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Abstract

Introduction: Stuttering is known as the most prevalent mental speech disorder. Studies indicate a direct relationship between stuttering and poor
attention control. People with stuttering have difficulty concentrating and adjusting attention. Because of difficulty in stuttering treatment as the child
grows and ages, it is essential to follow up on this disorder in childhood. Scientists use various therapies, including cognitive therapy, art therapy, and
hypnosis, to treat stutterers. Numerous studies have supported the benefits of exercise in controlling cognitive processes, including selective attention,
planning, organization, flexibility, and retention associated with working memory. Recently, researchers have recognized that instead of using a simple
aerobic exercise, using physical activities with a cognitive approach is more beneficial for cognition development. In the present study, a racket sport,
ping pong, is used for intervention. Research has shown that ping pong exercises as a physical and cognitive physical activity can improve attention
and concentration. Therefore, the present study aimed to study the effect of a ping-pong training session on selective attention and stuttering severity
in children with stuttering.

Methods: The present study was a case study. In this study, the A-B-A-B design was used. Two boys and a girl with the stuttering disorder ranged 6 to
7 years old were selected. The code of ethics (IR.UL.LREC.1398.034) was obtained from the Scientific Research Committee of the University of Isfahan,
and the children’s parents completed the consent form. The intervention consisted of 24 sessions of ping pong exercises intending to improve selective
attention. Selective attention and stuttering intensity were assessed by the Stroop test and stuttering intensity scale, respectively. Stroop and stuttering
intensity tests were used at intervals of one day between (5 times) to achieve child’s first baseline (A). Then, the children entered the first intervention
stage (B). Intervention time for each child was 16 sessions of ping pong exercises, three sessions a week. In the second stage, the intervention was
stopped for one month, and only Stroop and stuttering tests were taken from children (A’). Then, in the second stage, the intervention was performed
again for one month. After that, in the second intervention phase, one month of the intervention was performed again, in which the subjects practiced
for eight sessions (B’). In this phase, participants entered the training process, and after each training session, the mentioned tests were retaken.
Results: After analyzing the data, the results of the present study showed that the percentage of non-overlapping points (PND) of the subjects for se-
lective attention was 18%, 75% and, 66%, respectively, and the percentage of non-overlapping points (PND) for stuttering intensity, respectively 72%,
68%, and 75% were obtained. Since the higher, the percentage of non-overlapping data, the more confident the intervention can be considered effective.
So, according to the obtained results, ping pong exercises were effective on selective attention and the severity of stuttering in children.

Conclusion: Findings of the present study revealed that ping pong exercises were effective in improving selective attention. According to previous
studies, ping pong exercises require complex physical coordination and adaptation to constant change, so hard-working cognitive processing requires
high cognitive control, decision speed, and especially attention and concentration to improve cognitive functions. In addition, the results of the present
study showed that ping-pong exercises were also effective in reducing the severity of stuttering in children. Besides, the research has indicated that
there is a relationship between speech mastery and attention. Ping-pong exercises may have reduced stuttering in children by improving selective at-
tention and inhibitory control. The present study is a single case study. It is suggested that in future research, researchers conduct a similar study with

a larger sample size so that the results are generalizable.

Keywords: Attention, Developmental stuttering, Physical activity, Speech

*Corresponding author: Maryam Nezakat-Alhosseini, Associate Professor of Motor Behavior, Depart-
ment of Sport Sciences, University of Isfahan, Isfahan, Iran
Email: Mnezakat2003@yahoo.com

doi.org/10.30514/icss.22.4.13

13


http://dx.doi.org/10.30514/icss.22.4.13
http://orcid.org/0000-0002-4603-7947

PP clmiso

S Ll e Il A=

- 9,.: allae

St ST I 4y Minn 15395 S oy g ARG g8 g9 Ui 8,95 igeKing iy yod 0490 S I

Yol g O ‘f‘s;'?”:’ LI PRERV ‘rM O ¢

T | S8 35 o1 y0 (S8 1l 5930915 Lugo

ol eolhol ool slSals (535 psle aaSals o 35 o o8, 05,5 (5 J S 5 55650 | ulin 5
ol eolhol ool olSals o35 el waSails o 35 > i3, 05,8 il ¥

ol ool solihol (S35, psle sl tshe gl eaSadls loys S 05,8 Juolil ¥

Ol eolhol plaol slKals (o535 el aaSails o 35 o 8, 05,5 ol F

Al gl cleiol (S pole olEils o stdu s 0aSails o Sleys LS wi | lid 5.0

BT 50 LS 5 010 952y cowitins abuly azg S 0 Chrd g SaS a4 Q0 o LiS aplgd SA0NRD
0)95 S Sl omyp G | Boe ulply e GBI (repe iS4y Byl jlas conl (S azgs
oy ity ST S o535 Sl St e 3 2Nt S R Sl

