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The Effectiveness of Combined Cognitive-Behavioral and
Neurorehabilitation Interventions on Improving Social Skills in Children
with Autism Spectrum Disorder

Razieh Rahimi v*

1- M.A. Student in Educational Psychology, Islamic Azad University, Ahvaz Branch, Ahvaz, Iran. Email: raze588996@gmail.com.
* Corresponding Author

Abstract

Autism Spectrum Disorder (ASD) is one of the most prevalent neurodevelopmental disorders, characterized by deficits in social skills,
communication, and repetitive behaviors. Social challenges in children with ASD not only affect their academic and family functioning but
also significantly limit their quality of life and social participation. In recent years, combined intervention approaches that integrate
cognitive-behavioral therapy (CBT) with neurorehabilitation techniques have gained growing attention in psychology and clinical
neuroscience. The present study aims to evaluate the effectiveness of combined CBT and neurorehabilitation interventions in improving
social skills among children with ASD. This research employed a systematic review of clinical and quasi-experimental studies published over
the past five years, comparing the effectiveness of single-modality and combined interventions. Findings indicate that simultaneous
application of CBT and neurorehabilitation methods—including neurofeedback training, non-invasive brain stimulation, and cognitive
rehabilitation exercises—led to significant improvements in communication skills, emotional regulation, and social interactions. These
findings suggest that combined approaches may provide an innovative framework for enhancing clinical interventions in autism. Ultimately,
the integration of multidimensional treatment modalities offers more sustainable and practical improvements in the social skills of children
with ASD.

Keywords: Autism Spectrum Disorder, Cognitive-Behavioral Interventions, Neurorehabilitation, Social Skills, Combined Therapy.

s Pl ials 5 ez 5l (N sl b RS Aoddio
WS 0 59 (S adsl ol jo Jgeme jsbas a5 Cul gmac—gad,


https://journalhi.com/index.php/psy/

YA-YY o o ¥ 0390 AFeF woussT cwbuiily) yo npgy wildlline code alxo

[C ]

mas g LS ()18 slaasa p plojes aily oS it g2z
i RRY RVRARAC 3

WSlansls nCBT  idu Sl oy 4 (g00xie Sldlas dLiuly cpl o
el a5 ols plad (YY) MollSen g SIS raghy (Jle sl
CeteS 5 (29,5 DOelay sl atuilgs CBT 5 e slodx) slocsjlos
D] ssss sgn 1) sl 4 Mie JLo VY LY 55065 50 ailbiwgs Ll
sl a5 5g o1 51 (Sl alie Slllas g anllas ol b (b ol b
Do Vsb slocs Sy 5 5 o (Bl aeclisS 5> Ve CBT Lo
b e RS

33 loanli jobar 3t slalu o (orae i3uly K0 Som
S S wiile (plaghy) el oad 3ly (b sla gl
Saa L (I'TMS) S (publise 526 L (tDCS) dozmex (59l poiitone
@l les Sl g slaizl ol b e e (orae slaaSed Jrons
VTN "o 5 S imgh VY] wlosls (las 1, (sloaisS fgansl
Sor g Slid Lasuile Dl ed L EDCS oS 5 aS wis )5 558
b oI55S 5 Site arg 5 elatal s sloasls 5 Joline
Dvlewt ons st

el osile Bl oot ode LB lien daazil ol Sezg b
SawelisS slao,ge jo 1) oS 5 CMSlae Sl laiagh cdél s ] cass
> Ele Gl el (oa3u il o)) (sogume Baled g Wilod S )
20 5 SgS slwog 3 5 lalllas 35T ST pgo [VF] ols 092g eails
Ao 10 B slosls g ilesgs 35 e BEisle;T oo ] S (sla bae
s 3 (Hly (b g bisel slalaze jo DMae (l sl
S5 (rae DS g ) GE L Sl ki G JObS pg Cand
s Sllllas 51 giles 5 el 0l wyp Sl &g
oy JolS jsbay 1) ot nl olup) slopmsdlSe wilaiuiles
Dolaws

Al b o spbie B Lal 5l s Sl gy gy
by Seolr B )0 (orae E5lY 5 ), ISLS (oS 5 SN
il g b 0gd (cwyp ezl Gl les Hlaul ser g S el
] el (055 (S CodeS Sl a4 b w Wil e 69,505, ez
PN VNS PP C O RPN (g
5] @ald M gl o (slo|

2 emas oimudle b g,ld, Bl OB lae oS 5 g ks oB s )
Sl @by 5 FL Glas S5 o s a5 el gl Jal Gl
3 @lep) ras @il 0 fass glojen 45 o el 5kl
Ll jo plo)b s Gl st & Me (15055 &Bly )3 05 &5
5 Kol el Slig sty ;23 Aozl Gao (sloiz glaaSid o
& aily e o ks, cnlis edslae VPl sies Sl Jlsees o> los
Lol oS o8 ST jsboay 1) claiml slocs s b oS SaS Sog8
a ciSil Jlaml aSes ol s oas @ pdydillanl ool e
gl 0 Ol dbml b (orae (85l5 0)ls 3925 (LS slasSl
ezl @b Sl czge 5 03,5 1) S (ol (Sieledgse
Dvlsss

ot 5o b e sl s b sl LI 5l Jol> salss
Lo Lo 5" Lasgs Y412 Jlos o a5 (glaalllae « Jlie (gl ot plésl
Slada b Soady s Sl po caS 55 a8 ol olis wd plsl "ol Kan o

