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Abstract

This study aimed to comparison of the effect of Transcranial Direct Current
Stimulation (tDCS) and Transcranial Random Noise Stimulation (tRNS)

iﬁg\é\fgss combined with cognitive training on working memory performance of
Deficit/hyperactivity people with attention deficit/hyperactivity disorder. For this purpose, 45
Disorder, Working children with attention deficit hyperactivity disorder in zahedan city were
memory,, purposefully selected as the research sample. Subjects were divided into

three groups: tDCS, tRNS and placebo group. Subjects in the experimental
groups received 5 sessions of electrical stimulation (tDCS and tRNS) with
an interval of 24 hours between each session; placebo group also received
fake stimulation (non-effective). At the same time, all subjects also received
cognitive rehabilitation of working memory. All subjects were evaluated
before and after the stimulation and one week after the stimulation using the
N-back task and the Wechsler Digit span test. The data were analyzed using
repeated measures analysis of variance. The results showed that in the tDCS
group, there was a significant difference in most working memory
components from the pre-test stage to the follow-up (p<0.001). In the tRNS
group, a significant difference was found in the component of direct digit
span and reverse digit span in the research stages. In the comparison
between the two experimental groups, the effectiveness of the tDCS group
was higher than that of the tRNS group. Also, no significant difference was
found in most of the components between the tRNS and placebo groups
(p>0.05). Overall, the results of this study show that tDCS was more
effective than tRNS in working memory and this method can be used
together with other treatments to improve the working memory of children
with attention deficit/hyperactivity disorder.

Transcranial Direct
Current Stimulation,
Transcranial
Random Noise
Stimulation

\2


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

&m wm‘g) aollad

¥ o ylou Ve 590\ Fe) 3L

gl bolyon Jolad pgib (O pIN & 2 § o (SO pi0N &0 205 1 dag o
S s 4 g3 il ST (G141 of B (5l able & Klos g LS

T 60Ty Loy o0l 38 3l e (0L g Judker 05 ol

U‘)i‘ ‘U‘)QA ﬂ‘st.am.e‘) W olKisls s),x.a 9 GQLM: 'n9lc OMBJ) “5A>Lk.hd ‘s.uLmulj) 7‘5A>Lk.hd f}lc 6).».50 652.»4‘0 A

Q‘ﬁ‘ ‘Q‘)’ef ‘ ;u....e W 2 g, r.a.:"' olKisls sLS.wL».M:u‘E) 9 wa P?l; IRLEHEY “5..:[.\.."..:‘5) 09; )LHAJ‘\) (JM‘ c‘aMy ) Y

j_fathabadi@sbu.ac.ir

Ol e e i S oKl (o 5 Sl pole 0uSighy o SLld pole 09,5 SLoisle Y

Ol e olyes st el oRils (jre g SBLLS pole caSlingy ( alid pale 09,8 Lisls ¥

v

L (SoySI S 25 5 ADCS) it (S SIS o5 il anlie San L lghy
shls ol 8l )5 abil> o Sles 3l (o350l b ole (ERNS) dolas 545
4 SogS FO slawy jelaie cpl (6l 08,5 sl Jd o Jax g5 aii PLSI
GRegR el Olped wedas Ojgoh plaaly 0l (Jd furaxg el S
Lo pogl> e olgS 09,5 5 IRNS ADCS 05,5 aws jo ol 81 ol wsus Sl
celo Y alols b ((RNS 5 tDCS) S oSl S o0 and> 0 ool (slaog 5 ol 3
Bl o (RS 31 8) (Sl S0 ol 05,5 ol 3l cais I il o and> o ol
ol das .150,5 Bl o 5 (6,15 abadl> oSl Jasklgy ol 8l des e jen (Ai0ges
S 0, 5 SO ol @dST 1 eolatwl b SOy e atan SO g S o g L3
el g, 5l oolaiwl b Laols cauzd 3 )13 b5l 0500 LSy (e s, gLl 8
SST 50 IDCS 655 j0 a5 ol las mls wad Judss S g uSojlail il )l
Sl 357y 6 S B gesliter dye 5l syl sine Dyl ()5 Alidl> (slaailye
pB)l LB 3 g puitine plB,)l LS8 adie 1o 55 tRNS 655 o .Cp- /o4 )
5w.ch)] 05; 99 MLD.Q ) FL) s.,_‘!l: ‘_g)‘éu;».’uo «_J5L°.> w.ma)_\ J}‘).A 3o L)‘"’5S'*‘°
99 O LDA.D.]}A ).‘5‘ 9O (e ] 0092 tRNS oa; )‘ ).».M....) tDCS 09; LSMJUJ"‘
Ooeh mls gaeme jo (SPe [0 0) wis 8l 6)“3@-’“’ Sglas olgS o tRNS 09,5
6 5 absl> 5 tRNS L aislie jo (5 i isuyil tDCS &S o o lis Lol
Ol 0S5 akadls saps slp bpleys plo boolpen lgi oo g, ol 5l g cuils

