[ Downloaded from www.jdisabilstud.org on 2026-02-07 ]

22840.1393.4.3.4.7 ]

[ DOR: 20.1

5 Accepted:10/7/2014

Jlas

§.559 Mol 3L kS (g5l 3 gy S0 Aglie 9 ) 2 s

Teasd lyls sl 1 eesd

‘L;J,a Lo jdeses c"g;-.‘.b.i O}g*‘\g;.",—::‘&—"{)‘ (PO

Effects of Altered Auditory Feedback on Stuttering Frequency of
People Who Stutter
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Abstract

Objective: The aim of the present research was to investigate
and compare the effects of different altered auditory feedback
conditions including delayed auditory feedback (DAF) and
frequency altered feedback (FAF) on stuttering frequency by
means of percentage of syllables stuttered (SS%) in persons
who stuttered during monologue speech production.

Methods & Material: Twenty-two 17-44 year-old persons
who stuttered participated in this study. Each one produced 14
monologue speech samples. On the whole, a total of 308
samples under 6 different altered auditory feedback conditions
and a control one were produced. The research was done in 2
sessions using the Fluency Coach Software.

Results: On average, the altered auditory feedback decreased
stuttering by 54% and 52% in session one and two,
respectively. All 6 altered auditory feedback conditions
reduced stuttering frequency in comparison with the control
condition. However, this reduction was only significant in 65
ms delay (p=0.001), 75 ms delay (p<0.001), 65 ms delay
minus 0.5 octave (p=0.012) and 75 ms delay plus 0.5 octave
(»=0.014). The participants’ responses to altered auditory
feedback were not equal and varied in the two sessions.
Conclusion: Altered auditory feedback reduces stuttering
frequency in monologue speech production, but not all
combinations have a significant effect on reducing stuttering.
The rate of utilization of this method varies across different
persons.

Keywords: Stuttering, Altered Auditory Feedback, Stuttering
Frequency.

O
ouse>

2 g Adiimn Tl Bl 5 et 1 4 Bl g i
3y g 3 4l U0 (M 3 gy ol amdly 30 (gl
oSS loen Ao s oty oS ol 3 BB
3313 s e ST gyl 5l 8, aS ka 5s (%SS)

s 8350 53 oS (gly1s 3 3 VY sl Shash 53 1w )
3330, SS LS i el V¥ plaS 1 05 S eS8 Jl \V-FY
ol 3 5o B 2 Ll 2 oo (5L 6 505 Y0 A § yoese
3l 53 (b 5o gty 050 A5 J RS I S 5 il
.c,é)f(le;al Fluency Coach ;1331 5 5l eslinal b

a1y @SS Jas o by 428l 23 ()M 3 gy laacly
bap elas sl L;“AKS‘:};} Jal dadr 53 Ui ,30Y 5 Lo 30
L aolie 3 ) oS0 dalag b e ) sboas w150 (6 )lid ) s
JUEREIN 1 OO -+ S VNI S B PR PRCYN I I E P
AP ) SV U (p=rye ) b Ler0
S5 (=070 58Tl SIS Al S L e SB e PO
sl ghyls (p=2/0V ) sLSTed SIS al58l U 5B LeVO
GoMs 3 g Bl o ugayjcwl;; By JaS el b lstas
el Ol anda 55 55 5 550 LS @l

LS 53 1) oS ol 4Bl s (55 Mid 3 gy 15 S s
blae palS el (S LS5 dan g das o S S
G 3 gy 3 S 1 21,51 (6 50 g Dle 2 8 0 oS0
el gl a0

ST sl (bl e85 (6 2 g (S tlao ST

Oriiinol

808l (ol ys, kiS5 B e 5lays HiS Ayl b3 )Y <01l Olhal Olghol (K ke okl (25wl 5 8082 (oloys, bt o B e Sloys S bl pwlid)lS7 )
3Ol Olehenl Olghol (St p e oty (ot a5, Loty (S5l 5 Sl JLT S5 Y 401 al gl lginal (S o ske oKSls (25l 5
Shafiei_al@rehab.mui.ac.ir :4ebll,* ¢+ AVYYYVY1AF 15al% . 25uil 5 o sle a8l Olghsl (S5 psle s o l3m 0Ll Olpis! 1 gt bkinnn g5

e ey 3 2 Ol (S g she oI5 ity Cislas 53 FAYOTS o)ledi L 0T b 403 90 Ayl b2y S AabOLl Jool lin o **

1. MSc in Speech Therapy, Department of Speech Therapy, School of Rehabilitation Sciences, Isfahan University of Medical Sciences, Isfahan, Iran;
2. MSc in Speech Therapy, Academic Member, Department of Speech Therapy, School of Rehabilitation Sciences, Isfahan University of Medical
Sciences, Isfahan, Iran; 3. PhD in Biostatistics and Epidemiology, Associate Professor, School of Public Health, Isfahan University of Medical

Sciences, Isfahan, Iran. *Corresponding author’s address: School of Rehabilitation Sciences, Isfahan University of Medical Sciences, Hezarjerib
Ave, Isfahan, Iran. *Tel: 09133277196, *Email: Shafiei_al@rehab.mui.ac.ir

DB /A/ABAN

é :’(.F(E;f’.



