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Comparison of Effectiveness of Executive Functions
and Transcranial Direct Current Stimulation Inter-
ventions on Language Development and Decreasing
Symptoms of Autism Spectrum Disorders

Abstract

Background: The present research aimed to compare Executive Functions (EF)
and Transcranial Direct Current Stimulation (TDCS) interventions on language de-
velopment and symptoms of autism spectrum disorders. Previous studies identified
many factors including genetic, environmental factors and believed that those suffer-
ing from autism spectrum disorders have social skills deficits; thus, addressing these
problems with focus on language and symptoms are very important.

Methods: This research was conducted as a semi-experimental study and the subjects
were selected from 7-13 years old autistic children of Ahvaz and randomly assigned
to experimental and control groups. 45 subjects were placed in three groups of EF
based intervention, TDCS intervention and control. GARS and NEWSHA tests were
used to measure language and symptoms of autism before and after interventions.
Results: The results of this research were evaluated using analysis of covariance
after meeting the presuppositions and showed that the amount of improving language
and decreasing symptoms of autism in EF based intervention and TDCS are signifi-
cantly different from control group after removing pre-test effect. This result means
that both interventions were effective on language improvement and decreasing the
symptoms of autism.

Conclusion: Based on findings, combination of both interventions may have signif-
icant effect on decreasing the symptoms of autism.

Keywords: Autism, Executive functions, Language, TDCS

Copyright 2025, Journal of Medical Council of Iran.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

Leila Elhaei', Mehran Soleymani?, Tara
najari®

" Master of Art of Psychology and Education
of Exceptional Children, Department of Edu-
cational Sciences and Psychology, Azarbai-
jan Shahid Madani University, Tabriz, Iran

2 Associate Professor of Psychology and
Education of Exceptional Children, Depart-
ment of Educational Sciences and Psychol-
ogy, Azarbaijan Shahid Madani University,
Tabriz, Iran

3 Master of Art of Psychology and Educa-
tion of Exceptional Children, Department
of Educational Sciences and Psychology,
Azarbaijan Shahid Madani University, Ta-
briz, Iran

* Corresponding Author

Department of Educational Sciences and
Psychology, Shahid Madani of Azerbaijan,
Tabriz, Iran

Email: elhaeilayla@gmail.com

Received: May 04 2025
Accepted: Jun 06 2025

Citation to this article

Elhaei L, Soleymani M, najari T. Compar-
ison of Effectiveness of Executive Func-
tions Based Interventions and TDCS on
Language Development and Decreasing
Symptoms of Autism Spectrum Disorders. J
Med Counc Iran. 2025;43(3):66-75.

Journal of Medical Council of Iran
Vol.43, No.3, 2025



mailto:moayeri46@gmail.com
https://doi.org/10.22034/43.3.66
http://dx.doi.org/https://doi.org/10.22034/43.3.66
http://jmciri.ir/article-1-3387-en.html

[ Downloaded from jmciri.ir on 2025-12-18 ]

[ DOI: https://doi.org/10.22034/43.3.66 |

"l LU Sgleskw glhgo Fimlgll W

Wi ogle g ulisiilgy 028l (bl
Ol (o (lonb 3T (S0 sugud 6Kisls
ulSsgS  (ibjgol g wlidlgy jLuisls ¥
(i gle g bl y 638Ky (o liiiwl
ulpl (oS (loualb 3T (S0 g 6Kisls
(i gle g bl y 638Ky (o liiiwl
ulpl (oS (loab 3T (S0 sugud 6Kisls

i gie 63iug) L *
wsplitiwl (lS3gS ibjgel g wliivlgy 69,5
olKisls (imys pole g (bl 63y
Wbl s ()3T Giso s
1 Sg Sl (Sl

elhaeilayla@gmail.com

1ol /o b/ bl s &)l
VEoE/o/ 1 s bndy 2ol

Journal of Medical Council of Iran, Volume 43, Issue 3, 2025
https://doi.org/10.22034/43.3.66

by dlio

PSS9 520 g (315219 55 40 9 (oo OB Ao
2O pide als g yb) g )i wly 3 (TDCS) slanmoat 8
o 9 o 4 o (450 5

205>

Syl Koo g olpl 255 5 e OMlae anslic Bua b iagh (pl tdae
iyl b Mo 05 > @IMe ol g ol g LS Ay (TDCS) (glaaomen b
2 ey et & B e cloin] OMolad (3 pundsl cado YIS L ol 481 &S n gy
ol d2 g5 Aiojl 5w gpol @ide SRR g (L5 5 LS AS) S 5eT b og S cl S
> 33 09 4y b 3903l § <85 ol o e adlllae g, 4 gl cnl 4 (W
sy 4y 5 A5 panig] o Y] 4y Mtes il il Al VY BV 15568 ol §
2 e OMLe 095 a3 agejl ¥0 S )15 S8 g tulof] (slaog,S > ol
D ot s o 5 55 B S 098 5 shasmanld (S oy il slas S
3 iyl @M ot gl g Lisg 2y oygeil 51 ol g 1S 0 Ltomis el Ml
15 oslizl )5 _olike