AR

L slacs e 5o el eloizl BLI 10 9508 Jll slagSII L
Bedse A Sgaze 5 (5SS o)) Gen g (M e g (NS
3l sigy ye3l ams 93 (b DS al 50 ¢ Sz sl ol
] gl @M 5 Sl o b, S o S3gS OF o sl eiSTes 5 s
ol ol 5 olonzl o il ool W LT cnl IV wis e (S
L codls slopllss 5 boslgls a5 1o weul 00,5 olaizgs |, PO
oo (nl 2ily g Gleps Al a0 o sl
lazlge

S plares pllimsg; a5 03 lacd iy 3925 L
slcusgass sl Gl S| a4 M 5055 OISLie (5 0keo
& bl cpl el g1 b 5 Laly) 6130 0 SlPl g eloxx!
CodS oSl WS o gie ST LT e g SSLL al) L
IN] simo o 2olS 5 ) o] eloil o8 Lie g (50,9 Sl o Swi;
L peiins jobay wams cloix! oo )lpo a5 wlosls lis o yiags,
088 ol o aslh g,k OMie 5 (S0 pdl iolladl o il
Irlect b

ol oge lp 05 DM 1 (ol (liiily) 0je> 50
2 S5 pei b oleys 0,505, ol .ol (CBT) (s k8, bty oloys «odSiie
el 9 leizl Ohhsl all wel B 6,8 slagSl Lol
@ M 5055 (elatzl 355 g 4 Wlgi o (LS slalee
ks CBT a5 aims o olis aalys oJl> cpl b [F] ass” Sas s
L el sl ol o2 31 el cil (5555 don 5 ol e
1O [l (ool (285 elosizl @Bdle 590 50 55 (S 5 (e Jolge &5

Olsieas (Neurorehabilitation)  cas  oiseily Ko (som
3l e sl ,S I ilal Saw b sl Slasl psle )3 (ngs 69,50,
it G S S0 Seddeny 09 2lelt Bk

Sebar ol atudly oad slb  ssls olsyes g o TMS)s(tDCS

Ol @i 5 ablle wrgi (ol2l slao Sles S5 )3 (6Kt
7logs aly 3o sl o (15058

Wgioe (eras 25ly 9 G L GSUD) 3,50y, g nl el
— s ol oS 5 aiS wal B Sleys e 6l Sy 292)lr
Az mp &5 S e sl ) el opl cras paitae EMSlae b (s,
Baa plojen jobar sl @Dl (SSlbcias 4 oo 5 (LAY,
G Dilg5 s0 oS 5 0,505, cpl a5 Wilosls lis ol Sldlas 5,5 )13
S lee Sgun ;0 00 ,5S 5 il SIS (o OMlae a
IV sl (bls )l 5 elozz]

gz Sl a8 wlesls las Tl (sl oy el 2 093!
b o505 5o gytdey (207l Olime gyl slogleys b anslie jo
el o1 Klo loassly cpl JA] silassls pacs! 940 b lawgie oidle ool
A5l (b Slane 5l el & (oS 5 slalSlae laSSy (b oS
508 slosrg coenl 1 eloixl g sl slas IS Canliw

@ M O35S Gl gl DAe aey o 3 Slateg
Bro loys aiile (ancSs slos Sys, a5 wlools Lis ] gl D5
DS ol (Foezey 555l 2leiar o)y g3ls Bro b s
Slganlen 3575 JJs & sl & Mine 1558 51 (6 ks (3] aes
SMae aiejls wolys WS § Jd i wol sl asle Sy,



FA-TY (o o ¥ 095 NF+F wouiyT cwliciilyy 50 gy lalho ole aloo

[C ]

S ol A el faigh e pendl il PS4 M oS
Sl b SSsn (b wezge ale AL 0,5 » 4 Wlg
IS S T slaeslils 5 5055 el S5 arsS (5l ) 5 sl