Mo 130 Sy 5 99 05 AB-AB g5i 5§l syl _0y50 (b 5 (o] das y0l> ragsy 55U A9y
Sy Sy iyt VF Lol alsls aind il azadan g & Jlo ¥ 5§ s dials by S oS
G bl Gelide 5 gyl (gajl augi i 4y CaS) B 5 (Bl azgi 09 ol 4z g 05 B L
(A) w5y oilail St Sl g gyl Glaggail lawsi i 3ys0 (glayeiie aly s 0 ind b)) cas)
4 g aly b 0 .(B) wi (5pSojlil b yrin a5 3l e g 09 S S Sl el and> V8 ls adslas
A3k s (A) 0 48,5 5065 5| S S g gyinsd (Sloiges] S 5 oo Ciye alilie olo Sy ik
(B) wo,8 s aslos ﬁb 3 bkl cgz g ojlail g Cdly dalsl vgr Sn s Sl yed and> A Jolis a5
535S CuST Sl g ] dmgs Sy Ky Sligpes a5 ols Las Layloges dwesls fulow 5l e slRAISl
D1 sl

Sy 203 5 (S el Gy S e 4 S S Sl i Sy S5 4 nlaly 3898 AT

Sges oslatul (gad; cuSd Pl a4 Mie (5555 50 cuST Gud g d>g5 dgpe

AR/ /Y F redly 4
WA/ ANY 2 s3lg !
WAR/AIYA S5 99

SO o iy
4o

@by casd

J gm0 Ok g8
oKl (e)y9 |n9lc susiils LL_,,_'ZS)?
Olpl (oleral oleasl

Mnezakat2003 @yahoo.com :jues!

doi.org/10.30514/icss.22.4.13

Citation: Kavehpour Abarghouie M, Nezakat-Alhosseini M, Shafiei B, Rafei Boroujeni M, Nikkhah S. The effect of table
tennis exercise with cognitive approach on selective attention and severity of stuttering in children with developmental

stuttering disorder. Advances in Cognitive Sciences. 2021;22(4):13-23.

ol oS e g 4y iBlysn a8 S5
axgi Sgd e b5 L o e Lide o laie 4 ax g el
5 Olsy LS s jslaie 4 b llys (ol e (Soalos obml sl
arg parass QUly (1) sl 5l 0550 Wil & 4z s mlie (apass

Sro g S oo 5l (S b Jerde 5 (SOl Oyge 4

EPXV-FY
ST () g oo wiSlid M Sy Pl Sl Glyse 4 2aS)
10 Ll L bl dalis 55 ouniS b 105 (ESe o),S5 i |
(s Jelge ouzmy Jalss 4 iy cuSd ud, el LS Job
Olee 0l 50 V) WBboe (S5, 9 (eletxl Glms ((JSUS 05

Lg Ja.uj.a as ‘SsLer»—l 0145 O ‘6;})9 ‘SLQUBLQJ Q .109.:).4 GLQ 7"'*"“' u.u.D.J


http://dx.doi.org/10.30514/icss.22.4.13
http://orcid.org/0000-0002-4603-7947

S (Sl dzg5 o 5 0yl (2Bl adojld o o5 uertd L)
SYsb (e wile) S (Bl 650 b (235 Sl @
5] el (ol Sy 5 g S 5055 bl ol a5 e
AOF) $9d o0 dpogi yrinn LS Glao 5,15

e Sy Su S S S SRy Sl pEl e o
O KKy Sl s a5 Wleols lis b jueghy .Cuwl oads solazul
) S 08 g a2y wilgioo Sl 5 (i (S Sl G lge
g pal PLSIL 0355 59, 5 &5 Sl (V0) wdsy d9e
ol | aplice s b el o0 plowl o3 S g et
G loe S p S Sloyes Jil Pan (V2 1 0) wilosls
iyl (o2l slas S5« Sl azx g (o3 J S (S >
oL San s Chen (V) ols olas | amgs Jlasl 5 g,ls3l (olis
@bzl sl Si 5 ale Sl SuSy Sluyes J s
L, (AD 5 00 _b9m o,e0 b 5555) o sl ay e 5568
SoXKs Slo jed a5 a8 § ass Gladze (ol (VF) Wols lis
5 Sl DM 9 Sz (Sloys ot Sy lyie 4 Wil o
Geiod 5l Bas g, ol 5l all eolanl BB S0sS cpl o (STl
2SS 05Ss, b KK Slo el )90 S 1 eyl
Al oyge ;009 casd 4w (B0 casl Bud 5 bl axgs
alrlas (g, o ol @ Ll Sl Gliiee woliyed cnl o G
2 FELs sao S5 sgn Cuz (ol 1t g Sl (o paeS
Dgad oolaiwl coSI PG S asS