350 W28t Cale) Jl o llsS o g o Sl ool b gy ol s sy
2l S (e dldlae )3 LS g (L5 A8y Glise a5 0 plis g <8515 o)
4 0903l Gt B ) ey el g Gialejl 098 ) (glaacanl b (S SIS o0 alsla
5l a5l gte alilie o8 Cunline s @i (ol )1 ol o b (g boline obo
515 5 lan 305 i) e 3 35 5 55 0y 1 Saman ] 52,55 Ko
Wl oo B9 1] S 5 Sygeo 4,51 EMNse el s (sloaidl wlul 34 g5 Ao
S bl (6 5,bliae il 5l

Sz S Ylo jlw g — ele 8dzo - Copyright 2025, Journal of Medical Council of Iran.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.


mailto:moayeri46@gmail.com
2024https://doi.org/10.22034/42.4.6
2024https://doi.org/10.22034/42.4.6
https://doi.org/10.22034/43.3.66
http://dx.doi.org/https://doi.org/10.22034/43.3.66
http://jmciri.ir/article-1-3387-en.html

[ Downloaded from jmciri.ir on 2025-12-18 ]

[ DOI: https://doi.org/10.22034/43.3.66 ]

el 295 o0 Sbislmodlgls g Wl (sl 60b5 wyil el ol 5
by 2l go ) 5 pall 4 slaia] OMels )3 b als
39 (o E9rb g g 3 jl 2l 2SS A8y 208 (o
(F) 23,5 (o olyo (aBlyi 5 536 L 3 ol sl 3181 55
(ol )55 aS W)lb demg e opl jd (gdasie slady )i
2l e by wte g ) BUd lban]d jl lacgeme
Jos i Jlop3 g odomy (Jae (LS & gl sl oS
Sdy ol b a3 alabls g angs 5l aanlyd ol 48w e
A8y il pite 0y g 3L g (B phdlasl
gl bgrpe o3y (elaial baly) 4 (al2l (sl 5,8 omo
Lo ((S5j 2 0309 (S4j 5 selainl @Ml p3 0355 3,518
3,5 Al (e 558 bl )l g S 51(B) M oo B
ol 45351 2 eyl b > (elainl Gbolee 5 22
o235 ilodia sile 5 )8 bl el b3
b (S35 5l el slaSls iy ) g95 oS> g
D9 Mo g baylid ) coMolad el )l 4y JWS )5 o Slozg
(Vs 5) Aol o

2 30,3l wligy 25085 Ll Slapals e b 4 5 L
losite 2la] 3,5, b ol o) oo Mzl dinoj )3 032
ool WS 18 Bua oIl 588 5 e M 3 )b
5 03903 Coles pladg; dldlis jl &S cunl Sladss b gunod yol
L) (sloil g (8L slaojo glgl 5505 g (s g9
V) 55 e

sl OMe (il oy g (Db 4 ke s iagh
hi9el aby sl a4 e loie 4 BBl gyl 3]
eyl il ol (5, o] sl g all sled S
G SH e slaasliy (o a8 sl )l laazdly o ey,
e () 81 (o250 Sl gyl slaailis (ials ) (o
ol Slae 2l oo S8 Jhjsel i il adlllas 4,
@l g WDy gl il ST 4 Mo (5355 (L5l
Oylge OMie ials (3 M lae (pl oo 5l snias s
8 pie s lomed wjgpel oS iz pn (1) 392 (bl g (eloia]
IS s @M 5l (S plgie 4 8368 )3 1S 5 oL
9 0bj My oy > el 9 318 (ol Lol £395 o iy )55 sy
b3 e S5 gy Y] s 5 s lol (slaial, o LS
> & eigl S35 L) pald g 58 sl 4wl oS
13 4 39 iyl i ST L S35 b)) slacs oo gl
S355 (bl 3,509, 5l (i e 4 GL My 4 s ]
5 0903l Bk ) Gl GMele (2l 1 (10) 3905 258
Bl diae ol 55 Chlizke SMEIAe e dumglio g il (slas
5 1l iyl i 23] &y (SaS g ey oy 016 g

UlyBas g 2lgl U

o

EVRY-P

M 39y b g5y e ] Sy gl i ]
3939 (oMt g oW Glbly)l (slain] GMolai > (gi>
sl iSly Al e 33 )0 dgdze B Me 9 ()T sla)lis,
@l g old s 35 48T g (e Sy 4 Jgome et
@ oo gl it WS ol 0ol laailis 5l 50 (S5 50 ol
o0l (S330055 vl g Sl iz lojl )3 soms) yobo
Pl =9 g d9de aBLS puyl b IS lyie o
(V) ol 0y y25 mae— g