J> 9,
o9 >k
(Randomized ouls jdolas b olo;l, 5 (g, a4 Giesh ol
Sy Olae asuil bocesl eals oIk Clinical Trial)
095 5§ G Ol b avglie jo cmac cisily 5 o L8, sl
Gl J58 )0 ol (LUl Jods 4 b ol Gl 0gds (qusyp J 7S
Sobee g clde abal) (o p Sln pine walpd (50 S eal g oS Sgace
Gro Jsl 09,5 i Ll Sloys o3k aw o Liwgn [Y0] s sl
05,5 5 somas iiuly Byo pgs 05,5 « (CBT) (s kb, s5lid oMl lae
3 RS egS wnl poedle by, 90 e (oS5 Ol pgw
2ol B s Bl GeaySs) Jsems plop eansedly e
g (bl o jlas
Golel iges g axolr
ek 3T 4 e Jo VY BV 5858 ales ol ingsy anele
Olnl S slaed (oabiisly, SSelS g (asly ST )3 ]
el P oS ateis Jold 39,9 slaslne iged DLl gl g
JU VY B Y i s« DSM-Baily il ol aslae Gull -]
5V (IQ s & o35 b nb o350 43 (5L o Shos o
5SS ke Sz nally Sulo) 5 IS5 LSy (o3l el V-
NS Soilgyes slasilen 392y Jold zg5 lajlae g ek
Ul pas 5 ol Glo Kl lag)ls Bras (ploys 4 pylie ¢ o wiile)
g Sloy Slud> )3 plas jga>
L (Power Analysis) s bl ol cyg03l 5 cdiged pox> puesd lp
aS ol plias s ol solaiwl asye Ae e 5 ds s A linebl mhaw
50 SogS ¥ J8las ¢ (Cohen’s d = 0.5) lawgine 5l ojlusl a4 Hlws gl p
09,5 Lz o (Bolad jsbay So5 Ve ggemme o el oY 055 ym
Ivelass 3 15 ags
o sl
S rmas— Bl Ol g cleix] slao e Giomiw jshite 4
10 oolaiwl o luliul g jixe sloyll 5l slac gazo
Social Skills Rating ) el oo o gonaz o obas )
JeoSS cppally 5 lades Jangs aslicow ol :(System - SSRS
JAS 5 eadicadgtun (oabll (o San a9 0l
Lyvlsls 13 Sbs)l o ee |, 395
4> g5 Olpss sy sl (Stroop Test): ol asg5 (9031 ¥
s ool SLn S
& (QEEG): (s yae 5 b5 paiii g (BEG) 1,5 glliily il oo ¥
S x s 5 s5ke gloel Sallab > Sl o sline
by 5w alslae
Social Responsiveness )  cloi>l bls )| ganax,s wbae
Lils, coiS byl @y GhoS sl i(Scale - SRS-2
o] & s 5355 55 elazml oMSe s 5 slozz]

Yy

otz oled Bado el 9,8 (2195 50 stz F BB S50 « CBT (25,5
5 VAL el 08,5 bl sl 0 Dlie 05365 45 s eulais
Wl b eleind i S S5 s sl
SOl aslitny Sl o pReia Spe o2 LSS
5l St axsl opl [Nl as S slaeg,F 4 cos (SSRS) celoxa!
Sl s gyt 250l L & oSy OMelae a5 aies ]
Wle polal 5o Gaeaddy jo 1) Hleys Sl ST ailes oo

Sezg 09> onl o sowsie laAlly (lizes dacd i (nl 3529 b
Slp az)lSo g o)lulbinl Gl JSSgn i« Plas 0o St 5 (So o)l
3y slacglas b WL g0 slotagsy wiaml (oS 5 OSlan 2k
Ol g Wlolyen gmas cisedly ol g5 g Slida ol (loy oy
30 E95 (yized Ir-] Sl sa g |y gl puend 5 guls awglie
L coliie oS5 OOl 45 WS o Ol pass] pDle il g s
Higd meal So95 y8 (609 slajls

cleasl wulgn a5 conl glats ) lee Oledlas 0g00S K0 &gy
pleol S ta ozl Ko yo ) oy Ssel 5 olast psle (b,
drwgi wdlize looje> plaasie m Seop G)les g aiS
ol g oodle NV og walys Jlass walss 5 s 5 ael> sloasly
S Gole 3 (orae A5l Ayt Glag ks A Sguze (o iwd
9550 slediay IS (pl 6 i (gl jo Lol mile dajeuS

Jisey 3l Slallas Judo g 59,0 2 35505 byl gl cnl e
s Edlg 5 6,8 Bl (oS F Wl i il mela o) 2
el il s PS4 die 55055 eloim] sloc oo Sguge 40
(b glaasie glp wied))l el Wlge egh ol @S
2559y 5l 6xFo e b U sl walf laoslgils 5 odgel IS alins
D9 5 )lgen G355 (nl (eloizl Sgny e iz LS

Al olo

ey S e 5 (S gl paes! b P
L_,’Jol?.';)l 9 Gcb;.ol LgLBQ)LQ.n )9 oduZy Mo )'| Lg‘d.cyqu L (gmas
u.cl«»;l 9 L_,;objl;’ ‘6°)§ u;‘*’) » Lgloojl.wf ‘_ng.Lolﬂ aS el c‘fo@
9 S oje> 5o axgl BB lacd i wle o) M (B0eS
SolBn 5o oS ol 5l Gloswe idu lizeen ( alisily, Sl
» el els gy s gl kg S5 eslaixl Ll
sl Sladly) oSy, (ol n 5l e pleea 23 slaJle
oS wms e ol aaled Ll oo snd iee sloizl slacs s S5
VY]l caselisS 5 sgame loiias oloys cpl &1