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.4.7
https://www.jdisabilstud.org/article-1-377-en.html

[ Downloaded from www.jdisabilstud.org on 2026-02-07 ]

[ DOR: 20.1[[22840.1393.434.7]

A(VeA) 3,255 &y s OOl b 5 b e GLisl Uas
CM‘L;ISCM‘L{.{(AAF) €3l 5 (G 5 ) g
s oty (558 YIS 4873 5 o I a5 4
by 355 S sl S ames 55 5 asily i S g 2SN
3) s (Ve vV V) 558 o oands Tl 5l gl
oM 3) 5 (MAF) ol aSuls (gl
(FAF) Y 383 &L 1035 3 s 5 (DAF) b 506
Tl (2ol 355y Olyie o O (pm 53 b
Olass 3y 2 53 )8 JUSew i £151 31 «(FSF)
G 3 ) o Sl eslawl (VA vV Y) Lo a
03 540 45 390 (630 Vi das 53 (MAF) sl Suls
s 1) 35 el 1y 355 (Mo 0l S 03 S Suls b
(AN ) 3 b e sl 35 T 35 00 wle sdd o
ol bl 0dis cols oS 5 a5 03 Sl 506
3348 Sladlas dawly 4o OF H esliwl 4o 2ol ,$ 5 s
ol JralS sl oSl s g o SlST1, s s,
Olis 2 LA 55 58503 cptums O3 230 Bad 51 () )
033 oS o (DAF) azil 30 (gl 5y 5oy 50
3y g (V) LS 5LET (1401) 8 3 pasi L &S el
534S JBl e BLisl SLs (DAF) azsl U (g s
Voo B 08 e dpeme psba ek § 28 63,5 o
Sl g el s (V) inaleu_a\ﬂ;t, 4l e
b ol s ol il el jbiS e eSS
YO+ Je SV sb sla sl e 558
3 IS Sl alas e eslul 436 L
selial s 0L 5 o S Ol Saa
9 DAF s, 55 a8 sl olid Av das 53 "o, an
Sl el YU 5 ack ()i cs w53 8 53 FAF
35 gy o A1 S A3 Sl 5 Sk 5 Lpd e S
S S s S 4 by a8l (5l
0 slaole) 5l duar oladlas (VY FV O YO)
ok g (5l a8 S e eslinwl 4B L O Jro S
P E T PR ST CVSPRCIIW ISP WL R E

5. Masked auditory feedback
6. Dekayed auditory feedback
7. Frequency altered feedback
8. Frequency shifted feedback
9. Lee

10. Kalinowski et al

11. Hargrave et al

12. Stuart et al

.

400
S el S Sy, I SO pslis (54, Y
ol )15 30 s 1 IS5 Camar doys V Ly
Josle Lo S35 )8 iyl 51 S 2O Y)
WSOl Sl s Soaih rcenl ol 1) Telus
2 ohsl L odd B gls o SousS 5 1SS L oS
LS 5 La_jise (i o5 gan aiSols S olis
Y o n St T ) 555 adiie 5SS
fmd (1) s 28T 408 5 3o GLisl laboas
(V) ol 0l 3551 0 Ol et 25 Ol ml 3 eSO
s oo )s 3l aws cab Jold oS3 saple s
Slaslays 5 Sl 0L e S peme Loty Jold
s Slnicaties 51 il Sl s
S oLy LS (9 ol jLeiS Sl o iS5t
Al ey eSS coSI gl atedo bl
o 3 033 James S 5T (gl lis-lw pelane 5SSl
S g ST Oloys L(0) A dal g pleys P Lol
s Ol 3 21505 o S e e slaalis
eldecS slaciand NS slias fals o Y s oS
A 5SS 03 s e rerb e LS A
sl o () cmnl Hlgeuloaieisd glacand 5 s
5 I (51330 @ ot oS T (133 A b
3,5 48 ol 5La3 b 6)l35L ol e S2alS Jaie
e L) e i, S ol e ST byl
S 3wl o 6,k (SN s ol ol ks (eSS
e S b Ol eobl b oy Jriis 651550
Jed (6,030 b 5 a8l (Mo 5) gy Joo 251>
3(0) 25 wisd (o)l e (Mo pralS sl ans
Sheslecul L (gl 5l 0lays ceasd oleys sla s, Ol
S 3y gy 8AS 5] sblile s 5 byl
O Leys 5 01 Sid 3 a5 5) 50 (AAF) fazily i
DSl aS il o Masl (g il 5 sy el 03 5
53 e LS W5 gl 1) She (5483 51
el Lot Sl ot odid (sl aS el o
Sda ey b ol odid ghis S5 55 o e Suta
AL 5l S5 sd e sleul s, LS asl oL

1. Persistant developmental stuttering
2. Marcell Wingate

3. Dual inhibition hypothesis

4. Altered auditory feedback



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.4.7
https://www.jdisabilstud.org/article-1-377-en.html

[ Downloaded from www.jdisabilstud.org on 2026-02-07 ]

l’ 22840.1393.4.3.4.7 ]