(Sl bl olojlo 3 laglon slol Molloy (saeils
2o VoYY Jlo p3 9 45 piitie VoOA (595 )3 &S o3l aseus
WS (o o g 465 ps |y syl b ST 035 |l JelS
5 58l QUlg )3 polie (alis I Cudlie puudyl il O3]
Oonxed g blie elainl 5 (8 (o (sloin] Oels b
SIS wgazme (6518, ool 5l ab dgng ¢ slainl bl
Sl zay 4 &S placld b eMe 13, 5 pibdlasl
O b3k (Jgeme et (g9 (Kb eloial Cusbge b 08 oy
(V) ol 2> 5

sl Slos ) oo ais a5 cul o j Sl ole Cligdios anlgs
it iyl ()8 slaalss oy GBS cuas
3 39 (Bl cuas slod Slas I alise sla gabanes
4 45 3905 o)Ll DSM-5 (g i & lgs oo e ol I &5
JgpSol g dbabls Jolpl a5 arg IS 05 i
Wl el [ elenl cBLs 5 f S e Sl Tl
! S8 > calisee glayills oS wilesly lis wladss
i il ST JLS 5 5 Slyr b 5555 b 5 o8
Mol 5 Olbls)l ) CMUie 4 oo Ml o N o ol
(V) 89 i (555 g 29300 3o g )5, 4y oo 5 sl
W Bgn Sl &S gl o JHST L 5181 7¥0 Ly s
bl Mol (gl oolal Sloclee 3 1) (2 F LB ol
2B 5 dilje) slacusdae )3 33l cplamd oo (Lt 3550
Ol pd5 g (le8 (sl (63b) Caglgl e Jlie (sl tistan cilaniali
& 8y 5 b cilanial sba)ld) g sloinl Sl )3 el
JHSTL 23T nl s 298 o 55 g Ay g ol o s
Bl o eyt oy G139 jlomie (Slien Sl eyl il

1. Attention

2. Executive functions

3. Memory and learning
4. Language

5. Perception- movement
6. Social recognition

[



http://dx.doi.org/https://doi.org/10.22034/43.3.66
http://jmciri.ir/article-1-3387-en.html

[ Downloaded from jmciri.ir on 2025-12-18 ]

[ DOI: https://doi.org/10.22034/43.3.66 ]

J2o §lowz021 48 S0 Sl Sy a5 9 22l 3,58 Giiao SUSIs

il 4 W] Cdad g e e 3)ly e Coygo A i
SeS g cnl d dgdiee e SpE8 GRS S
Lode <S8 dllS 90 oKwd 1 odlaiwl b (glaasmanl )b puiins
L Jsol 5 Jles! NEUROSTIM-y by 8 oo
ol S oSl 9> &S Canl Sygo (pl 4 AUSg olKiws
@ &S Do (el & 93 Bl I (ite b (6,03 9 Cute
s 2l ol g 8xSe JlB s sy cloas aniel Ul
anl 69y p b1 595Ul (glaidd Yo ands VY by .S e
(FP) b g9y 3518 39,801 5 (FY) G (lig pui (oil> (A

5 03l yge el o VD b 9 855 )13

3985 doludws 5y

JHT 4 Mo 13l asels 4 & Conl (gand S colio
(VAAF) LS bawg (wlde (pl A5 (0 S8 puiyl b
ool 03y ya &S Canl (wlio 005 ¥ ol 45" 0l oLl
035 (SIS sl (gl (wlide 03,3 (gl 21> 455 VY
Mol (gl pow oo 03,5 b3l 658 (sl pod olide
ol g1y YN osas 5 byl oo 03,5 ¢ Lolaza]
5 Cuwl o obliel L)Sen 5 ghon] bwgs lp! > Cas oyl
(V) adl o +AY aslijfusyy bl

Ldges 3y by 905!
Sl ol 9 S Sl 18 oy sln oseil ol
Caod b 368 3068 ) b 5l cygesl ol 53 D945 oo o3l
(st Cows saSwgye 5 ©9) b hlog (o) b 5 oo
Jo L;{Lbu)lg 9 (bl.w 9 u.i;) kj))} )Jsl.«a.)) g0 L;LQL.)LS 9
uilfjb u_c‘.\l' d]){ QU\P 9 Los! ¢u»u 0gr0 Ls"L"“’ dl}bo}?
2 o9l ol elsy 9 ol ol Sljedl
s gl el Cawd 4V B oA e alie oy sl )lee
Sl s Bl il s | s35 oo ] Ko o ol
o )1 jlel SO el o yg05] oyl 53 D9 oo odlaul cljlel
J8lis el conS S ygo 40 cghdy prdam )3 90 JueSS ]
sy o les jlokj Jlasl & a8 céyly g SV g
9 (b &5 (Grpe 3 Ll sl jl)55 5 398 (s 095 L elaie
5 yeS Slial Sl o catin S ) a8 Alols b 03l JuoSS L
ool G lrog)S 1> S35 &S Cawl p3Y 235 odaline JEls
Q255 & s 0y 36 lie B35 13 (bl 090 5