@b Sl (ngh 69,50 lyedr (omas (LE5lE NS S
5 Ol gl g slazl Dl jo Jo mac sbaSls faws o
ol sz b AVYT Wles s wnl 1) o sl b slaazsl
Ol il gy 4 Wl sbe WG szse slajiagy
55518y 55 0oal 45 lalllas g Wizl e iy b o,k o5l
Sgdoe )L:-AM-E WAoDO )‘)é Wy O)ge 6.2514 alzloe s_i: MJL@ 5 |)
Ivflacs

oS Sl ol 09 o0 olas ol g 50 oS (Lol i 00 ]
dlio ;0 Wilgh o (omas citSuilys g g ks, Sl oS 5 Ml L]
ezl Gl e Syl 5 5 pSKeis Sonp 4 sanSS Sl b



(33R) 8yai Sl

YA-YY o o ¥ 0390 AFeF woussT cwbuiily) yo npgy wildlline code alxo

[C ]

plsl (VoY) (Soda aily S Jool L Billae yol> ioghy

=S alalST aslicgls ) walllas 4 84,9 51 (i 5058 ually (oles o

s oT ragh Jolee 5l eole by b g o5esS 9 wio,S Lal
Irols,s cal o polazs! S5

‘:°-"’9’ uSu”“-"éli

« CBTog,5 1o ,a5 Vo (idgh 10 0aiiSCS 18 S5 VWV g0
09,5 ;O ;Y 5 xS 05,5 )0 Ve ras GiSlT0g,S )0 A Y
Shre Blizil L) Jlo DY (oS es b g 5:5he a8 )8 13 S
@l )15 4T sga 50 4 pn Sowd> Cowd g 09 (F
Lrsls)ls Slyad sl Sl gouis b a5
5o 05; )LQ.‘> O 6)‘$L2_7.A UBLL’ ‘ (Baseline):x.slsl @ r ®
odimsjlis a5 (p>0.05)cdlas 0925 (SSRS)  elaizn! & lps slo aLis

Sy Gy Eard 53 lediges Ken

39 (SSRS) cloia! sl )l Wl pod jlro Bl il g (il ) Jgom
S50l Al po

alodw (60 o931 om 0903 G 09,5
Sl il b)) | Sl il uKile) | Syl Silo) PVESRWS
(Hlxe (o (lxe

51.7+68 553+ 7.1 42.6+ 6.4 CBT
53.2+6.1 56.8+6.5 419+59 S ‘9-’

mas

61.1+6.7 63.5+7.4 424+62 e

CBT+

I

43.5+6.0 44.0 £ 6.3 42.1+6.1 J oS

G Cond ABlae 05,5 au p wed oo canlin V Joux 0 4T jebles
sl las bzl Glac e Olyed jo (ghloloe dage 50 095
30 FVF 5l ose ke 4 wl cdwlive oS 5 09,5 j0 i (G den
55 aalodes (5505 ) 9t ol ey 090310m 50 FTO0 & 903l
omas il g CBT 0,8 0 a5 Jb> jo «FVo)) wd Lis Luis

Ao (655 ;0 S SelS

o

LSS
o

NESSIN-

Y

ol ()55 Mellire slaiassy )0 balpl cnl (soled (2l 5 Lel
oolatal (BB 5 sszge olnl jo 55 Lol eadilueg Glaadas 5
IAZVRVEIWY

s oo ooyl yé

phie jobar 05,5 o 5 ol 2l e VY Cuas o legh M.

G, Bl alslas 09,5 0,5 Cdl,e abe jo glaads Feoall> au

ol )8y Jae e sletzl gl e h0] Cos(CBT)

el b iyl slagnyes Jols Sluder onl wizs S 13 " lrs

5 E9r5 55 alls il s slonml el cy pae dagbus slulis

Ivalog adiSe Lais

DWlae (538 (508 LS A4 wn (oras dsly ogS

(tDCS) dozmoz (53, 5l padinme (o 38U S5 26 5 (> Vo) Shady 98

5 Lo gloel anals al3dl Gijael Jold Soaidyysi Sy io)S by |,

2 DCS JSSgp o5 J )0 w0 Sliin (19 )0 5 glgal rals

S5 speldee Vo oad b (MPFQ) (Slee lig sty ,28 S

Irelests

) smas 25l g CBT Clud> flojen (5355 (oS 5 09,5 3

5 CBT aud> g0 atan 2 a5 Cuiy cpas 80,8 b, Jlge & jsoa

op B b (b ol il IS (Ul sl oas ol anlr S

plnl bzl ool o 53 3505, 50 (rl sl Sl

Irvles s
GrSeill sl sl
slopasls 5 (eleixl Glao)loe o Sl b3 sl

ool il plml Ale e aw o b pSolal (cEldcias

(Follow-up). asleaws (5,50 9 (Week 12) (905l «(Baseline)
ol Lol sla e
SSRSasliinw 3 (slo wliboos,> g JS 0,03 @

Sid 50 WS Cuwd oh9d) QEEG o (3w glsel Ol @
Sl 4z g5 jasls lgiea Sroop eel Slpes @
ozl Jolsd CudeS 12 SRS-2 (ulide JS 0pes @

