge slac s a5 g 5bas [YA] o)l oyl olal 51 0
‘) Sl ‘_gl.sbuu} 45.\.:56‘» ol:;ul (e Nz Ao S5
Onl 9 098 50 (55 5 g (SS9 A5 (00 5 0
LY ] 098 00 by ST GaalS a0 o ,laS

whirwse clacudlad a5 wloo,S Jlebl laixe Sy
ST L go0,S 1550 sme 0 1) (S8 s lanid a5 >
Sy8les 1 (ormaf s ;0 &S oloadlie 5 J|ygred 939 ,8
aS o5l Jlssa Iy LS Jlg,y Siulidl aiws g S 0 91,21
JraS g mils J 7S 5 o) slaazale (S LSS (0l
S LK 4 ol 555 odleay [FV] 09 o LS Silg,
535..}364 o)s.o.z_; 9& b}il‘o.i‘- g;’L")I’V'Q .)5_:.9‘.3 g0 MGQ@
LFY] aiS oo 0l (g5 ()0 paiis o ) cols olas

S gl codlad it o g WU Siiioe odled olSiuss
el (G )lligr o 0 e Jule G aS o)ls cage )
019_..:4.» u,u}nyl.u o3& Mbgﬁ ul.u.u od.mrhl.‘)u‘ 6L®u~.b5),a
Sl dlsgts ]y Fao oS 1me Gl 3008 1 Siates
A2 o Fewly o] 4 Juss g alasl> LS o g il o smac
osbe silwslil ()] amet a5 09 oo Sl 5 90 ge g

bty ST Adhine 15095 45 ST Coas (AL g (5 sl (S o Dot 3t w0 yiigy wiSu 231 DIFIE N} o § (TS Sllala A


http://medrehab.sbmu.ac.ir/

30 1 S Sl (Sales 5 Slojen 98 o il jie
L:w o;i.o...;w‘ W) J.j.“u w‘)5u> a).io.u5o)‘
0o ol b o Jdow (S5 g laie S sl lpe
¢ shrgo Szl Sluluste oladl g s slacs o b e
9p3Y 0o 93 1 3929 lg 0 Cansl (o 525 3o 40 0 S
S o o1y el g 5o LT o Shae 55,5005, Joo
S b ST (glls 57065 0550 ,0 a5 ausS Codlad o2 b
LOY] 045 anlys Connl 3l £9.050 l (g loids (b3lo

oyl el by aas gl ol o SegS
OlSas B,k sl P cplas’ glej Lol s o soS 00uS ST
WIS 28l (i (slao el S955 g 098 @y 4z g9
2 B Gl 55l g Wi ooyt 0atiSplSL g (e )l
oS shelge 39,5 o0 59 Oy oS Sl el SogS LS
Dl g0l edigd oo )by caSd Ao 0,8 50 WL sludie
ok 2 a5 5,5 azg Wb gycnlil il J S HB e
Iy ool ol olass lgs o Lol sl o calSU wilo g5 s05 5150
aSlosljlols (iol38 Sas8 o o oS o o b il
oo axBld )by CuSJ Al (5095 @ add raghy (pl yo
oS Jdods dguze diged p Sy 4 uisred g el
Al asl Jls aly

o)l Jloial ams co lid adllas cpl @l samex
el oo gy e olyie Al 5 S o sy
oSS Guls mals jo 3l cuSd Pl a by e slagyloys
Aol andls caST a Mie ol 3l (g lawids Bils p SMSLie g
S oo B pol gl j0 Sgioe diged e daz gl
e s S Sl Sl 10,5 D90 (65 laieghy
¢ sidrilyy alises glaand ) Olalllas yo 05 gseyle 0 b iy
D9l A gl yd

Py g 0 S 9 o> ) SRsT (el 95 o0 Sleiien

Pl (ol il g OMSCie g ()l ST (sl Sl
Sy Oygods |y mlis Q‘%“-.’s“-"w o> G yS b B ogd
ol 5 yslie jaa> 1 aST (rimen ol I8 e 950
Sz By gl 50 oy B adlbise (ohiel slapllss
ol Gaisrar 08 Cean ST g oS35S 5 Colas
5 Spo Hloyd ;o sdaliwwoas slaaidl ofga caalllas (yl
ﬁ‘sz;;.f.aQLa)oJwawduﬁ()—lbwgu)odL:aubﬁ
Mo 281555 50 (SDg, WIS g0 (il S go i
P axg Qbld S g 0l (S0gS o sl Lalsy ()l

Slosly g0 Dlile 3l oolazul g & g0 b Slulus! by 2w
Iy (6 yeSadiz dguge H5055 ks g ,lid) 10 pizmen 0l
S A

Pl adlie 55555 51 6 b y0 Cawlools lis Sladllas
oanlins ol F923l 15 (w393 9 ol es S0k 5 5 )18, o,
10+ F] 555 oo

@S Ay 05y WS slaiegl Gllae
oo lee Conl atilys Sloys aldlae g, Ko oo
O g 020 ol 38l pnsl LS o 5068 cloi
Sl sl ol 155 [0Y] ..\,Légowl)olﬂé&}w
pron3s) 42 e 31 (12 Slo 3 shammga e 538,505
QL...... |) L')lfoﬁf Q.:‘ ‘scl.o.ol C‘)Lﬁﬂ" L),.,.s|)_9| as \.\Mbsn
[OY] aos oo

Oloys S5 Blgion (Fyo leyd Alisie slasby) 4z sl
S e Ol S (95 S Cuzrdy S oo
5 ,LaS g Olbls )l SO o0 gl s 0l aile, SO Wiy oo
Sre Sledo ) S5 Q‘s—‘-c‘b. 5 ol GCL""’"‘ EMolss
WS (oo obml (Fgo Gilgy WS go S JLUS o | o a5
Se sl Lol B ples )3 ondigex (Spe Ol Glyiea a5
Olpieds Shms oo 4olip 39h oo (rane (ol B 0390
Sadg 58 slas yglid wiile g e glgel (sl Sinlan asli
oSy gt Gl n £58 e gl S
Sl b, cpl Sleogas gl aS Cewl ool oalazwl o lgen
S, os Sgut S 50 Sanl (S50 lgel iS Al oS Sloyo
S 5y92)3 055 o0 ) 495 3,90 )1 o g 010 A95
aS S gl SaSS e 1 glo o shwge g Slo g0
Sl )| et Gyl 5l ol (A5 9 hes pis ez y
Sle (B8 0,8es 39nr 5 Olply pass 0 Shos (s5he
g g0 o3l

Sloydshrmge  SloydDgo (hg) S 5 Sia son 5

=P & Wl oo GBI (SB65 93 ) «See) IS L
Ol 555 ol a5 by cwl 530 Zlaal (g jlepKan
Sl S5 05l o1y oo G Ladd el ol 098 o0
S dadd 5o i cdle cpl 0060 e il il 59T A o
Q) (595 g0 s ey oo 90 (ol a5 lim 050l ooy ls
99 S 5 9 Gedli Jol> a5 09l o) (oagm glho i digh
Samsod Gk il e glael 6551 0 i eSSl b
545 g oo mn2l,8 i JS il iSTas 3l eslannl oSG
5 ol 38 56 5065 o alibl> 3 Shos g (5 uS0l Sgnge
o;mdlaﬁgbwd:djdbbuu)w)ualmgm

18. Brain Wave Entrainment
19. Auditory-Visual Stimulation
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