Sgad oslaiwl Jed oo faz g jads ST lls

by &b

VE-Y/eq/ea

S Ghpdy &b
IAEATARYAR

Gls B3l

i (4 g5 pali S
SeS s,l5 akadl> ¢ Jlas
S8 s (S 2SI
olai ngi b (S s

W|J3|o.uuu3.| kS)JS)QJLu))qus)gyaJLQOUJl

A


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

&L& @uw&) aoldad

¥ o low Yo 5598 (\Fel by

§ Smd) 35— g0 Dbl dlisns J> (5,15
W o,bas ol cle ws (YA Lo o
e ool Yol eg 5,4l b)) oo
69 TS (9 09,5 SeS (5,05k 5 Az g S
(VA 5le) ol o (IS 4 old |,
2ol bl bl G yiien (mizeed 212 la 28
Sl ol pastiie 9 30 5 Sl i s Sliey
L Slim s oanlo )Lao LSsgS s
b 6,5 LSS S 0 alagsleal
s r bl gt oo pall azxgs ansls § (IS >
245 =l Gla A (n e 1 (S walsd
zs (S 5rd Ay oluyl adlie (IS8
(ool 5 Sd) Cul (515 alibls (s i

(YA
S 5 g5lo oD 5l sl &l (6,15 alidl>
SaeolisS g o Sla) 0,90 SO (5l Oledls]
ools s stldieas Sladllhs (Y- VYV 5 Jo)
S H9r2 Az (ol pbMe o5 ol

VYol aiib g0 oo o0 ol ol b lyls

Ot calS g 4 S @sz BECERR IR B OV
S925e gl )b (g oo )ls (6,15 alaSle o (cage
) o ,S a gy ol 8l ol oy o) LS atasl> o
o) o e (VoA o) LSaa) f
25 Sl g laleal gl Coeal 4 ol Siagyy
TSt 4G ysbay s o,lal ()15 alidl> 5 Sles
2 Gl 4l g abal a ol sl il 558
A LSSy Sledbl g5lwe 33 5 Sledlbol (5,00

YV e 2 g 9599 (68) Ol s (5, LS aLasl>

@ LSS plil o o (les ol cdled (Y- VY
sl )b adliws ol )81 jo (6 )LS aladl> a4y by ye

7. Working memory
8 . Fiske, & Holmboe

. Meltzer

! . Baddeley 0
I Tian !
I Al-Amin 2
1 3

. de Voogd & Hermans

A

dodsio

Pl ) Il a2y a b Pl
g o9d 0 5l (S0eS olyee o aS Cawl (S5 ls,
(325 Bl 5l azgi 598 el zolans b
Ooil) 99 o0 Ao (JUb i g 65 IS
5 bacely L st cpl (7 VYU ol owlicsls,
Mt aile (5355 (o 3 (hte sladian
g oYl Lo b lgy j0 OIS e (
Flosls) el L)l o Solgls sla sl
—a 2> ads glle YLWS )5 (VoY) oL San
S92y (6 i Jloizl 5065 wiles 5 Jled i
Slg—s B ymorgos ¢ selaizlas sl id) 45 5 o
oo aial e sl Lis oS

(TYY oo

0 gyt

—o—as (el d S @ilulid oy ) Slallas
ool as ez Ly g2 5,18 5 5ld Suny
r G Ay el P S libeaas
et (Slig of wile Pl (prae (Al 650
S=SB PLB ol ) azse 5 qulSgn cslaila]
s ol (VoYY (Lo 5 ool 55,68) 5yl
ayle 3 Sl Gl S L (oo bliyl peas
ol (Slglhd lasore el ool cely aS gg920 4
ol s Glasar |y o2l G2 )0 05290
Sl ez |y ks cnl g wslisy LS G
0932 9 8,5 WSS g (olw)b o O
(VN OWs g Glo) ol ol 8l oy o s
s—as pls e la S =l glais
Sl gt slagllys Sl slasgomes a4y a5 suia
aladls  caniloslo «s ke Sy i aelyy Jed