(W) 225 jascise Cpw o2

Lasl
gl Ll Mo Ol pos pSke el vy (sloadl wlul

I
P

LSy e M LSl Alie il g,
9k 15 p laemenlp pudts (S8l o0 5 2
2l oo muanigl i M3 (3Me ialS g L

_ SISy

@ b dgeil & cul (ppdiaas Clllas glgl 5l Siagh ol
&S liwjed il dlw W BV L8558 olod 51 o yiawd jd 040
Bl Sygo 4 g Ll g muyl b ST 4 e
el 5l gy cnl 3 i8S 8 S8 g otlol (slaeg S )
oigsy Slaidgeil SIS ges Slasiio g)b &l vog
«Shigg ol (9031 bl 2 atdlo s 25l g 9 22,5 0t
4Sed SPSS I3l 5 b (uilylsS (ygeil ol gy s 3
A 0yg0 slraldlie iy il duslie aw)p Cps A ploal VY
ol (lel dnals .053,3 oalil ad )b G il ylg Julos 905 ;]
BT 51 435 FD 45 351 ensis) & Miso s WY B Y 15368 315
WS (p Rl oS sbog)S )3 g QL] o pted )3 09 L
(555 Sl gy 40 SRS s G 5| ko )
e gy Bkl g 385 sl yite (el Sle (B9
s 3590l Gyl 5 leMbl (6)5l5,8 & Alslae 5l g g S8
Ol Soy 50 eyl cado JMBT L 013l 59 Hlme L aiS Dy,
USitio 28105 Wl VW B o aiels 5 58,8 )15 ol aalline
b Olejen dblie (EASCES 1 dan 5 292 (o 9 (B,
Gl 1y oS g wlalST asbicgls, cpally 5 g 03,85 il
Sl ol e a4y Slopd Gluds eSS,

bl (A8 310 I Sype ol adlllae Xig) 5l z9)5 sline
GlSar asbl & blad pas g dwds 93 1 o Gt (93959
Dy bl

o%93 I3

L SER T EYJUR CRPI BN AW

sboialy olol ol @S » (e O SS9
2l 5,58 5y itee dlslie () Sod g oS g o )
DSM-0 bl j5 a8 5l 38005 (3L alisee slrojos p
sy g O i (5l 95 b ) dg (slno o>
5 Sy bllasil ¢ Jlub ababls (S ool Syl 5 (U05P 5
Cald g (S (S oBTly 8l bl (el Joli) (b
(Y o)l pp 1y elass!

Slaosonl b (SO oS S po0 dlile
9 &S Cuwl paiins by b Glaomes S0 i oyl
R T R L e S R


http://dx.doi.org/https://doi.org/10.22034/43.3.66
http://jmciri.ir/article-1-3387-en.html

[ Downloaded from jmciri.ir on 2025-12-18 ]

[ DOI: https://doi.org/10.22034/43.3.66 ]

OlySon g 2lgll U

g J (5l jusio (9o JT sy 9 1o )T Uiy Jlamo Ll =il g uSoluo -1 Jg32

ASlss  JBlas jlso Syl T < Y 9 ) lveg,S Jasiiio
| ° /10 o/IW Ui S
\ o o/oA o/P\ U
| ° o/l o/17 gy
el S8 o gloosls
v 3 o/IV 3 o
4 ° o/\Y | U-'*-‘-’
TDCS
v P o/0q P g
1A v P 13 Ui
JyisS
1A v p v e
19 v w w Ubts FE0 Ui
b2l S GladndS slolis, u9
lag g P/oP Y U
1A I P e -
TDCS
o | | w U
1 | g |od (_,.u_u
JpiiS
| | v | U
|l g g 14 U;u_:
EEJEIRVLYI blj)l
g | o/olV g U
P | P 0/o s
) TDCS
I 4 /oW | U
lg | nd g Y U;.u_:
JyisS
13 v P v o
10 P /01 v Ui
el S8 selaizl Jolei
A \ v P U
1A I v 9 g
TDCS
g | o/lle | U
\' o | © U...u.:
JyisS
\% W \ 1 U
7 ¢ | L g . 280 hismiaw
bzl S8 ey (Ousigl ESLe
I 4 | v o B
\' g | ¢ U
) TDCS
I % ) 9 g
v | o/IV | Ui
JpiiS
P | o/10 | U
v o o/IV | Ui <
' b2l 358 Jas
© Y o/od ¢ U
|[A) ° o/of® o/17 gyies]
) TDCS
a v o/IA v o



http://dx.doi.org/https://doi.org/10.22034/43.3.66
http://jmciri.ir/article-1-3387-en.html