Eh09,S 4 Cumd oS 0 plodl K295y Lasgi ooy ¢ pslaez

SoSoslail o (6,5 ew 31 U (Blinded Assessors) wiog ;95 ediges

Irylogs 5ol
Wosls Judxi g9,

Oges] Il .o sslwl Y& asens SPSS l58le 5 5l Waools Lo (gl

o 38 Ll osls 09 Jloyi oy p Sz g et S gelsS

5295 om amlie i s 795 T o3l 5l (25,5000 amslie sl

&l ol odle y0,5 ool (MANOVA) o yiconiz milyly Jolov

plom sl Alepe aw o e kSl o)

Repeated Measures) S sbos,Sojlail Jdow g03] (g K
Irvlas a5 5 4 (ANOVA

o3 (5ly g 005 awlxe NP asls L (Effect Size) 3l o3kl
090 (A= S5 00 = hugle Y = Sz58) 255 lajlre daasil
48,5 Jlas 0 0D lagysel (el jo (g boline mlaw (28,5 1,8 oolarl
Irflas

S ol



YA-YY o 0 oF 0,90 NFF coniuT (bl 5o (cidg 3y wlelhe cols alxo

&)

(ms)piuiSly olej

@ 7o CBT L ol Sy oJl ol b i)l (elaizl (3510 5 (298
el 00 oy Jsb yo Sl Lads g Sguge o yidn

(Stroop yge31) Sl azgi 40 Ol puss
ol gyl ool yo el pasls o 1al al> e 4w 4o Stroop (yee;l
.2l (Incongruent Condition) lssreals Lal, i jo (a5l Lo) 23STy
5 Eolt lan U155 pete oamo i Lnlys ol 5 STy loj el
IrAlcwl Sbesl as g5 a8l

b 1) Stroop ¢yge3] 30 (4l lowo) (iiSTg o (rileo ¥ Jgu

(o) g50als
aplodw 5y o931 om O9031 Gl 095
Sl ol uile) | Sl il o Kile) | Syl 1 SKilo) PVES RS
[g{vess (o (e

765 + 80 740 + 85 865 + 94 CBT

725+ 74 710+ 78 872 £90 o . |,_'

mas

690 £ 70 680 + 75 868 £ 92 5};

CBT+

I

858+ 93 860 + 92 87095 S

ol Al slaog 5 ass gdioe cd ¥ Jour 3 a5 pobles
S 3 s RIS G Lzl 255 olaj s s loln
5 4l PA- a4 aesliin 5o asli e APA D ol csnlis
(4l oo £A0) 0,8 Laao 55 anloans (555 5o S5e 02l (09031

a5 5 foline il S 09,5

875
850

825

~
N
@

—=— CBT
700} o s
—— Sy
675 [Lo T : ‘
weejluiy a9l fu
o

(&3 g50nl b o) Stroop yg03l 3o (iaSTy oyloy Ol puds Wigy ¥ jloges

b emS 5 0gS 5o GiSly ploy Gl AT amspe plad Y loged
el oaile (Bl 3 lauly ey )5 ple 4 s ey Jobo 50 9908 (5t
Sl e o g 5 CBT oS5 o5 cand o] 5 Sl loatily oyl
@ Comd S ble jobar 1) muly Slee D)l 5 (LD (6 3y Sllasl
XY v PR TR WL ES KW

(SRS-2) cloxa! Jolai cpdnS 40 Ol puuiy

ol cedS byl sl e lalpl 5 (S SRS-2 el
DS 4 Sie 5055 0 elaizl a1 5 eloim! ol o cloiz]

Yo

&Wog,5 13 (SSRS) (closa! ot ko Wl yos Ol puudi Wigy ) Hl0 g0
Al

doog )3 plo b awlie ;o 0S5 095 a5 was o lis Vlogel
sl 00,5 4,25 (35031 mp B 905l g alold 0 1) S5n o (i
59 0gd o oanlie anledn (6,80 H0 Sdyi ol ood DS (yizmen
B (S o5 S 0,5 1 bl

(QEEG § EEG) 35 Ubhnas Ol puds

2O S o omae aSlg I e ) )0 phe oSl G (S
yi8 50 (8/B ratio) Lo a4 LS zlgel conns ool e (S Sl cdled
3y 5 Sl Az g b b e slaaSll 5 (SO lsiedr Slieg i
4w 53 QEEG Olnis «doh onl 5o [¥V] 098 o aslis elozs!

85 B sy 0550 63K 9 O305 e (0305l Al e

A 53 (Sl iy 4l 50 (8/B) Lo 4 LG o (pSilo ¥ Jgur

S50l Al po
adlodw (g 09031 oM 0903 i 09,5
Sl il b)) | Sl il uSile) | Syl i) FYESRYS
(Hlzo (bo Olxe

4.0+0.5 3.9+0.5 4.2 +0.6 CBT

33104 3.2+0.4 4.1+0.5 S .~‘93

(sHas

3003 29+03 43£06 e,

CBT+

(sHas

4.1+0.6 42+0.6 42+0.6 J,’-’.«S

oo SIS sege caumslis aslae ooy, S 0 B/B cond rals
5D ad saaliv oS5 055y LralS i el e g Ls
St 55 adlodns (555 50 (Osaslom 02 TR & Osel e o BT