PLRvIY)
A-B-A-B g jlosaie 5,50 T b 5 (stalejl annd yol> 1assy
L 5 dele b wsolo il (TSl slog b 5l e oo ol 03
Sype slagsb (ol p 5l (S g sl Sloj la e 25k
3l aS digS led .l (5)L8, sla gty Al 0 aS cl 5 et
S pleys szl bl s sales] U8 culay 25k ol
ool Al s Sl 5 5 pilins g oo sgs Jlao 5 e
A Camdge 50 40 allas Sl geiins 1S5 25k cnl (S (2 et
Sygo 55, sled 5 eaSeS 8 slen b g Lol adlsl s a5 ol
SuaBge g3 ,0 Sas 1) W) g gl (cwyp bigyb ) 0pS o
GJQ.LA)'T JrsS (A g A) al > Cosdge 90 5 (B 9 B) alzlos
350 6l it asly b aslllas ol 5 (VA) s o a8l Jud L5
I om 5 00,5 Jlosl | alslae (A) wi 331 HFanses s 5 ks
Al b daze 4l b g B) wd oo S 0lail e s all> e

A 3 AF) ¥ e a5 S5 | oS el Sl 08 L
P al 4 Yioe SS555 51 45 95300 ko s el )
S iy Ol GBS Slg )b Sleya Sl jgne b azgs Jlil o
Joe wlal oS o a3l oo caSd au LT (ol s ol
(Dual diathesis—stressor (DD-S)) ailS'ss sl yw yies! sl
Sl Jole iy Sl S g 5 ciblye welis 3 g s
oS obasliin, mls (0) osd oo (i CoSd 4 e a5 Sl
w23 g0 LS 53 500 )18, anlllas (piz g wlos S eSS cnlly
arg mebal g JyS 5o ool Wil (uST 4 M (S0 oS
(o5 Semo b plojen GSS S pll a5 (555 4 (F-A) W)l
b dag e oMU 51 S0 (B (V) a0 oo Giolidl ) cusd cu
3 Mt 5 Vb G pls 5l o)le ST Glils (B955 )0 4y
Ol 4 sl cpl ol e 500 ST @ S S 5l azgs Jla]
S g 0yLil by ST w50 az g J S anlp Jleas
(S slapleys ez 5l 0s5UsS (Sloys slans, 5l haresls
QS e oolaiwl caST 4y (LM Lo o S p i g g Sloyo i
ooy JyuS anld 5 (o) bl 5l Slagios 5l ok jlass
(S iyl oo ploile (s jasl el az g alox 5l S50
0 )90 Sy a5 wlosls oylis wliizg wles S ule gesly 6030 5
oealS g alis sles SIS seups 4 pomie Wlgi oo 55l9 Dl el
3o A ol yaid ol cBlae g 09 S s Mipe 5355 o lad]
() disn dgug |y 508 ol cuST Dl puins juf

L o S p (o9 Sluped IS S sl s paix
gl Slgioe 255 Sluyes 093 So a5 cnl Jl oIy S92
Rl cnlaes alidl Ce e ] 5068 (Su3sls e (Sl
LS slos Sloe g o JWs 4 5 425 (arasS dgup oo
Sl yed 0)90 o (el Olyy sleoliaus (bl 058 0
Oreliss gl Jbe Gl @) (eas laple; ply (585
of Js @ g S JUb 1) G 5l gt Sl Jelse
oledl plaaze 13l (V) Whioo dge sl sla dilo
Ladd a5 Sl 5e3) ool (g3lep (o ped SO 3l ookl (sl ailails
locdled 5l oslitl (Wsd so o 8 clos,S 5 1| s
S sla il b oS i slacdld) 5 0%, b
M) ol jaresge S5l clos,S 5 0, gl (0 ol yan
oarass ade (o Sl g0 ( SELS 6250 5 ke (VY
Sl 35 990 Zellad ) ool (g o5 (2Ll M (6500 g 4z g
ad ool sSld 65,0 aels a5 Sa el (VYY)



Wyd gtne b0 (am Sludr (o aiiBly pe Sdy Giale
sy (oye g g8 Vo ool (el (aimy6d) 25T, (s, b
Gl w8 s b Banses i 5wl Jlo)l (b Ve e
Slad> Job 10 .050,5 o coliuldado ¥ caw o oo a5 Wols oo
Sody b a0 gemmo 855 (el oI55 S0k 2Uly 4 ez g L
2 0ols yhigel o (did ST) ST,

S lhe «SogS Sllg 4 azgl boand> o 0 el asliy
6>‘)]o lm@oj,cﬂ Sy @ 4> gl b pizmed g 0dd oolo d"}ﬁ""
Sl Sy a0 alagg oo (O 1ol Ll 5l el ez i oo
oS Cewlgs o0 0SS 50 5l 905 (oo DUy (S g s (250
Polal Sygo 4 K, 5 e guly atie S, Loy 4 L
V5l g el Coond [l 4y 00 S ES LS Blae jue (Vo oo aiaS
oy SIS 4 Ceslign oATES 5 w0g ol 5 )iT0 Lol T U
(Vb oy awgs oads aaS olad Joxe 10 i 95,8 45 ano
LAl S50 4 (26,0 5 i) Sslite S5 50 b plogsi (e
oo )3 ) (25,0 g5 &5 Cuwlgs g0 0SS 50 5l 5 0,5 oo Dby
0 Fal (20 o Ceom )3 1) Sbs 095 5 w80 Fly (o0 Sl
@ Rl e IS g ab oo LSl pa (S g5 G Al e )0
Dolitte 35 99 b plooy e (F olyoo by (S0 S, Loy
oMSES ph 5l g 0,5 o0 Slin (Bolal Djyge 4 ()0 9 Seie)
Gty b1y aste g8 5 &8T5 (69, L) (20,0 g8 a5 Canlys o
() a2 &l &S,