[ Downloaded from jmciri.ir on 2025-12-18 ]

[ DOI: https://doi.org/10.22034/43.3.66 ]
<

J20 §lowz021 48 S0 Sl Sy a5 g 22l 3,58 Giiao SUSIs

Sbg g uli ygoT.PUgse

TDCS w2l 38,8 Jyus Wosg)S

SJslieo ghuw oyloT ©Jlslieo ahuw olol oo abhuw o Lol bulps g lygulfioss)s
o/1oA o/%0¥ o/oVb o/ AQP /Aol o/7V SlasialS la)lis,
o/IP o/ AOI o/1F9 o/91 o/ YA o/97V bl
o/OVA o/90F o/oBo o/ AAY o/\0OP o/ oeloizl Jolss
o/l o/ o/IPO /%A 0/0%0 o/AAY Gl loosls
o/oob o/YAE o/OPq /00 o/Blo o/qE9q GidL s
o/oFo o/ O o/IP) o/90Y o/PIq o/aPY eSS

ol yleS o 2 LG

JUES g by by aldlae (s Bl (uilleS” oS ¥ 0yled Jg
2 a5y (e aldlaa 09,5 )3 manigl W3Me L0l
YO olp! o S5 dldlie &5 w0 Hlis 558 o> oo
O Moo 8358 0 (laidS sla)lisy (glaodly dgups o doyd
e gl dasi dame g lopd VY qpundgl cado IS
dosde g2 o3 VY g panndgl cads ST & Mo 8548 (b))
Cadld i i) s JME) & Mo 55587 slain! Joles
SLodld Doty o )0 ¥Y ¢ Slo (slrodly 3 g do 3 AR ol
b M| 4 Mo 48358 HliaS dgups 0 o pd VY 5 8Ly
Sk 2 Moyd YV (o yuxie) TDCS aldlio & Jodo 3ubo
gl dlasd dams oy FA fglainlS ola)ls, (slaodls
@ Mo (8558 eloin] oles dgudy 33 2oy Y g (48368 s
Oy 85 gm0 )3 pionen g Ml go (A0 S gl i SIS
Sl Sl sladulio Cas  auiss dlzz"_’)ys)‘] e
(slads oy (slaodh (slaadlie (oyse5l b o905lm)
a8l (slaog,S e y0 HliaS g by g cloin] foles g b3
Silosds &l & Jgas

o2 9 2l 35 p (e dldlie @b o > LS gl
syl @Me (B8l g (L A8y p (Slaeamenl$ (S SIS 20
o2 &S e o Ll ol picren Ll (g )blixe isw il
SManal o SIS 5 o 5 2l 505 e el
dlatly (g oline (oS0 3l iyl @M (22l 5 (b5 A

w oseil o g ot > Rl G Ml 093 5
VoV g bl sl ¥ g F claids slayldy g1V 9 WY i
W glaoomonlyp (S sl 600 095 o fsloia] ol (sl
ST WY 98 g Loyl gl ) 50/ 5 (dlas s gla)ls) (ol ¥
Ll oo el Jolss

09oil o 9 O 2 el S Sl el (izren
Voo ¥ (Bl obj lr ¥ 5 NSl ol (i ooy o
5 ) slacmarld (S sl S0 09,5 0 Y 5V LS gy
e YN g Bl b lp P o F (Sl sloodh (ol Y
(Vo) 2l luis

o3 Ol )3 (blikw! ow

G903 i oogrdley ysaie & by g 9,mld oigeil 5l 5o
pbol Sl g Jloy diges a8 sl )l pols &5 15,5 eolatuwl
(Y gi) 2bb e lod G j2elyy (9051

ob)lsS plodl (s ys 58 iy

N-box 30!

o3lizsl N-box (jg0j] 5| (uily S (Kot adgyae (o) sl
2 &S canl ol sximdlis wsl +/e o) laeS o )bline (315
loyito o0 oanlie Ll (gl uyle dbog)S oles
LS)“)L*" VAL ).3]);_ uo)svw L)" PP S L59Lw.o M‘g
sged 3zl il oS o plgm 3 ol o e )

il )ly (S0 (o) 5

9 ) il ax o Lo duwloe Fpdlae 139 S eS > @
39 »YL eioman o (VIVE) +/20 aw jd Jlyoo F jlads YA
($1ag,5 Loyl g Sy by <10 1 Juols (5 lins o
ol o Coley +/+0 paw 3 S g inles]


http://dx.doi.org/https://doi.org/10.22034/43.3.66
http://jmciri.ir/article-1-3387-en.html

[ Downloaded from jmciri.ir on 2025-12-18 ]