Sl plas gleloe s S 05,5 aile Jlul oo

gl

CBT P a7 s

09,5 30 B/B o jlolins ialS 358 o0 0030 ¥ jlagai jo a5 jeboylan
olas audly ol (el CBT 09 )5 5l jidon (oS 5 05,5 § (omas ey
Al oo S5 sy oS i geac e OSlae a5 w2 o



FA-YY o oo oF 0590 NFoF wonisT cawliiilyy 5o by wlallhs ol alxo

&)

(1) 9 eyl

0.38 <0.001 = 193 0/B8 (QEEG)
0.40 <0.001 = 21.5 Stroop (ms)
0.45 <0.001 = 26.8 SRS-2

Soley b asls oled gd oo o O Jgaz o 4 jebles
oobio 4y bgyye Sl ol (s yiion wisly lis og S o (5 loline
55:QEEG (0% = 0.38) a3l & bgs e (1,55 5 (% = 0.45)SRS-2
Do )S ofgdy «WMSlae dzgi LB (5,108 3l saimslis mli oyl

ol gloiz! Jolss coaS

(Post-hoc) b glvaus lio Judxs
1S ols i Sg,igr g0yl b (grhr (sladlis
095 e )bl jobdy el (sled 0 (55 095 @
(p <0.001).0,5 Jos JyiS 5 smac sl BT
SRS-2 4 QEEG _azLls ;o LI« (p > 0.05)04.5 ,loliss Stroop
(p < 005)\)54 )L)Ll.!.a
5&4.‘:3“)‘)0)% u.sj.?w Lﬁbd.m;l.ﬂ.a Lsal.-eﬁ)& J;USOj)f °
Dl lis (6 Ko Sen

0.6
0.5

0.4

o
w

0.1

0.0

SSRS o/p Stroop SRS-2

liso 5l s lis 53 M law (2) 5T o3Il B 590

Jobss 09 ;0 OOlaw Sl ojlasl o ity a5 aas o LiS O Hloges
oualive (QEEG) G355 589 iUl Ol i 53 (n a8 5 (SRS-2) (oloiz]
SHp b lhwge as jo ol b asls weled (o (Jl ol b el oals

el e 5 Ol YL i 5l oaimo LS oS 0o

145 aes o Hlis adly S ol
(R mas GASlg g o )l8, Sl S oMl e
Jolss eSSl am g5 elaim| Glod e 5o | S
oo S sl st licuas sl asls 5 el
loags gl Lo 5 ambodns 6, Ky o Sl ! @
5 izl glagasls o S5 Jlojlul 5l S gl b @
el 3 libnas 5 3L slaasls 3 5,5 b Lhwgie

S5 Az
5 6L, s S 5 OBl 4 oy olid rashy ol sleasil
ozl Gl sgr » bl Ll Wilg e e il
O50sS ctliiovas slagasls 5 elaiml Jolss cuisS (bl axgs

pid Sl odilis whide opl jo SYL Ol el el 2l
Oleredy adlae 51 g Oled 2ol plpls ol cloix! M
Iralogs oo a:3,5 Jai )5 sgnge LaLls

G501l alo o duw HOSRS-2 (whido Ol poi (il .F Jgu

alodw (55 o931 oM 0903 i 09,5

Gl il Silee) | Gyl peSile) | il peSibe) | Al
(o (o (lxo

73.0+7.8 70.5+7.6 834 +82 CBT

69.5+ 7.4 682+7.2 84.1+8.0 s

+ + + . |5.’

(mas

64.0+7.0 62.7+68 839+8.1 S

CBT+

mas

82.8+8.0 82.5+8.1 84.0+ 8.3 s

Aslae sbog,S ded Cawl oals ools lid F Jgam o a5 jebles
09,5 4o aelS o mins Ll wails SRS-2 &lpes jo (g blixe ialS
ol (o503l 30 PYOY @ aesl i 50 AYHR ) ad saslie oS )5
s IS 035 P wle sl L 5 asloan 5,5 55 S0

Sl lid 6 Ko

w
=]

B
o

SRS-2 8yai 3iSilis

w
=]

CBT

Sy Jis
iz 5lrog,5 j0 SRS-2 Wl pod il yuti P 41590

ENTY S PV

095 3 cloixl OIie Gul a5 e o0 L zaoy 4 T logal
5 CBT 05,5 ;0 .Gl alisls [550 09,5 90 4y S (6 ity 2SS )5
eSOl s (65l g ol Lol gl o 0y LS G5 seas ciSulgs
Ol S 5 slBlee Caje saraslid gls fpul el (oS 5 095 5l
el elozz] Jolad CodS Sgupy jo (gmas o25uly g o,lid, Ll

(MANOVA) s puiionicz il sl Juons

‘G/B SSRS) g;..al 6LQUA>LA B LQOB; O QjL&U e 6‘)’
=l .ab 1>l (MANOVA) o szeniz b ly Jdos «(SRS-2 5 Stroop
Wilks’ Lambda ) 5 jlobss by yuiie soled )8 09,5 Lol 5l as ols olas
o S sl Sily asily cpl (= 0.62, F(9, 318) = 7.45, p < 0.001
L¥- ]o,e OMSlae a4y Fewly o ooy 5

Log,S (s (MANOVA) o pisionir (il ylg Judond gl & Jgu

(Slojlashyn?  pvalue F o 450 asls
0.42 <0.001 247 SSRS

ve



FA-TY (o o ¥ 095 NF+F wouiyT cwliciilyy 50 gy lalho ole aloo

[C ]

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Dawson G, Burner K. Behavioral interventions in
children and adolescents with autism spectrum disorder:
A review of recent findings. Curr Opin Pediatr.
2011;23(6):616-620.