Ty REEI

severity instrument (SSI4)) ccsJ Lol o HIpl )
(Stuttering

Mol o izmen g ol DLl byl pslaie & pgesl ol
Ly VAAF Jlo jo a5 el oSt ol olilhs jo Jingh
CaSd 4y PV ojed c b ol Bub p o3lo g e L8l s cusd
oS YV-YY o ped winas caSd a0 V)Y opes wciis LS
e ST Vb 4 Y8 0,05 g ol oS 4 YA-YO 0 j0d cdawgin

) 098 o0 GBI ayas

(Severity rating (SR)) ccsJ wud wldn .Y
ST ar T oy o VL a8 sl 230 pod Jolds CiST Sy e

)L:..x.c Q:‘.‘ .o)lo o)ulg;ﬁolMQOTc)Aj u.)))u.AJlJBJJM)LMMJ

),,;L, 3 olaebl Cuz s uFoslail g il delsl alsloe puaws (A)
eolie CaSd 4 e 250 S5 g e 90 (B) o8 cd alblas
ool daddllas 4 55,9 S o Gl Jiedar &g 4
b byl bawg bl 5 (Sloyd LS S50 0 535S oy
o Blas ol wog Dle a5 0l e plisul G585S 4 2
G F g 00gamma ,o pils 138wl cwllad floys cod Jlu
LYo c).o.j L! M_g))am| QBA)T ‘015 uuLw‘ » @”5’“ 0 v ‘JLMJ Y
Cadglre pilas (opally 5l cols; S dawgie cuSd Sl A
5 G502 pac adlas 3l 29,5 SO W, Soeles DS
sl o JBauSeS 8 jpas (Juped Ol o gl
wLo) pas 9 FIESNW LS‘)-'." iDLl J.J gd.';_éliQLo)’Lu LS‘S)’
D I aalol 4y ppally
(R.ULREC.1398.034) M08 3,5 ¢ 13509, cogad 5l
pyd eSS @ M 8058 pally b gland> b oo Sy LS
Lyl 18 0ty Sos8 dw g JoeSS asbiculs, 5 S0gS cazed Oledlbl
A SosS o Jol al b 4 sbows e il bkl
&) ol 0 55y S Aol 4 gl 5 cuS oud lapses]
Ol yed aud> 1 SogS jo Gl alblas by o wud
@ e aly aAl>ye )0 og wlis o dndr dn B0 4 Sy
R 9 g.)ﬁj...».u‘ 6&05.0)] Le‘.u 9 IR ;939...‘0 azlow ole sSa O
s Al A o Goge;3] 45 85 &g aldlae slo S loaze
O 9 0 iyl Wig,y 8 lg boauiS'ES b al> e cpl o (B) wis S
Lo Sz b oo 48,5 S0 (glagygesl o)lgs i ped dudx 5o |
Sleyd aud> jo HBauS eS8 sled Jiegh ol jo (S Bles
Able a8 8 o yed aebp b lojen Sl

PEIESA PESVIRPWETE KV FPE SHE SIRLATERON U ES) | g PAPIESRW
TYE Jsb & oo 8y 2 Ky o 3 Sliyed
B B R L e L
Sl o3 ey o o plal o 5 ST S5y a4 (o (glls 5 Lg
Yo oS a5 adds Ve Juld aS 4o FO sga aud> 2 o
OB AT S 1l 0 (50,5 0w a8 B g Sy ol i adds
L Ls)jusl) T2l 09.».....1 ‘Jl) suy L: LS’L"“"—l O Jj‘ d.......l} 5o

Jee Sy s (655,158 0500 ( Sdlen DS > (yole Caws b,



talesl Coadge 99 L (hgean né v saias i 1 Sges
bl olasi a5 &g pl 40l dewloe (Gl alSlos g 4l Lo
)l SIE A Olyss el 5l g B cosdae o a5 1) Slacsls
2 salojl S8 pliee 0gdice wpd Vv 50 5005 o drslons
S0 Sambge & Cundye Sl s i 4 (Fogeil ST iaghy
Oy a5 S cpl 405l (S (hgeed e slaosls voyo g
s S5l a5 Gl o by anily e polie o Sl
Sl Ol 4 Coad @yl Y13 Gl s Cosdae 0 e ool
ol LSS 3529 L o glaosly e o Dl aS glalSlae o
Sloodls 5o )5 az 12 i rizmed a3 oo (LiS (6 7S (Shalejl S
Chgred sodls wo s L) VL Hslre Cuadge 50 (o Sspen nE
weils i Al aldlae o g 7tam Olaebl b il (5wl
Sl Eedseim 9 Sdsenn Golus Jelod @mlbs aslsl o

el 0 03591 (5l o p,8 b Lmssay.ﬂ slaools jloges

basdly
Olsanl STy oy Slyed ule 5V Joor slaadly b il
4l Lo Vo YYIYO @ 0l Lo j0 4l Lo V- OF/A 5l T Sogejl
Olatanl jiiSTly ley ials saias ylid aS ol oo, allawe o
Sy Ghgmed é glaools wsyo Ll s 5)ge ‘S,‘og.aﬂ &l
Dhgeed laools aoys lie g aoyd NVA L plp g1 Sogejl
g 4l s o ools 5l as o <JAY Lo cplply cosl as s < /AY