[ DOI: https://doi.org/10.22034/43.3.66 ]

ST & S i Olgie sy ) i dgne ) el
b M) G M (8365 1 )15 a4 ol 5 olyal (63,58
by slol )5l (yS0k @Sl Jlb) jall 4 syl
4 G 2l oS e dlblie lolojl 09,551
Glaailis 3 Ll g 03,5 ol (gMlslie & S og)S
bt 51 5 145 25905 0125 ol G o iy
sl o @S &S 3903 s (i e o Lol 03 (+/+ YD)
il ol osm b sl (clad,$ 1S it alilie
» bkl g ol codgize (gh slad Sy (Bl
B |y bailas olo s pwsdlSo diwilyy yisuod g ol (Jae
Gl TDCS iz 5l &S sl and Sl o ¢y A )48
VooV Jlo 3 09800 4B)S ) 4 eyl )8, 5 3 Slas 3900
3 ! gl el ST 4 Mie (83587 (61, TDCS s (sl
GIF Sb) slalee 9 (BLS 3 Shes 3 (225 HB 290 9
ot S b i) 555 3 5y o 3 ot o 5
rl 2 Elg 9 929 CluiST ) (g BB dgic 9 25 2] (WIS
3 30 345 ln oo €yl o 45 ol s S (IS5

UlyBas g 2lgl U

(5 5 Ao 9 Sy
e ials g LS 5 by by ol (i e ol > laaidly
4 090]) Dt 1 Bl Sl g 4l g (alol (slaog S )3 ey
123,55 s To  yolol ] s g L3I Cglis i b (g foline oo
9 WS g oy My p laemenld (Sl S8 g ol
U lalllas (el b gl ) 5l 16 iyl wdle tnlS
oy lypsl e (Susll SGpm0 100)S by &S Gl ganed
—rg pal b A3l ol G SH el lesll
as ol sl (V) ohlSer o la (B)b 5l g (VF) 3yl Jled iy
Sl e S 7SN S5 Sl cm 5 58y il
eyl i (o > plojen (Mol iseply (Bjsel
3T 5 Co Cuonw B 45 W3g05 (6 pS s 9 0l ol imgh
oximd ) lojen (Mol 3ls 5590l b ol yes ditul) Caonw
5] () 9 039 paunaigl caudo M) &y Mie 51 31 o clainls S
aS o)l by cunly Sl Sl w8 (60,5,8 wlbla)l iolisl a
030l 45 sl ) o g sl olaznl SleMbl oy Jotuns
ciglo SYMB! (gla i 5l (gl ol e (b gla STy 5]

usbylgS Jukas ol g s>

/019 o/ooo PA/o¥ P/Va \ ¥/va 90j Ty
o/A9 o/000 Plo/o) Po/ql 1 Po/Al [EYYLY Gl le osls
o/ ry P/OA ta>
/09 o/ooo PV/i) Pr/o0 | Pr/00 090j Ty
o/¥EY o/ooo Po/qr 1P/gPY \ 1P/gPy loog S GidLys
/%ol 134 10/9V ths
/K70 o/ooo Pr/9Ke /e \ /e 090j Ty
o/ VPP o/c00 yV/ey 9/Py \ /vy lavog S eSS
o/1F9 Py P/70A U5
/9159 o/ooo EVa/51e PYI/VP \ PYI/VP 090j Ty
o/POY o/00¥ 9/0) O/1o¥ 1 O/10¥ [EYYLY ! aduls)lis)
o/O7V vy /vy th>
o/ APY o/ooo IwR/pp g0/ AP \ y0/AV 090 Tuiy
o/ PP o/009 v/ w/7y 1 /sy [EYYLY bl
o/KEOV 44 W/ AY ta>
o/90Y o/ooo ror/or Iva/vie | IVa/vie 090j Ty
o/1FKE o/olY /vy P/loP \ /10w loog,S welaisl Joles
o/VIP 44 1A/ ok ths



http://dx.doi.org/https://doi.org/10.22034/43.3.66
http://jmciri.ir/article-1-3387-en.html

J20 §lowz021 48 S0 SISy a5 g 22l 3,58 Giiao SUSIs

TDCS aJ5150 JusllgS Julas aolis . Jgso

Ul j9dzo

abaw

J930

Egozo

Kasas ©Jlsliso F PR AT ez whgdae glio piio
o/ PP o/ool 10 P/oq 1 P/eq NEDIE
o/OAY o/o00 IPP/o0 Iy 1 14 loog,S Gl slossls
o/ooo ry P ths
o/ IV o/oV g o | o w9ejTuley
o/Paq o/o00 WA Py 1 Py loog,S L PR
o/ooo 134 ro (128
0/%19 o/000 Yo y | v weejTuinn
o/IEYP o/o00 90 W 1 14 loog,S JlieS
o/ooo 134 P (128
o/BPA o/ooo il PA | PA w9ejTuim
o/FV) o/000 Py 19 | 19 loog ;S ‘SL“’JL*BJ(‘SSIES;
o/ooo 134 PP ths
/99 o/ooo 99 Oo 1 bo 09oj Ty
o/1FqP o/o00 ro 1w 1 W loog,S bl
o/ooo 134 w a5
o/FoVY o/ooo 1IEA Oo \ Oo 090 T Ui
o/BIP o/ooA A ¥ 1 4 lwog S weloisl Jolss
o/oo0 134 A ths

i sl g0 T 20U .0 J9s2

[ Downloaded from jmciri.ir on 2025-12-18 ]