[ DOR: 20.1008

(Y1) YOLKer 5 5 senilatow 5 a3 Sy oo anlllas
M 5) g 5 gz 55 45 315 O IMRI (glaasil
S w4 b s (STG) U Ul spred oS il 50
ot (MTG) Sl dI) 303 28 5 Jlgiola |y snn
Ol e 4S5 Sy 4zt ool 0 0T Lol glis (g)labins
3) g 8253 5 (STG) 5L 58 Ul e S (g5l lnd
(YY) 3l S 4l 56 (gl

23 el (S 2831 oo (65518 s ol iy
U033 Al 5 e aSe3ls 1,8 ST (gl o b1 e
olKees Lagl op ity 48T dS os bl OF 31 4l
bl s (6 il 3 ) S NI o2 -l Speech Easy
SEVPIRE PR CJ SN PR E JCT PRV
e ol (PO PPN FAY) LS o 1] Sononr
JLu 5 Janus Development Group Inc &S ,-é b s
Sladlas 3 o (5,108 50 5 us 5 ome l5an Yoo
3315 AN TN FAY) e 0dd (G50
Sl S d et o g i Sl Lo Fluency Coach
Lo yn 1y azbl s (6l 3 g il B 0 &S UG
(YY) &S sl i shyls o3l gl s SS

03 b olg,b Ol e & S algl b lalllas s
Sl ol osls OLES gc\_z.élfﬁbé)\,\,;_.isﬂ;ﬁggéﬂlg
BX) (FVAN T ANYNFANONFANANAY YV YD)
AU 0L en 5 S B 5 st delol (550 Bl
o S Bleps 3 ambly 35 (G 5 gy 1500
oML 3y 5y By 95 a aS sl QLS @L:J -
CadlSS s 1y ST Ol o i8S L i 5 a3l 0
L F e Ol i o8 iola )l (sluab 55 5 ala s s
5 ISl S el esls Al S s y3A0
La i gia 5o dosl Cwsan o ) @Lﬁ WS olac b g
(SIS P (,1Sows 8y e il 5 5 o plie
L Jts S S35 850 4y ()8 IS
Sy aiS GladKe iS5 alid il 0, a S
S sl 23051 Jases @ 55 (5518 om0l o
V) s oy lal Cloles >

23 VSl 58 5 % i SS HiS dey 55 W ra s
Tohen 5 STL Lcnul S alad ol b anslie

7. Hashimoto et al

8. Lincoln et al

9. Monologue speech

10. Conversational speech

o dealae Sl BV TN VAT F) 353 e
5 dsla wg (FAF) 385 48l 0 3 snn 50
gwdﬁ@@udurwuw\\/) ol Lan
L 50 3y snn (AN TV $) U 5138 DAF 5 MAF
5725 L P S S0 Jol (FAF) (o313
o L YL vt oy 8 28850 (5,8 IS o
Llosly HLES (gadme cwlbdllas (FeVeqeY vV Y VY)
e Al 35 3 g o iy 53 CoST sl 48
oLl en SIS (F-YY) uob e 2alS (FAF)
Aobly 0 5 ) S (S35 S &S LIS e sl (Y00 8)
(DAF) azily ;515 (55ld 35 5y 5 (FAF) (S5
(AR 355 g 03l s LS A 58 SIS 5l
22U o emsI 2alS s AAF oyl pl ey
oy gty 00y S 55 0l 55 48 Tole e S8 (g lwa
(V) 35,8 e il o e L |y s SG Ol
Sl g i i 5l JiSuw o L55b ool 0 Ktms
SIS rbaie ) oty ol p Ly 5 XS o Jlb 1) (sl
Laol .S e abloj L Taizms |y 555 mnae (6la s
s SV sk 53 S il & Sl 8 S0 O
WS I 55 1S o Joe ST gl 5131 (6350 Sleael
Sledbl js s Jal 5 a8 a0l slazel oS 5 Jsla
2 aS 4z o e ol slastsle  splans 2285l
(AQ) 3,08 J:SL 3ls i S, sdowple) dol b
b 5 4SS B (S ey s S il
5 dbde ol el g oSSt 3Ll (Y0 0) °ol -
Lol ey o R0 5308 0 3wl (Slode B (lodie 0% sa
L (2 8L 035kenl 5 LS ol sl
i edse Sy sl ) 03,8 S0 58 Gk

(V) L5 e
S Ole) 5o she cdlad Ly 85055 (gdas olallas
ORI S wjfﬁ))j.p sl S (G IS 3 g
) e P 33 e Clad (Y00 0) 0L 5 2 STl
aS sls oL IMRI ) esleul L 4zl i (g )l d
eIl ol slan o ambl s (g M 5 s
23 (YY) 555 0 azden 5 (STG) SB 56 Il spad 25

1. Howell et al

2. Second speech signal

3. Unison speech

4. The dual premotor systems model of stuttering
5. Per Alm

6. Watkins et al



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.4.7
https://www.jdisabilstud.org/article-1-377-en.html

[ Downloaded from www.jdisabilstud.org on 2026-02-07 ]