(O JS8) wigls Sligen alslos

Sgd g0 4 )5 IS 4y b5 5 LS puslidial 5o (loo S sl 4,
Gl blaziul jlae cpl o)l caSd roriw o (goawie sllie g
9 Cons olf] g_;’l)))‘ ..\.»4])3 )l Jo55 9 ..\...ALSGA WL».A L)'“A'HB oolawl

(Y +) 89500 w3 O & Cand (69 G STy s 5 c

9yl o3l ¥
arg G pSoilil ol plyie 4 Jlo P51 i S (gl (05T 0!
T Gl (wlidply; 5 oulidonas Oy a0 (ol
ol latanl S5, S Y g lgten AadS VD (g5l ol o el
AalS e 4 4255 g Ky ST L sl (gl 39 ge 0ol
STy Glej ygeil cnl yo e Lad wlS amino (59, ;) L e )
o198 Ol )3 058 00 (5T o3luil Glseali 5 Glses slact e 5

bl g 2lsy 9 00,8 eolatul 1) fygesl (pl (gw)ld 4 ()] Ko 4

ool Jalxi 5 435 ()
$loo 3 oolazwl b Jol > po jo drosls Jlogas (g, JLd=s 4l
X 97 b (5550 osls dilie Jas calzloe g 4l Loz Cuedgo sloools
69, (o, Ve -Ae Lo jloolarwl L) ol alaase SO g o oS
Ol alaions g wg) b g ailee Lo o) 5l (g 2355 )15 4l L
Gl Jelo gla as s (eSile) i ol slaasls Lyl
78 sloosls wo s 5 Wg) b ;8) (FusBgacm 5 (Serdsesssd

e ogeil o alshis 5 by plyanls (23515 loj Blyed Sln ) Jpor

(B) pgo alsluwe (A) pgo aly ks (B) Jg als-lo A) Jol &b ks 903!
VYYIVO V-YAYD V. V- OF/A &1

SIAY g slaosls ws o

VA i Ghgren e slaosls as s

(a5l o) lPranl Sy (o

o1 ol alaima g iy, b il bas ) JSS



Loply o1 (9g05] (6l g i slrodls doys el LS 550 595031 YlgPeanl 28Ty ey Dl ped (e SKilo ¥ Jgaz (slaadl b gllas

ol ol do s <Y gean bodls doyd (i 5 duoys (VO alble o 4l Lee Ve VVIO 4 by L s 4l Le VVAVY 5l
(Y JS3) 03 Slisgron alslis sl Las s laools ooy +/¥OLs  oges] sl lsenl (2iSTy leg (2ol sains Lis a5 Coud sas,

o1 goge3l 1o alslae 5 4l lsseeal (2iSTy lojy Sl pai Kilo ¥ Jgo

(B) pgo ali-las (A) pgo asly b B) Jof als-le (A) Jsl by b o303
ARRAYIN VPYIVD ARE ARNTAY y—i
IV g slrosls ws o VD i Sigeen e slaosls do o

(a6 (o) lanls (2515 Ol

T ol it g g, b il s Y IS

Lol oo Go9e3l Gl Gligpan 8 sloosls dops el S5 0j00 iogasl lyranls STy o Syl (e Silee ¥ gz (glaaidl L il
Ol casl auo o < JFF igean sloosls do o e g as s < [FF a3l ;0 4l Lo Vo PVIYY @ sl s 0 a il Lo VYo /-8 oo
(VW USS) wls Gligrod alsloe g aly s jo Waosls jlows o «/FF Lo 93051 8l lgPeanl 2iSTs ey ralS saies lis a5 el oo,

P $oge)l 5o adlae g a4l leseeal 2iSTy oy Dyl (Sl ¥ Jax

(B) pgo ali-lus (A) psgo asly L (B) Jsl Alslne (A) Jsl 4y b o305
\-2YIXY ARIANATA YWENY AARRV/ P
IFF Gigeen slaosls ws o FF Gogeat et sosls ds o

(4t ko) (lgzanls 2STy o

e Ol alaiss g Wiy bas ailee L Y Ss

1N



Sogead slodls o e g o0 VY L il e T Sogesl sl 1 G090l CuST o Olyed ke a5 das o Hlis b o

g 4l s o ools 5l as s VA Lo cploly sl asyo < /YA LiplS oaips lis 4 el ooy alzlae 0 ) @ wl ks o Y
(F JS) adyle Sligan alslow Dogaad e slrosls duojd ol i 0550 Soge3] (sl caST o