!, Attention Deficit Hyperactivity Disorder
(ADHD)

2. American Psychiatric Accociation (APA)
. Kazda

. Xu

. Executions function

. Duff & Sulla

[ LV R N Wt}


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

&L& @uw&) aollad

¥ o low Yo 5598 (\Fel by

22 05hion Loyl Segllad s i )3 5 0990
(IRNS) sl 5355 o,z L (oSSl oSy 20
b ) Ji s (S0 SIS o8 Sl (6
Olwg So Oy by wll A b g Cute
D 2 0980 Sl (shio & S b Sl allo
Oz o8 Sl el (S0 250 S )

Ao mhw o el Ojgods e g Cute

L ok (S Sy i pga o
ol olaws ax ST g Fakadls o 515 o4 Bun
=y SISy 4 S aes o i WYL
Sty Senge | (6,5 alisl> 5,5 1S Wle3 oo i
(OhlSen 5 Sl V1A )] LSan g 0l5  2dlo)
an 51 ol Ll (V=YY o), 8o Poggiwg V- Y-
(VoYY L ¢ gassl el 3) ol ol o
22 Sy 5l S5 sy o0 5 4 ¢ A8l S 0
Gloaoglss 5 S8 S5y olalllas 5, b
VNP ye g, 9 758 ) wil 63,800
0 L 355 oz b S S i
adllas pais )0 axgi wile gL Gloo SIS
ohSen) § WU Jlsts (sl,0) Sl o (o
YA hed) & o5l Jls ol L (Yo F
s Glin o8 adlaie S0 L glasllas
525 Oy eSS S 2l esla il b e,

9 995 addSS @bt j8 (s o Soloa
—lg e 0 ladlas jo ausls o,ld, sleosls

a4 45 Wl Las (VWA e § T
LS e ge ooz (il iy Slig gy 03

¢ Transcranial Random Noise Stimulation (tRNS)
7. Moret

8 . Westwood

° . Framorando

I Jantz, Katz & Reuter-Loren2

I Palm !

I Brauer 2

! Brevet-Aeby 3

¥

Bhlin (ol ol 5 el lmigl 25 55 fag
4 Lo ye Mo 00 S (el Wlgi o0 (S
9 (SwislS) aily o3l ol 5o (s l85L g 35 e

(XYY oo

Conl ay olg5 oo oa bl e 4y a>gi b
Oldliw o (5)Ls alasl> L‘B‘“’ sz sl s
Oaed 4o O (g (It —az g8 (s Pl
o=l des sl (655 ISlae el s Lo
2 e 3l L 0,8 el (ol 2 paS
Sla i e st bles ol 3l ol slaailis
by, (nl a8l aid 5 plowil ol cnl sl Sl 2
— ey U syl sleadslae 5l b g e |,
5 o Sy s 2 el
S8 sbabyy w3l o (VY (S

2 e Sheyd By o plsed jre sexled el
a)ls (Gl cmas Gle oS SIS (ogas
Sl 485 15 gk 3550 g 0dd (Brae
o reiisnne (oSG SIS 5 g, ol
So e it (S0 58U S5 ,o5 el ((DCS)
o l) s g i 0l a5 Sl Sloys 03
e Silogs clad 5 S o g (g ,id 3blis
§ Sl v Se g5l L el | (e

XA o) San

v

2 4S5 098U 90 LB 8 e laemex B SG o0
L a0 )R8 o s (59, 52 Ban 3blee 59,
o 0sd oo Sl el L YUY Gems L >
aozmor mhiw jl s Gl ool 4d30 B S
M8 anml jo pras gla sl Codlad g 00,5 500
el a Jae 528 55 3blio g laog oSl (28,8
OHSer £ 5315,5:5) apo o )13 5L ms
Sl kS U malidl cozgn ol ol (F+ 1A