[ DOR: 20.1[[22840.1393.434.7]

S bl 3,8 BYY gladslie g ol s
o) 5 Sy, S GLacidS 4y sl S ax 1
2SS se hayin Olgil et ST gl
Aoy e ped e A5 OL S
_ ZY(\—E)GY

andllas ylinbl Co b sl Cews & o= d‘Y
deoy300 3 eS) V6 =S a0 pe sl 5 U340
31 ool aadlas Sl sdslowsas V)Y s Gl ool
La o3l olas 5L (V) A azs § 15 55 (o, LSCen
Ao 8 I Jhast s oS8 g S dsbeols,
ool 35 0 5 F g5 VA ol s i ge )
CoSI 5 F (SSI4) ¥ ol s ST o ol 0903l
Yk ge CoSd A e oS8 Y s s
ool il s s e 5 5 wds oS s
5 I W= FF a0 >es 53 Y£/FY Lr o303l o
il (La o0l 5555 slasline 550 #/Y0 s Lracdl il
o gddy CoSd Hadeis Y 4l VWYL au s e
el PN 5 0L 5 S b e
AR FSTRCELN L E LU W | W - SOV N O g
0L 3 (V¥4 0L LSer 5 owlogh Jaw g 4 S'(SSI4)
33 Ll 5 il Y (YA ol 00 L 5 1y )i
A s Hl S A5 5l L 48 o 8350
=l 03 g smeb « 33 5031 0In ) oy yao 534S (Y4)
ol 2 523 515 el 05 e ) 0503
33 1y S8 0535 L inpal olas s
53 ecSIL das e Ole s 55 8 el ys phs ¥ kil
s JSin 65 8 0 g e 00,3V 5 sy Ol
P el ety ST Sl e 0L 5 S S
Coldy 5 olSen pde ) Jald andllas g 2 (laslne
=8 &J}J}Toum Y SR g5 dalsl (6l gé"’)”j
oS 4S5 Gl 258 s 5 (55 e g sy
Yogosd plind Comulas e palSa e ol
ST Al S SIS S 3 s3] s pmms 83
VEPVRIESRVE W ESS ST
S b 5 0l daSl)l Fluency  Coach ,l—3le 5
G 3 g S’ sl Janus Development Group Inc

u@u\)\wg@ﬂr&s)xﬁ@;yﬁ 1y 4l ks

4. Whispered voice test
5 Pure tone audiometry

355 V0 8,805 LS s 1) sslSles Sl s jals
Ole) dyd 5 03 Sy p b 53 Ve 5 ST glyls
S 3 Sl ST s Sosla \,)L_*Kc_ké
Lagl o350 5lslims s 3kl BB ol Coats il 3
G5 oot 5 ) S e 48 8 St
OV 1Y) 3,0 s slakasly sl

03 1y bl i (M 3 sy 30 TOLon 5 1y 5T
b o ss S js J S el SO cikises bos A
Lol 800 S s ST Ll 513 (655 o and 52
5 /0 eS8 i S5 e s Jeld Sles]
YU Coomwan 5LST /Y 5 0/0 5 s ooy ST Y
500 3l el 55 5 Sl VO 5 00 L35 L
@l:_} (832 S LS 54 5L g olgSa aSl LeVO
Ly oSS ol alslie Lol 13 51 G pa sl ol 2y S
SoalS ol il e VO U s Jais Jy Lol jmalS
ol monras a0l oo VO)?&EJJQ;QUMKJ 39 lalas
(V) 55 ,slias (85 0 &y g0t )L"S\(.._.; eals

3 fmot 5 (S35 0l oLl g LS Ol ol
el OSen 5 35150l Lo jdhoses Jas 5 adly i (551
FoocYor Ve 30 slae sl ol of js a8 s
P alS o) s o Hllas galST el a il Lo
Ceba il Lo Frov g Y"ﬂ}tw;)ﬁ&ﬂ\ﬁr}é
AYV) 55d 0 4235 55 bea 3lUad Hslas rals

ol ol osls oLias 3 sla ra gty 55 &S ol 4 ax gL
PR @ s Bl 3 (S 3 gy S| S5 a8
Slagly 52,3 slaesls aSCol g 3 5d sad ST Hlslias
23 LS IS §3 Omamen 5 KA ol LA b Ko
calides ool 3 ST (shyls o)1 (5550 g0 OV e
1) Cakdes Japl 13 eyl oy el 1S 50
S e Jol 20 0L 4 4Bl a0 (I 5 ey
OB 5 Ol Bda L gl dal i KaS (ST lslas rals
oM ) gy D)) BE 2 Ll 5 36 ey 0l
g5 doly p (ol 3 i 5 3 ooy Bl
el 0,855 LS s oS glls 5131 eeSd

Ty 1Y)

1. Oral reading
2. Natke et al
3. Antipova et al



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.4.7
https://www.jdisabilstud.org/article-1-377-en.html

[ Downloaded from www.jdisabilstud.org on 2026-02-07 ]

’l’ 22840.1393.4.3.4.7 ]