&1 Gogeyl jo alzlane g 4l cuS o Sl ped 2Kl Jgo

(B) pgo a5 low (A) pgo wly ks B) Jol alzlow A) Jgl ab ks g0l
\ Y \ ¥ -1
YA Ghgen slaosls ds o VY i igeed pmé slaosls do s

losls duo o e g doyd IFA L plp T Sogesl sl Lbgeen N S RYOS ICIEL Y SRRV GH JURRENR | PSP g V-X S KA A S PO
Lz o ool jlas,o +IYY Lo plpls .cuol o )0 < IYY igeon oaid ylid 4 el ooy a3 lae jo < /FY @ aly b o Y/F-
O JS5) Wl Glisees adSloe 5 4l e slosls oo el a5 5550 0903l sl cuST als rals

T oge3l o alslae g b cust wad Oljes (1 Sibe O Jgox

(B) pgo alslke (A) p3o arly bas B) Jol alslae (A) Jsl sy b Ty
-/¥Y Y VAN i o1
SIVY g slaosls ws o PN hgen pé slrosls ws o
g
3

T ol bt g iy, b il s O IS

19



5 ools 5lasye /Y0 Lo cplply cwl sy < IYO b
e osls wo o e a2 Wl Sligeen aSlae g 4l k>

Sl pes il sl e Ligeen slaosls woys g YL igeen
NS JOWICENOR Y JURV-JIE SHE o8

SIS RURLY JURVRCA OIS IR R E A AR Qi PRES
oas ylid a5 Cewl ooy alzlae ;0 VAY @ aly s 0 Y/7-
e slosls o ys el a5 5550 0ge;] (slp cuST Gas ralS

losls duo o e g oy VO L ply T S903] sl Lbgeon

o S0ge;] 5o allae g il CaST Gad Glyel Sl £ Jgax

(B) pgo alslow (A) pgo wly bs

(A) Jgl 4l b5 Fo30]

VIAY A

VD i Shgeen sosly ws

Yig- P

VD g et slrosls sy

o ol aliis 5 Wy, b il s £ S

S o iz b Ls;éyc)'] o b o A cul ol el ax g
axg ol a4 g ol ) Ll 5l acs G his Wb g 0gd o axlse
(i S, L ooy pols gadss o e Glgie 4 08
L5'5" cb ;.\al; JJ}S MLSA JL...J)‘ o;.\....SuS),u ‘5‘)4 ‘;u)l.‘ 9 ..\...O...u
o g boye Syome Slon 4 az g aiels (el (nl 5o Sl
Siedguw S udzd glaai8l (YO) 0gs bogspol S yzo 5l azgs 0,5
S0 B 4 cnlplo ol plas |y QB 4z g (g el sl )
S il Koy S Sl yed aindS Sladss b @lae a5 Sl )
(Y2 YF) poloe s b )55l 5 G oazmn &5 > Sialen
Sy (ol S W el sl 1A el
9 (V) oS oo b 1y (VL 5505 9 4295 0hg 4 9 625 peods
oalS p S Sg Sliy i a5 ols LS ol gudiod bl ogdle 4
= Oldlas b mls ol .conl 00gs Joe 55 Boss cusd Sl

X

i, S Sty Slig 5 98 S A (e o i ] o
Cusd Pl 4 M (oS cus) wad g il azg p (SSUS
s ESs a5 Wles S lgie cilidee Slalllas 15 og g0,
Lo awolie ;o 55065 (pl 5 (F) 0,00 0ezg cuST 4y Mo ol 31 o
)0 Az g (orlass g J ST 50 (6 ytien OMSEe LSS )3 g, (T35S
455 e S0 4 Sn (IS55 3 gt by La e SIS Sl 5
GlSS ST S ) Az Jlil e SMSee Vb (S p el
Wz @ ey gl parass o GUlS plpie @ a2 e K0
2SS Sy s ol plis ol Ghagh slaaidl (YY) AlSS
Slas L8 olabss b asl ool .casl ooy S5 Sl axgi 09
SEDRITNC SNEEITR NG S ST SCTCR I
L ol5osS 8 5ld slos 515 5 5y S5 10) b 4
L sl SIS 5 (V) e JUEsl 5 2355 (1F) 05 Clslas
DGl oo gunod losls HLaS T, (YF) ole agS 5o



WS e el Sy SG 4y able 0uil 1 Sl sl S e 1,

(Sa5 AR

Sad ol Jlss 4 g Sl azgr oly las ieghy ol sleaisl
0,80 S5 3l g, casd PLE! a4 M 5asS jo cusd
it al 180 28l 35y 5Lt 3,85, b KKy Sl
5o il el 58S o cuSd Gald alS e (gylge S g
iy dlion 95800 3,90 £55 5| g (nl &5 2l T 5 ol
s aiged e b i glalllan pliins ST Sliions 5 055 o
Al adly (6 i prend S g ls U wis sl