. Kaminski

. Fairman

. Transcranial Direct Current Stimulation (tDCS)
. Stagg

. Giordano

[ N S R


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

&L& @uw&) aollad

¥ o low Yo 5598 (\Fel by

Lol o 9 S o0 sble aS J>,o Solas
ol S (Bl glagbel 5l g 0ad S
1 ales so 09 eolaiwl 5 580 s Syl Caws
Lo, 5,15 5 sae cdlid ) o sy cnl 51 5o
a4z b 500 o 3l osle g, Sae Bls
Samd g adl Pl o 6,5 akil> Coal
5 43e oS5 5 (s sbapleys a4 sl 5 Jls
5o 48,8 alol ladss Sasl slass as axei b
L 55 g peitne (S SIS o5 53 are
Ol — 4y el 4 M 381 )0 (o) alidl>
L olyon (Bolad 29 b (S0 2SIl S0 550 5 pediions
shls ol 8l 6,15 ababl> o Slae 5 3Ll )0l

ool Jd i lax g5 i DL

o5 Tk

b b sialesl e 5 900, g9 5l pol> anlllas
S 0999 5 0lsS 09,5 b (903l — 9051t
..553

S5 Aigad Shg) g Aiged cdroler

oLz s (cobad Jolos Ghogiy ol ()bl axslr
0dgame ;o Jlad jio-dxgl i PS4 Mis
Jlo pgd ded jo aS 0gs Hlaaly JL VY LY
bl (S250lsy Gl lom 4 YA Jlo 5 VTAA
Slasi 090 00,5 dxxlyo lanly Soj pele olSiils
5 ol plwlisilyy B,k shas ol 3l -l 5l e FO
ol Ll (Sonolsy Ol len S50,
—a >y jadl S jasis laaly Sy pele
Bl O jgody (Aidg 00,5 <éb o Jld i
O 5l o8l b asals Gbll i diges (lgied
wasls |y Pz ol (ohad jaseis a5 a5 V) -
Ol jbozr (loyd 1ol 5 dgius b (Salos 5l g
Oliogs g oolgils (Solol el 5 o)l )ler (S552005)

st bl 20,5 oo 5350 ogesl o o3 STy oo
o)l Lg)...;ls O35 opl 5o ol mul cds

9 poinmne (S5 SN S0 0 95 90yl e
5y Shos 05 og—az )0 5 (Solad ngi ()b
) S9Nge Gidgin ;o g, akbl> o SIS s ol 3
il aalaie SOy aS ol lis (YY) o)) e
0033,5 ST ygeyl yo oly8l o Shas Sgupp > ge
30 ol L (SyiSI Sa o 0,5 50 5 ool U
oo sla eyl jo Lal ais canlin ‘_seol,a;
aS o bosls Glas (V-V+) ol LSeon § 89—
e Sl (Bolal nas Ly b (S Sl S o
ow)oijmbwm)odw
Ol sdss grlSﬁ_Ia a0yl LS 4 ladl>
ULM.; Lgd)_g«).c - L:L..x.o dodiS 6)‘0).3):{9_@3
Sl Gl i3 (6, aladls 5,90 (0 aS wisls
Sliny 28 ol an a0, g il oy
3299 i Lo,z 5l eslaiul Ly 358 3blos
Glas S5 1 e olsls asly o ol
LS, ) &) ol egdle sl asls oLl
alidls 590l yols (23l glagbisel b olyen
o=l 5o 0ol ploul wladod ST 10 059,50l (5,8

(Y-YY

Gy Olalllae solais! salyd & axg b
O bl 0550 50 (60 ,Shoe cnabline wuuis
@"w 4 oS nsd"l-‘-" (5,5 abdl>  paas o cuilS
SV ace ok aiilyi oo At 5S35 daer
ol e A8l ke or g S0
395 9 s (oS0 S S 28 ) 99 dmnlie

! Mulquiney
2. Murphy
3 The Dorsolateral Prefrontal Cortex (DLPFC)