[ DOR: 20.1Q@id

O Sl ol ol 0la SIS (505 Bl 2 3 00300
A ad S L s Jal 5 Bl aids
45.>j.3c,_'&iéj.§j ol fomgi ol 3wl e
JB YA (%SS) et ST (sloms dasys oy g
0L 5 5L bl SO Ja 5 0t lans o5
el s o coSI Olags 5 s dd i) s alul
V4 &5 SPSS 133 5 3l eslinl b oLl Lo s 523
S oMl L as b g bty ST plsdl
O3 iy S (2Way-TANOVA) ok 5351, SS
M ) gy Ll 1 iy JBon oo - slas Sl
At s 8 LS e e 53 55 S e dl  wdl ok
Cogr (FVFY) s ass S e 45 v/ 0 (5 lskms e
sbaatexd 85U, Ll 5 CLlo e G315 e
s hg sl a8 i e sl enST g 53
(ST Boe 3 a0 20l 0L 5SS Jas el
b 8 5> S ol g St 2 815 S 5y
oddeal Condy Lok s )l SO ol > Juld oS 0l
G35 doys (V) L3L DS 8 5 DS Ll sl b,
3G g 5 oS g 585 G315 ) g 3 o )
Pl 4S8 doal s 0 o3 o S gsds I pus
A MO 5 AV b 5 Dbl 5 SLisloss
ol (Sl 5 Gl (2l dewles )
A SISV IOV (RS INW TS R SW-CN P PN WPH
S 3| 5 A Bl Sola & sty (55 L o
Sl 2Lk 4 ad esleul (ICC) glaibys,s
el s 4 YU (r=4/80Y) SL3lom 5 (1=2/4VY)

bl

Sl desys Angin 4Bl i (55l 3 sy 3L
led sl sioleiT ol s 50 s sdaew sdiesSd
YY Oloe 5 candr 53 ¢ gazee 53 355 QLSS s o3 5o
ol o Ly ST JmalS (ls304/44) LY o sesl
s i Al L 4Bl S 3y s Ll
L Jsl dnd oo Lol 25 51 (S5 s Blu (A ¥ 0 /4))
sl olas J S el b anslas s ‘)C‘ﬁu:"i‘};‘fﬁ’
SoalS sloul Ll i et s Lo s La oo ge)l Olos
352 LSy ki 53 52 3 wiSd (g 25l

Ll 3 e oo a3l eI dsys ST 2als - Sl
() Jsd) dl s & OY'/_(U: dd>= 5 5 0¥/ J

Y/\Y’é-)u)b): La ACCI'A:JL:%{J LSJJJ_.J ML:JJ U‘j‘ (\O)
S Ad ld Ve L}JL@M L s GHz
G 0335 58 5 555 Jalls SHMI1900 Jdos il
uo.}‘.} ‘ft_A:’ S OJUL';_M‘ ulfj::\.’.t:a 6)‘.,\:\;...71 J)M :\S‘)‘
s J s san im0 S Sony ()l ek oss s
s L SMS 13l 5 5l eslicud L (%8S) sdiieisd
() A el sl &S o3l

el SOy STl i bl s fassy ol s
Lol s bl ol o dslal L5 5 L S
g0 355050 Juld il

sl s #0506 Y

sl s VO 50

ST (1S3 Sl 4l e $0 5T
S S 2l il e 50 155
S ol 2l 5 4l e VO 5B
LS T 1S3 28 il s VO 5B

g dcdz i Jals o sl a ls st sl Ol
PR PS5 g t\j&,uﬁ)uﬁm&m Sl
5 e el cadile 55 L a5 5051 (bl Jals

< Y © € -t <

55,3 8 8l 5 g A1) sl (Gl (GICl S
S La i3 geil b 50,085 )L Sl i go L]
01 3 4T3 4 0, S H LS o yaoay 5 LS Sl p 5 3
s ) p g VFepsmdpe YN G 5 Lol
Bl Ole b g0 5550 53 sl yas L3l B s SO L
L ole s acwess  Lal aldls 03,5 Ceno 0]
3 s A1 6 S Gl 25 ol Sledl sl
e e 53 Seoms el B a8l a3 Lo g 55
s 5 5 b oleys gl dda 5s roledl ool oSS
530 Ve Bl Sley Aol a5 ud &1 b oo se)l &
o 3 035 hl )3 Lo goga il s ST s il
Frobaids 0 Pl oLl olegpdge 85b)5 by
S S 5 @ s il el g gloen
o3lisl 3353l 5L Wogy Jognd (S Slblely V5
A bl 5 Salal Bl 51 0Ll Sl o 5
Pl @l 5 Ad wdlay o g0l 28 65 s 5

1. Stuttering measurement system



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.4.7
https://www.jdisabilstud.org/article-1-377-en.html

[ Downloaded from www.jdisabilstud.org on 2026-02-07 ]