Hollocks M], Lerh JW, Magiati I, Meiser-Stedman R,
Brugha TS. Anxiety and depression in adults with autism
spectrum disorder: A systematic review and meta-
analysis. Psychol Med. 2019;49(4):559-572.

Kahlke R, Schmidt C, Petermann F, Pauli P. Cognitive
behavioral therapy-based social skills training for
children with autism spectrum disorder: A randomized
controlled trial. Autism Res. 2020;13(8):1355-1367.

Oberman LM, Rotenberg A, Pascual-Leone A. Use of
transcranial magnetic stimulation in autism spectrum
disorder. J Autism Dev Disord. 2015;45(2):524-536.

Yang Y, Huang Y, Li ], et al. Combining transcranial direct
current stimulation and cognitive training to improve
social functioning in children with autism spectrum
disorder. Neuropsychiatr Dis Treat. 2021;17:1153-1162.

Sukhodolsky DG, Bloch MH, Panza KE, Reichow B.
Cognitive-behavioral therapy for anxiety in children with
high-functioning autism: A meta-analysis. Pediatrics.
2013;132(5):e1341-e1350.

Pouwels JL, Noom M], van Rijn S. Bridging the gap:
Neural mechanisms of social skill improvement in
autism spectrum disorder following cognitive-behavioral
interventions. Neurosci Biobehav Rev. 2022;137:104653.

Miiller RA. The study of autism as a distributed disorder.
Cortex. 2007;43(6):825-831.

Courchesne E, Campbell K, Solso S. Brain growth across
the life span in autism: Age-specific changes in
anatomical pathology. Brain Res. 2011;1380:138-145.

Garcia-Garcia M, Romero-Garcia R, Garrido V, et al.
Combined neurofeedback and cognitive behavioral
therapy for autism spectrum disorder: A randomized
controlled trial. Front Psychol. 2019;10:1234.

Amatachaya A, Auvichayapat N, Patjanasoontorn N, et al.
Effect of combined transcranial direct current
stimulation and cognitive training on social skills in
autism: A clinical trial. Behav Neurol.
2020;2020:6874319.

Doyle CA, McDougle C]. Pharmacologic treatments for
the behavioral symptoms associated with autism
spectrum disorders across the lifespan. Dialogues Clin
Neurosci. 2012;14(3):263-279.

Bolte S, Golan O, Goodwin MS, Zwaigenbaum L. What can
innovative technologies do for autism spectrum
disorder? Autism. 2010;14(3):155-159.

Spain D, Sin ], Paliokosta E, et al. Cognitive behavior
therapy for social anxiety in autism spectrum disorder: A
systematic review. Adv Autism. 2015;1(1):2-13.

Amatachaya A, Jensen MP, Auvichayapat N, et al
Neurorehabilitation for autism spectrum disorder:
Current perspectives and future directions. Dev
Neurorehabil. 2021;24(5):315-325.

Yiiksel T, Kilic BG, Tanir Y. The impact of combined

therapies on autism spectrum disorder: A clinical review.

Clin Child Psychol Psychiatry. 2020;25(4):1051-1063.

Schulz KF, Altman DG, Moher D. CONSORT 2010
statement: Updated guidelines for reporting parallel
group randomized trials. BMJ. 2010;340:c332.

Cohen ]. Statistical power analysis for the behavioral
sciences. 2nd ed. Hillsdale: Lawrence Erlbaum
Associates; 1988.

Yy

oS 5y ol 5l Sl oo, il ails gl il PSS 4 i
b (rae A5udly b CBT) gancSs oMl 5l S 2 4z 51
5 59 Ol cudly gl cuS 5 bl o o S 4 oie Jilse
S ol ol
)b s ld slean T lojem (polol8 Baa b oS 5 oMBae
oI 4 a5 WS olml Gleje 2lPlen (o9 (oras lalgilu o
ol cedss asle plagasls )3 ohgn b e (Sl (Li5u S
Y o 55 (6,135 31 !« (SSRS) csloiz| (slolge 5 (SRS-2)  seloz>]
Ol (B/Bems G2alS) (glidicuas @bl (pizren b oaalin jlul

Gl Dt oS Gl oY ey Wl oo (oras L5 oS o
S sl

oy B 51 s (gloses aanl Lo 5 oyl 5 5l laazil o
b Pl gl 5o zanizr oSy, Dj9pe p pil> gk
5 B0l 5100,Sag; S 5 45 aas e (i 5 0 e AT s
SaS ) e slapleys j0 sezge LIS Wiy oo gSllicuas
5 iy plaaiie oluliiily, sl olatal) Wlyiice @l shos
Syt o b palr s SS9 (b L L adl (LB5eel QLIS Cslin
331 0218 1) el 4 M 5355 (T CoheS Sl 5 eloz]

(o255 e Giluoag g drwgi & S lgioe ale 5o
Slp G0z s Wl oo slaLD ke 9 ok slaieghy plxl L ol e
S 5b st Gl PSS 059> 0 ciseilys ¢ Sloye Dleas sl )|

&

1. Maenner M]J, Shaw KA, Bakian AV, et al. Prevalence and
characteristics of autism spectrum disorder among
children aged 8 years — Autism and Developmental
Disabilities Monitoring Network, 11 sites, United States,
2018. MMWR Surveill Summ. 2021;70(11):1-16.