Oy g S
oSy oledel b pleal Gloys LIS 35 00 pyie elsins ]
Geo (al 5 eaiSES D e o odlgls g puje (IS8
Cod WL ol i a5 bl Geizmen 03,5 oo )Rl
wil oo ool o821 o iyl 4Ll 5l 7 5s VFFAQTS
B rl Gty po3 4 jo 1) ea a5 Gledial olRisls piome a5l

el oo ;ST Wingas glealy iwg

NS HllasNe

5 AR.ULREC.1398.034) 35! oS «Jlisrsn wass 5| i
Solen (g ol Zdl s lbsl oliils amgl cole axeeS
@ Mo (5355 (ually b sland> b o Sloyo JLaS S 00 Jotuo b
SO w9 JooSS dabiculs; g SogS pasd Dledlbl o8 wousd
s Ol Ll ol

&80 oylai
Og 9 WBloe w3l (el )5 asbpbly Sl g s pol> allie
8l ka5 g el o ool ol 1L plesles 51 e Zoles

S,la5 0g>g

References
1. Kang C, Riazuddin S, Mundorff J, Krasnewich D, Friedman
P, Mullikin JC, et al. Mutations in the lysosomal enzyme—tar-

geting pathway and persistent stuttering. New England Journal

Pl

ST sty (1) (slop e Alar s Sl pes S oS
el guo ilod )5 cwy w1y (gady ST PS4 M SsS
Al g 5 Sy LS o oS wnsise o5 Slighos gl
DS @ S 5055 ST B Sl Geisg 0 s 52
Oy adly (pl il GalS azgi (g5, » (nped b gl oS
s plgie 4 SuSdols 15 c) 0590 (5> S5 o
55 S s 3 35 e i 4l S g 5 e
Bl 4z g5 398 o0 LS (35 5> g )0 8 Shos 90 el 4z
Sgedt wzrge Wlgi o o] Gaigel 5 955 o0 barye oy Gailon 4
V) 558 S8 25 Iy ol

Mo 5 S sk g9t ol Ligy JLaS ((SSLs glas S, 50
Sy S il slagisu g98 wBbos ax gl (G2 (598
O 2l (S ol 4 £955 &5 9k 4 paie gl
SRS 5 (o095 £, Gz Ak ol casd ol s el
Al yo gl S e San] Lol Jele col S ,laS
Glisl Sl ail oly 5 ead s b obisS LS 5 Llaisky
e Olyy Satmo ay oS azg izl Gl (So R s 5l bl
el g lee Sy 50 Pl as (5 5b 4l ()l J 55 05850
5 Oliize 35 g0 pMS (43,5 BBgie g LS i o (Vb 2
alidlo 585 oS i i <) 45 w0n,S i bl Yoo ¥ L
Sl o8l o sanscaw! slal 5l (Sl g5lae S 5 6,
Gz 53 (YA) Ceol )03 b slae (Ul (S oy slaes]
Glie $laSi, b oo (slen LS St sskite 4 b
Jbe Olgas 4 b ol oo atulys gl 5l 5 oo JlujlonnS S 0 gl
P 4 legs g e couly aihie o 1) aii glagg
2 Fly (St K5 L slog 4 g aes Gl e o adlate
3 olel oS 4 M (505w oo lid Oladon coles o
Oee OB plaizins Slulus| oo 5 a5 00isS )l J yiiS
Oz 09,5 (lgy Lo LS adgi 5o (SMSs Slom 4y ol

warass das yaly 5l (S ls g able iiSly odais gl Sl
393 axgi mlia oS oo SweS 08 4 axgi ol .ol ax g8 oo

of Medicine. 2010;362(8):677-685.
2. Smith A, Sadagopan N, Walsh B, Weber-Fox C. Increasing

phonological complexity reveals heightened instability in in-



ter-articulatory coordination in adults who stutter. Journal of
Fluency Disorders. 2010;35(1):1-18.

3. Nejati V, Pouretemad HR, Bahrami H. Attention training in
rehabilitation of children with developmental stuttering. Neu-
roRehabilitation. 2013;32(2):297-303.

4. Blair C, Ursache A. A bidirectional model of executive func-
tions and self-regulation. In Vohs KD, Baumeister RF, editors.
Handbook of self-regulation: Research, theory, and applications.
New York:Guilford Press;2011. pp. 300-320.

5. Walden TA, Frankel CB, Buhr AP, Johnson KN, Conture EG,
Karrass JM. Dual diathesis-stressor model of emotional and
linguistic contributions to developmental stuttering. Journal of
Abnormal Child Psychology. 2012;40(4):633-644.

6. Arnold HS, Conture EG, Key AP, Walden T. Emotional re-
activity, regulation and childhood stuttering: A behavioral and
electrophysiological study. Journal of Communication Disor-
ders. 2011;44(3):276-293.

7. Eggers K, Luc F, Van Den Bergh BR. The efficiency of at-
tentional networks in children who stutter. Journal of Speech,
Language, and Hearing Research. 2012;55(3):946-959.