DSl wglas (g lslino ahuw T ailunly pasio

/99 o/000 AT/OV (gladdndS glalid) glossls gl @ille 1 bl GlasS)IS alslas
/1w ofooo /PP bl Slaazmoslyd LSSl Sy yms dlslao
-0/Y o/000 -9/1q elaisl Jolss

! o/000 W/eh o gloosls @bj 3y p TDCS alslse
/oy o/000 v/ov ETI

4 o/o00 A/ra JiaS

) of000 ¥/70 Slo gloosls obj siby sl GlosS)S dlslso
1€/0% o/000 V/oY i8b;s

v o/000 AV Jias

t of000 Aol gladnS glolis) glossls fauigl ille 1 TDCS alslso

- o/ool - bl

A o/000 -lo welaisl Jolss

I[ DOI: https://doi.org/10.22034/43.3.66 ]
<
4{



http://dx.doi.org/https://doi.org/10.22034/43.3.66
http://jmciri.ir/article-1-3387-en.html

[ Downloaded from jmciri.ir on 2025-12-18 ]

[ DOI: https://doi.org/10.22034/43.3.66 ]

Mol 3ls oieel b ol yer dtwly Coows 15T g o Caono B
b M) 4 M ol 3l o elain! 58,18 snaolas)l o jor
Sl 8 (63,55 albls,l ilidl a )l oyl 5 039 ansdyl
Cawl elainl SleMbl (53l Jetue a8 5l bls)l cusly Sl
(V0)

oS ¥ Oyga ST OM ke puils gaalllas glaaidl bl p
AGS Bl (g5 bblise sl Wl o Wgas 1ya ]

Ol

R ooe dBle pisopl o Glagh )l @ 4 ey L
e g U (bl a2g8 2 |) TDCS 5 alpal clas 5,18
laaBo VO oy JSTgy &S 33,5 oo dlpduin 001y LS pussgl
e a3l LS )5 (DLPFC) (il (85 Slin iy adlaie
oS8 (ol laadie Cosi lp ol G258
o gl gLl o yde Mgy U 0,5 513 odlaiwl 5yge (olyal
bl heazd slmojgn 53 368 ol Cuge Sald g @ pus

M OlbhaYe
35) ¢ lalyd Sde s olKuiily SMS] e bawgs aslllae )
e 035 1,5 (IR AZARUNIV.REC.1403.031 : 55!

UlyBas g 2lgl U

ol ,..,L VeI WESH SR | B KW PR TR N PESP VPP S
ol (a6 S0 25 Yot Sl 5 Slepd (b,
PG OWle p dagh (V) ohlen 5 Gguses
b ool cads M) 4 Mie 8555 0 ol slas Sl
o S pbul day] Cua ol pll S 5 gy ST
oo g 2l 35 e Gl ddlie S0 @
S gyl Dg mundyl cids M3 aldlie ol @l 3
Ll o ol d, S5 5 e Ml pl &S WS
Sy ooy cutS o)l Juuiliy g 00l W)l 1) So68" slasaly
(V) 3l oo 1yls 1y pannsgl canls IMiS] &y Mo (87568
ladsly Sl lois b i (b o dgile o gigllsSly
Olzg 5 OB3s5 ) 2l slas S5 (e (BUS (590l
Sldsly By oS Sdowy aoeS pl 4 puadsl ST 4 e
Sl pgels Gy 5l 2l2l oS it (BLS bje]
Fuisel sleinl (bo)lke 5 eyl WMo il o35
Codgazee S dy bl cpl powdd 3 b aS" dgad led] g 000
(V) 3905 bl i sy

SeS (Seiela b cras 5 5318y St 5 o) Sen 5 ol
2 gljer (Mol (isaplys (Higel 5 Slim e (Sl
45 D905 (6 S e g 2030 plol (oddghy wansl A llew

-

&be

1. Issac A, Halemani K, Shetty A, Thimmappa L, Vijay VR, Koni
K, et al. The global prevalence of autism spectrum disorder in
children: a systematic review and meta-analysis. Osong Public
Health Res Perspect. 2025;16(1):3-27.