2. Mandy W, Lai MC. Annual Research Review: The role of
the environment in the developmental psychopathology
of autism spectrum condition. J Child Psychol Psychiatry.
2016;57(3):271-292.

3. Gotham K, Bishop SL, Hus V, Huerta M, Lund S, Lord C.
Exploring the relationship between anxiety and social
functioning in autism spectrum disorder. J Autism Dev
Disord. 2013;43(10):2341-2352.

4. Wood]], Ehrenreich-May ], Alessandri M, Fujii C, Renno P,
Laugeson EA. Cognitive behavioral therapy for anxiety in
children with autism spectrum disorder: A randomized
clinical trial. JAMA Psychiatry. 2015;72(3):237-246.

5.  White SW, Ollendick T, Albano AM, Oswald D, Johnson C,
Southam-Gerow MA. Randomized controlled trial:
Multimodal anxiety and social skill intervention for
adolescents with autism spectrum disorder. / Autism Dev
Disord. 2013;43(2):382-394.

6. Coben R, Linden M, Myers TE. Neurofeedback for autistic
spectrum disorder: A review of the literature. Appl
Psychophysiol Biofeedback. 2010;35(1):83-105.

7. Amatachaya A, Auvichayapat N, Patjanasoontorn N, et al.
Effect of anodal transcranial direct current stimulation
on autism: A randomized controlled trial. Behav Neurol.
2014;2014:173073.

8.  Postorino V, Fatta LM, Sanges V, Giovagnoli G, De Peppo
L, Vicari S, Mazzone L. Intellectual disability in autism
spectrum disorder: Investigation of prevalence in an
Italian sample of children and adolescents. Res Dev
Disabil. 2016;48:193-200.



YA-YY o o ¥ 0390 AFeF woussT cwbuiily) yo npgy wildlline code alxo

[C ]

34.

35.

36.

37.

38.

39.

40.

Cohen J. A power primer. Psychol Bull. 1992;112(1):155-
159.

World Medical Association. World Medical Association
Declaration of Helsinki: Ethical principles for medical
research involving human subjects. JAMA.
2013;310(20):2191-2194.

Maenner M], Shaw KA, Bakian AV, et al. Prevalence and
characteristics of autism spectrum disorder among
children aged 8 years — Autism and Developmental
Disabilities Monitoring Network, 11 sites, United States,
2018. MMWR Surveill Summ. 2021;70(11):1-16.

Kouijzer ME], van Schie HT, Gerrits B, Buitelaar JK, de
Moor JMH. Is EEG-biofeedback an effective treatment in
autism spectrum disorders? A randomized controlled
trial. Appl Psychophysiol Biofeedback. 2013;38(1):17-28.

Lansbergen MM, Kenemans JL, van Engeland H. Stroop
interference and attention-deficit/hyperactivity
disorder: A review and meta-analysis. Neuropsychology.
2007;21(2):251-262.

Constantino JN, Gruber CP. Social Responsiveness Scale,
Second Edition (SRS-2). Torrance, CA: Western
Psychological Services; 2012.

Tabachnick BG, Fidell LS. Using multivariate statistics.
7th ed. Boston: Pearson; 2019.

YA

27.

28.

29.

30.

31

32.

33.

Gresham FM, Elliott SN. Social Skills Rating System.
Circle Pines, MN: American Guidance Service; 1990.

Constantino JN, Gruber CP. Social Responsiveness Scale,
Second Edition (SRS-2). Torrance, CA: Western
Psychological Services; 2012.

Sofronoff K, Attwood T, Hinton S. A randomized
controlled trial of a CBT intervention for anxiety in
children with Asperger syndrome. ] Child Psychol
Psychiatry. 2005;46(11):1152-1160.

Hsu WY, Ku Y, Zanto TP, Gazzaley A. Effects of
noninvasive brain stimulation on cognitive function in
healthy aging and Alzheimer’s disease: A systematic
review and  meta-analysis. Neurobiol  Aging.
2015;36(8):2348-2359.

Rajapakse T, Silva PA, Gunarathne N. Combined
cognitive-behavioral and neurofeedback interventions
for children with autism spectrum disorder: A pilot
study. J Autism Dev Disord. 2020;50(5):1805-1816.

Chan AW, Tetzlaff JM, Altman DG, et al. SPIRIT 2013
statement: Defining standard protocol items for clinical
trials. Ann Intern Med. 2013;158(3):200-207.

Field A. Discovering statistics using IBM SPSS statistics.
5th ed. London: Sage Publications; 2018.