22840.1393.4.3.4.7 ]

sI“

[ DOR: 20.1004

szjguﬁwj%umlfwy)l:udlﬁ\jﬁp.\J_;Jo,-

£ FOES Jsl &l
eSS palS ggop At el gy I uSS LS S ggu dnd S8 ggo. Il %SS
Y] Max Y] Min J}IS Y] Max Y] Min J];;{
Y Y Y A YY YY YY YY YY YY O onseil sl
SO/YNY O NVAOY  OVNY FARY AYAYY AYANYS AN ORY0R 5000 AYYYS Sl
VY04F VY YYYE O/8AA VYOA VEE/EYE VAYY  YOYAY O OAFA las Ol el

5 (P=2/YVY) 0lsys il 305 L [Fp saayrin=/AS ¥
Slslms (P=2/0VO) Lol bl 5 U Olaps dudr ol
55 gy Jaol 13 31 a s sl e sl oS 350
Calie 3y b 51 S el L el s (5 s
0= g2l L (planned comparison) ed-dig el 5
b Les0 15 4 S sl olss (Bonferroni) s
50 0 ((P<ryr 2 V) 4l LoV L5 ((P=2/e v )
205 (P=r/VY) SLSTs i8S alSTL sl L
53 (P=2/0VF) 5SS ol L il eV
oS s el Shslas o) goa J S Il b anslis

(Y Jadr) L

acolin 53 4Bl 30 (Gl 5 g BE 2 L s 3k
Sl do s st i 53 3 J S e -
L ad b sty UM o b 51 e s ge il s0ie S
o s 525 (2Way-rAnova) o 1,55 (5 S e5ls!
S 3l o3 83l & Sn (Slamzr 1500 g A3 ()L
3l gl 31 Wesls 03 0dle 5 503l (8l 5 315 LS |
Jrs it gl s (6 48 ot iz Sy
3 0t a2y Jla ) oty el B oS (lna L)
Ol 0kl 53 S5 (6 S o3l b 4 s> iyl LT plow
e SO L bl dal 15 e V51 (SO Bl o875l

(p<+/+0 cpartialn’=+/¥Y] 5,03 Jlalome wslis s

j‘&ﬁ);mwj4.':.&:.3ﬁKL;\J}U\M}JJxSqu—Lw&aﬁwgﬁﬁsj\%w;)mkf\,idjbwckwﬁdjk

B D (SIS 3 gy 2yl 5

ol sy Pl Llansellolh L Lo ge)l slad o . e
B3 (Sl 2 gy Lyl
S el blslbas oSl inS fald sty als ' g
e ¥ A Wb s £0 50 )
<o/ee) ¥ VY b e VO 55 Y
/)AA 4 Sl (08 5 sl e £O 5 Y
Y V) $ ST (I8 2alS 5 b e $0 50 ¥
Y q A SES s 3 el 5 438 e VO 5B 0
VA Ve 0 ST (1S3 2alS s b e VO 5 2
e GRash 53 (18) Aud S ¥R 0 i SS lis Or 7

dglin > ST daly SalS ey SRoleil Jail 5 ol
3 g Bl 3 20 Ol 5 s IS el
pleed Ol 5o ccnSd by adly 5 (1S
g5 o) 5 Oy Slllas 53 487550 HLLSS La oo g
35 ol odalllis azdly ;30 (SIS 3, sy 4 uly o
(oS i e s S 55 Vel (Vo) 00X Y)
glane gy oyl 3 ST ghols sl 31 (6550 g0 Ol
Sl eSS i JaalSeu Sl bl 3 550
353 ¥ Lgs .00 50 ol and 53 Jsb o La oo se)]
s el b el galsols

&)lw:JMJMJJQLﬁJ_Ab-UMJE@u
0 5SS LS b 55 oST sl alS sl il s
sl i 5o ST ity 2alS (5 K0ke 5 sbas 35
s 53 sl s 40 OV 5 O/ s S £33 5
dolis 007 5 VYV alS s s 0l 5 15 0T
Ol gl dndlan 53 (V) LS ol acda 5 6l ST
wfjsdurl_?a\wf Y s adlas (OHLKen
SRl b B e o Tl 5 6 eSS S U 5 e s
iy ol mamas |y oSO FVYL el e O LS8
53 S 2alS OLer 5 O gome | andllas 53 (VYY)



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.4.7
https://www.jdisabilstud.org/article-1-377-en.html

[ Downloaded from www.jdisabilstud.org on 2026-02-07 ]

’l’ 22840.1393.4.3.4.7 ]

[ DOR: 20.109ixd

S S A

Col @bl s (il 3 gy &S 3l QLS gt ol
ol 5 s i o oS slaalis rals
O s mrabféuo;b 2 eSd ials s Hhloas
3l sl ) ol S aaST sl o130 6550
o 0 o 3 Ol S i ST sl ol 5l e
Eos sl U s 3 il oS 00
E5 5 B0 3 28 Sos0 g Olies 5 odiSanal o o (535
RIS (poean ijéjf(..w@ 3) o 815l Lol L2
Eo b amdly 1S (5ol 3 g ) (S5 2 a8 UG
Calides LSS ) o 0 d sod oS Hlolas Al
Oyl N b Sl s 4l 0 g it ) sy
N e L N R e s
3 g 31 S gl 5151 (630 0 Ol s 53 LIS 50
AL die Bl 5 e ST gla s 5o wol a0 gl
sl o BB slagiy a0 SKim s s ok
o SN ) O8Gel cadly 135 (6)id 3 sy
e Ao a3l S gdses |y adi e ol (SIS
(b ke oI, 3 S Ol
syl ladlan 53 4l a (§Mecd 5 sy 231 05
Sloea deo)s s adllas ool 53 alSl Ui WIS
WS oS Ol Ol uis LasLd (Ol ea sddecsd
ST sl r s Jre 53550 o8 8 ys A b S
S 3 ool lallas s )Lzéfgpj_gwla Ol s
plas a8l i (M 3 g 81 (1S3 5555
g Aal Sge Jalse ol