8. Kefalianos E, Onslow M, Ukoumunne O, Block S, Reilly
S. Stuttering, temperament, and anxiety: Data from a commu-
nity cohort ages 2—4 years. Journal of Speech, Language, and
Hearing Research. 2014;57(4):1314-1322.

9.Khan I, Nawaz I, Amjad I. Effect of aerobic exercises on stut-
tering. Pakistan Journal of Medical Sciences.2016;32(4):1005-
1009.

10. Roig M, Nordbrandt S, Geertsen SS, Nielsen JB. The ef-
fects of cardiovascular exercise on human memory: A review
with meta-analysis. Neuroscience & Biobehavioral Reviews.
2013;37(8):1645-1666.

11. Schmidt M, Jager K, Egger F, Roebers CM, Conzelmann
A. Cognitively engaging chronic physical activity, but not aer-
obic exercise, affects executive functions in primary school
children: A group-randomized controlled trial. Journal of Sport
and Exercise Psychology. 2015;37(6):575-591.

12. Vazou S, Pesce C, Lakes K, Smiley-Oyen A. More than

PP

one road leads to Rome: A narrative review and meta-analysis
of physical activity intervention effects on cognition in youth.
International Journal of Sport and Exercise Psychology.
2019;17(2):153-178.

13. Tomporowski PD, McCullick B, Pendleton DM, Pesce C.
Exercise and children’s cognition: The role of exercise charac-
teristics and a place for metacognition. Journal of Sport and
Health Science. 2015;4(1):47-55.

14. Pesce C. Shifting the focus from quantitative to qualita-
tive exercise characteristics in exercise and cognition research.
Journal of Sport and Exercise Psychology. 2012;34(6):766-786.
15. Pan CY, Chu CH, Tsai CL, Lo SY, Cheng YW, Liu YJ. A
racket-sport intervention improves behavioral and cognitive
performance in children with attention-deficit/hyperactivity dis-
order. Research in Developmental Disabilities. 2016;57:1-10.
16. Chen MD, Tsai HY, Wang CC, Wuang YP. The effectiveness
of racket-sport intervention on visual perception and executive
functions in children with mild intellectual disabilities and bor-
derline intellectual functioning. Neuropsychiatric Disease and
Treatment. 2015;11:2287-2297.

17. Pan CY, Tsai CL, Chu CH, Sung MC, Huang CY, Ma WY.
Effects of physical exercise intervention on motor skills and
executive functions in children with ADHD: A pilot study.
Journal of Attention Disorders. 2015;23(4):384-397.

18. Farahani H, Abedi A, Aghamohammadi S, Kazemi Z. Func-
tional bases of singular plans in studies of behavioral and med-
ical science. Tehran:Psychology and Art Press;2013. (Persian)
19. Diamond A, Kirkham N. Not quite as grown-up as we like to
think: Parallels between cognition in childhood and adulthood.
Psychological Science. 2005;16(4):291-297.

20. Shafiei B, Faramarzi S, Abedi A, Dehqan A, Scherer RC.
Identification of efficacy of direct, indirect and combined meth-
ods on severity of stuttering in preschool children. Jundishapur
Scientific Medical Journal. 2018;17(2):203-224. (Persian)

21. Makvand Hosseini Sh, Rashedi M. Comparing the Stroop
effect in schizophrenic and major depression patients with

normal individual. Achievements of Clinical Psychology.



2016;1(4):31-46. (Persian)

22. Eggers K, Luc F, Van Den Bergh BR. Temperament dimen-
sions in stuttering and typically developing children. Journal
of Fluency Disorders. 2010;35(4):355-372.

23. Jian Z, Yang H. Table tennis athlete’s psychological quali-
ty difference analysis. In 2016 National Convention on Sports
Science of China. 2016; September 23-25; Zhengzhou, China;
Les Ulis:EDP Sciences;2017. p.01035.

24. Ishihara T, Sugasawa S, Matsuda Y, Mizuno M. Improved
executive functions in 6—12-year-old children following cog-
nitively engaging tennis lessons. Journal of Sports Sciences.
2017;35(20):2014-2020.

25. Costelloe S, Davis S, Cavenagh P, Doneva SP. Attention

PP

levels in young children who stutter. Applied Neuropsychology:
Child. 2019;8(4):355-365.

26. Ishihara T, Sugasawa S, Matsuda Y, Mizuno M. The benefi-
cial effects of game-based exercise using age-appropriate tennis
lessons on the executive functions of 6—12-year-old children.
Neuroscience Letters. 2017;642:97-101.

27. Conture EG, Walden TA, Arnold HS, Graham CG, Hart-
field KN, Karrass J. Communication-emotional model of stut-
tering. Current Issues in Stuttering Research and Practice.
2006;2:17-47.

28. Eichorn N, Marton K, Pirutinsky S. Cognitive flexibility in
preschool children with and without stuttering disorders. Jour-

nal of Fluency Disorders. 2018;57:37-50.



	Bookmark 1