2. Lan K, Jia X, Gao S, Feng Z, Jia M, Yue W, et al. Research
Trends and Hotspots on Family Caregivers of Individuals With
Autism Spectrum Disorder From 2002 to 2022: A Bibliometric
Analysis. J Child Adolesc Psychiatr Nurs. 2025;38(1):e70008.

3. del-Valle MV, Canet-Juric L, Zamora EV, Andrés ML, Urquijo S.
Executive functions and their relation to academic performance in
university students. Psicologia Educativa. Revista de los Psicolo-
gos de la Educacion. 2024;30(1):47-55.

4. Muir RA, Howard SJ, Kervin L. Interventions and approach-
es targeting early self-regulation or executive functioning in pre-
schools: A systematic review. Educational Psychology Review.
2023;35(1):27.

5. Zhang S, Ding J, Tu Y, Zhang Q, Ye Z, Yu H, et al. Modulation
of top-down influence affects trafficking of glutamatergic recep-
tors in the primary visual cortex. Biochem Biophys Res Commun.
2022;632:17-23.

6. Cesari A, Galeoto G, Panuccio F, Simeon R, Berardi A. Eval-
uation instruments for executive functions in children and ado-
lescents: an update of a systematic review. Expert Rev Pharma-
coecon Outcomes Res. 2024;24(4):487-508.

7. Beiting M, Maas E. Autism-Centered Therapy for Childhood
Apraxia of Speech (ACT4CAS): A Single-Case Experimental De-

sign Study. Am J Speech Lang Pathol. 2021;30(3S):1525-41.

8. Broome K, McCabe P, Docking K, Doble M, Carrigg B. Speech
Development Across Subgroups of Autistic Children: A Longitudi-
nal Study. J Autism Dev Disord. 2023;53(7):2570-86.

9. Gentil-Gutiérrez A, Santamaria-Pelaez M, Minguez-Minguez
LA, Fernandez-Solana J, Gonzalez-Bernal JJ, Gonzalez-Santos
J, et al. Executive Functions in Children and Adolescents with Au-
tism Spectrum Disorder in Family and School Environment. Int J
Environ Res Public Health. 2022;19(13):7834.

10. Ji C, Yang J, Lin L, Chen S. Executive Function Improvement
for Children with Autism Spectrum Disorder: A Comparative Study
between Virtual Training and Physical Exercise Methods. Chil-
dren (Basel). 2022;9(4):507.

11. Maurizio B, Cartabia M, Clavenna A. Still too much delay in
recognition of autism spectrum disorder. Epidemiol Psychiatr Sci.
2022;31:e1.

12. Ahmadi SJ, Safari T, Hemmatian M, Khalili Z. The psychomet-
ric properties of Gilliam autism rating scale (GARS). Research in
Cognitive and Behavioral Sciences. 2011;1(1):87-104.

13. Jafari Z, Ashayeri H, Malayeri S, Alaedini F. Translation, reli-
ability and validity of the Newsha Hearing, Language and Speech
Development Scale among children in Iran. Payesh. 2009;
8(3):271-8

14. Zhao X, Ding J, Pan H, Zhang S, Pan D, Yu H, et al. Anodal
and cathodal tDCS modulate neural activity and selectively af-
fect GABA and glutamate syntheses in the visual cortex of cats. J

[


http://dx.doi.org/https://doi.org/10.22034/43.3.66
http://jmciri.ir/article-1-3387-en.html

[ Downloaded from jmciri.ir on 2025-12-18 ]

I[ DOI: https://doi.org/10.22034/43.3.66 ]
<
1>4

J2o §lowz021 48 S0 Sl Sy a5 9 22l 3,58 Giiao SUSIs

Physiol. 2020;598(17):3727-45.

15. Han YMY, Chan MMY, Shea CKS, Lai OL, Krishnamurthy K,
Cheung MC, et al. Neurophysiological and behavioral effects of
multisession prefrontal tDCS and concurrent cognitive remedia-
tion training in patients with autism spectrum disorder (ASD): A
double-blind, randomized controlled fNIRS study. Brain Stimul.
2022;15(2):414-25.

16. Dixon DR, Miyake CJ, Nohelty K, Novack MN, Granpeesheh
D. Evaluation of an Immersive Virtual Reality Safety Training
Used to Teach Pedestrian Skills to Children With Autism Spec-
trum Disorder. Behav Anal Pract. 2019;13(3):631-40.

17. Pasqualotto A, Mazzoni N, Bentenuto A, Mulé A, Benso F, Ve-
nuti P. Effects of Cognitive Training Programs on Executive Func-
tion in Children and Adolescents with Autism Spectrum Disorder:
A Systematic Review. Brain Sci. 2021;11(10):1280.


http://dx.doi.org/https://doi.org/10.22034/43.3.66
http://jmciri.ir/article-1-3387-en.html
http://www.tcpdf.org