19508 g Sl

(g3l B ol S 0lSen F3ee e 510G s
oLy dlis ol 9B ds@udubdﬁ\kr;u
Slas) 5l eamad Lemlas 51 Ly Sl JLeS aos sad
OB st ool 53 Lags sl 2L s S pley W
Oemme s eyl L Sis 5 layds S aedls olwa
s i si plol el 05y o8 280 s 03
.ﬁ)\}i«l?w ‘J&:Ji}@).asj};ﬁajj\ b s

ety LS 3 (5 it L 101 0L
S el S des 5 Eovu candr 55 La i g0l s iSO
2 0Lays 53 1y 4Bl 1ad (G 3 ) g BAS kS ey
C)ud‘ﬂw)f Jel.&': JSuA Jﬁ)})l%bouwbﬁ
2 ¥ b sl ol o pi ol sl
aS sls ol L;a);&uo:b AL s LSST Sl fah
JUCHCIPUN WY 7, SUEN & W -V I 1 3 W
il S L a3l e s0 i1 aib_LeVo
LSl (U832l L aSB eV O 1B 5 5k
Lol J S el banslas o eosd jblaes oS sl
ol i Ldld e ralS e el dssY)
S S5 a8 sl oL iy sl g Ailes
blas falSa v s 53 o OS5 5 558 00
Lo g3l b, i f fagin ol 53 aS ol i sy
.,\_..:C,;g)‘.)tm JAK&C—L{ 42.;\3}::\3136)‘.,\:\;.:: J)M
b LeVO U 5 sl Levo U Ll 5 (Vo) Y)
ORI e Spdin Ll Sl LS ad S el
L oawslin 55 540 C)bl&«ﬁj‘ﬁ&j‘ub‘jj—@u
J:}T_G DRI 95 A 3 ‘Q\)&“A)\HJ:STL’JL&»
SalS L asl e VO 3G s 81y T dndllas M5
Sty S8 ol lalins falS LSS 653
il b aol LeVo U5 sl rass s tasl
¢M}QV4&J>Q}L&%\)QJ&\)§@@L§JJDQ}&S
e ded eI e is L sl bl 03 s Kol
J)Mt\)\@uojw)&uwT&uo)ﬁﬂj
%JJ;OJL:‘LAJ)jﬁ)TwJAL«.{ JAK}JQJZJ)
e 033 e 1355 Bl ST olalls 3 e
o i ooy ol ) S ST ghls mandeis laos S )

.W\éjjﬂéTQwLbjb L



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.4.7
https://www.jdisabilstud.org/article-1-377-en.html

[ Downloaded from www.jdisabilstud.org on 2026-02-07 ]

’l’ 22840.1393.4.3.4.7 ]

[ DOR: 20.1Q0ixd

References

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

Karimi H, Nilipour R. Characteristics of Developmental Stuttering in Iran. In: Howell P, Borsel JV,
editors. Multilingual Aspects of Fluency Disorders. UK: Multilingual Matters; 2011. pp:398.

Watkins KE, Smith SM, Davis S, Howell P. Structural and functional abnormalities of the motor system
in developmental stuttering. Brain. 2008 ;131(1):50-9.

Damico JS, Miiller N, Ball MJ. The Handbook of Language and Speech Disorders. New York: Wiley;
2012.

Packman A. Theory and therapy in stuttering: a complex relationship. J Fluency Disord. 2012;37(4):225-
33,

Saltuklaroglu T, Dayalu VN, Kalinowski J. Reduction of stuttering: the dual inhibition hypothesis. Med
Hypotheses. 2002;58(1):67-71.

Stuart A, Frazier CL, Kalinowski J, Vos PW. The effect of frequency altered feedback on stuttering
duration and type. J Speech Lang Hear Res. 2008;51(4):889-97.

Antipova EA, Purdy SC, Blakeley M, Williams S. Effects of altered auditory feedback (AAF) on
stuttering frequency during monologue speech production. J Fluency Disord. 2008;33(4):274-90.

Howell P. Effects of delayed auditory feedback and frequency-shifted feedback on speech control and
some potentials for future development of prosthetic aids for stammering. Stammering Res.
2004;1(1):31-46.

Packman A, Meredith G. Technology and the evolution of clinical methods for stuttering. J Fluency
Disord. 2011;36(2):75-85.

Lincoln M, Packman A, Onslow M. Altered auditory feedback and the treatment of stuttering: a review. J
Fluency Disord. 2006;31(2):71-89.

Unger JP, Gliick CW, Cholewa J. Immediate effects of AAF devices on the characteristics of stuttering: a
clinical analysis. J Fluency Disord. 2012;37(2):122-34.

Guitar B, McCauley RJ. Treatment of Stuttering: Established and Emerging Interventions. Lippincott
Williams & Wilkins; 2010.

Saltuklaroglu T. Assessment and Treatment of Stuttering Using Altered Auditory Feedback. In: Jaksic
SJ, Onslow M, esitors. The Science and Practice of Stuttering Treatment: A Symposium. New Jersey:
John Wiley & Sons;2010.

Kalinowski J, Stuart A. Stuttering amelioration at various auditory feedback delays and speech rates. Eur
J Disord Commun. 1996;31(3):259-69.

Hargrave S, Kalinowski J, Stuart A, Armson J, Jones K. Effect of frequency-altered feedback on
stuttering frequency at normal and fast speech rates. J Speech Hear Res. 1994;37(6):1313-9.

Armson J, Kiefte M, Mason J, De Croos D. The effect of SpeechEasy on stuttering frequency in
laboratory conditions. J Fluency Disord. 2006;31(2):137-52.

O’Donnell JJ, Armson J, Kiefte M. The effectiveness of SpeechEasy during situations of daily living. J
Fluency Disord. 2008;33(2):99-119.

Zimmerman S, Kalinowski J, Stuart A, Rastatter M. Effect of altered auditory feedback on people who
stutter during scripted telephone conversations. J Speech Lang Hear Res. 1997;40(5):1130-4.

Macleod J, Kalinowski J, Stuart A, Armson J. Effect of single and combined altered auditory feedback
on stuttering frequency at two speech rates. ] Commun Disord. 1995;28(3):217-28.

Kalinowski J, Armson J, Roland-Mieszkowski M, Stuart A, Gracco VL. Effects of alterations in auditory
feedback and speech rate on stuttering frequency. Lang Speech. 1993;36 ( Pt 1):1-16.

. Lincoln M, Packman A, Onslow M, Jones M. An experimental investigation of the effect of altered

auditory feedback on the conversational speech of adults who stutter. J Speech Lang Hear Res.
2010;53(5):1122-31.

Watkins K, Patel N, Davis S, Howell P. Brain activity during altered auditory feedback: an FMRI study
in healthy adolescents. Neuroimage. 2005;26(Supp 1):304.

Hashimoto Y, Sakai KL. Brain activations during conscious self-monitoring of speech production with
delayed auditory feedback: an fMRI study. Hum Brain Mapp. 2003;20(1):22-8.

Fluency Coach [Internet] [place unknown]. [cited 2015 Jan 3]; Available from:
http://www.fluencycoach.com.

Stuart A, Kalinowski J, Armson J, Stenstrom R, Jones K. Fluency effect of frequency alterations of
plus/minus one-half and one-quarter octave shifts in auditory feedback of people who stutter. J Speech
Hear Res. 1996;39(2):396-401.

Natke U, Grosser J, Kalveram KT. Fluency, fundamental frequency, and speech rate under frequency-
shifted auditory feedback in stuttering and nonstuttering persons. J Fluency Disord. 2001;26(3):227-41.



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.4.7
https://www.jdisabilstud.org/article-1-377-en.html

[ Downloaded from www.jdisabilstud.org on 2026-02-07 ]

1823222840.1393.4.3.4.7 ]

[ DOR: 20.190i

27.

28.

29.

30.

31.

32.
33.

Aledavoud A. Efects of delayed auditory feedback on speech fluency of stutterers between20 to 30 in
Tehran[Thesis for MSc in speech therapy].[Tehran, Iran]: University of Social Welfare and
Rehabilitation Sciences; 2003. [Persian]

Tahmasebi N, Shafie B, Feizi A, Salehi A. Determination of the reliability of the severity instrument-
fourth edition specific adults who stutter. Journal of Research in Rehabilitation Sciences. 2012; 8(4):605-
11.[Persian]

Pirozzo S, Papinczak T, Glasziou P. Whispered voice test for screening for hearing impairment in adults
and children: systematic review. BMJ. 2003;327(7421):967.

Ingham R, Ingham J, Moglia R, Kilgo M. Stuttering Measurement System (SMS-8) [Internet]. [cited
2015 Jan 3]; Available from: http://sms.id.ucsb.edu.

Maxwell DL, Satake E. Research and Statistical Methods in Communication Sciences and Disorders.
New York: Thomson/Delmar Learning; 2008. pp:561.

Field A. Discovering Statistics Using SPSS. California: SAGE Publications, Limited; 2009.

Stuart A, Kalinowski J, Rastatter M, Saltuklaroglu T, Dayalu V. Investigations of the impact of altered
auditory feedback in-the-ear devices on the speech of people who stutter: initial fitting and 4-month
follow-up. Int J Lang Commun Disord. 2004;39(1):93-113.



https://dor.isc.ac/dor/20.1001.1.23222840.1393.4.3.4.7
https://www.jdisabilstud.org/article-1-377-en.html
http://www.tcpdf.org