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

a:u @»W‘g) aollad

¥ o low Yo 5598 (\Fel by

o331 S el ol 1S ol (6 seelS 9051
Ve S hugV A0 Jhw jo )L cpiss a5 Col
20 lod S 508 05950l 903T (nl s (Byne
SIS o 33l (ol & L ol 51055 00 118
4 LS aladls vy calin ()l 0l el oo
Wil lalnl (o 5o )8 2 5l (S g 99500 et
o=l o (Yoo V) S }u.._f) Gl K28 @
S5l Ol ol ()b a5 5] Sogy
ol cpl 00 ob (o3l yo (A5 CadSS o solaul
Sioled amio 5 Bolal Ojgoa A L) slacl aS
2ae Llysae ;o ko goge)] g o palls
(e 4y b go) ;o8 sue 50 (e 4 (SO) S8l
g S dslio (i 4 b aw) g8 oacan b
=3 b astee LSS sae 9o LT aS anles astin
2 Le el ol Jlad pilie @SS ol plol
3lasdlae ol jo ol duslie jelate 4y (5,15 alasl>
aslie ol J8lo sae Ll sace o b ol atwlys
slass s )lidy 1) ez 0 dS wivg LSS e ST
5031 o (AT 1Sy o 5 Cansyo slagely
et 0523 ol skl el pd ol Sl s b
olas 1y el ol YL el < /AT LS - /0F
alatl> o, Slae asli Glgieas ol Jlael 5 ams o
vay

Sy g ol SLS53 ¢yg05

Sy Sien Gelidie 5l (yae3l 05,5 G eyge3] !
5t"'«?‘53-‘*“°r°l—§)‘ LB Ceaid g0 0 a S el

r:l_'é)‘ LQL“"‘)S Condy o)l.é el o..\.w@bb u*’ﬁ-i“

3. Kirchner
4. Kane

AR

P o usls =) sl wog Oyle umghs
slobrs glocdle 5k JLod imazgi ok
Colo, -V e JLo VWY BT s oogamme jo 285
&:;‘—M") -f ‘u.u.Qﬁ)_: L) oJ...a.SuS)_m «))_é 9 u.l..\_lb
A d,0 =Y 8,0 5 midd adle - ) il Wog O)le
pae =¥« Shply, OYST 4 Mol adls =Y ¢,
al> o ;o )0 gk ;9 jpa> 4 Cawd 98 hles
Solg L g b 4565 12 auym5 =0 ¢)] ol
BRRT LV PE R VLN | IS VTt PR Co U
3o 0l Jons BB 0,8 glin 4 ST g0
09,5 ;o Bolal Ojgod a5 VO slass wl 3l Gl
i Lz Ly sl dozmazl )b (G SIS o
Q&‘W‘}A;ﬂ‘&)ﬁ%;)o;& VO
03)Le olg5 09,5 ;0 ;10 5 (Bolai g (b~
a0 iola;l slaog,S ol 13l 51 o o .aial
> o b Celn YT Aol b SO oSN S yo0
Ja.:‘)_w PR Lg‘)_’ u_>| — 09){_42 Q.A_Sd; usb)o
09,3 A b il ALl 09,5 A » LS
G 0lg S 09,5 5 0,5 il o s Sl dSS
Sgmad Sl o 3 Sl ¢l demex] 3 SO o0
5o doseslitny adpe) Sl £5,5 51 iy
Ol 3han die S g (a5l m Al o) SMas
J=eSS 1) g LSS (6,5 0,90 50 al3lawe

g

o293 5yl

O3l 5l s)LS abibl> i 6l Gioehy cnl 5o
Cns oyl § S ol g, adadls (g gl S
1 0 A b oolinl LSy e ol5| Ll

el oo a8l Lol sl

! N- back
2 wechsler Digit Span Test


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

a:u @»W‘g) aollad

¥ o low Yo 5598 (\Fel by

el lwss S & jgon Gl il ae b
B R
g St lo > 48 Cel e (S 5SS o0
Jlosl domor w1 pudilns &)50dy (ke
c—ac 4ol ol 050 Il ol lais b oo
e Do )0 5 005 (Gloyo,l5 5 (owliils,
43,5 1,8 eoliiwl 5 )50 (Srre S0y Sz 5
S YA (S 5 pealS (simo old) o
ol L o | pliie IS, celsS 09,5 ol 3l
Bl S gl s oS gl ol L S glis
Jlesl il w hadd Cow 4y (SFlo) o SO0
Ol am S gz 4l o ST s s S
Sy ($3) S y25 Jlasl lanl o oS 0gr Jodo
J=B a5 095 oo oloml (hdS Ly (B9 e
s o] ol oS aalol s 5 ol ol
FB GBS S 18 sl Ojge (n 0edee S
el (KBl b (o8ly S0 ,505 (nl oS 05 (anseis
LT oS 5 oo )

S il il

Oy slagiagn L bl oo hagis ool 5o
aladl o b gl sl ol (slaasas! 8 S o
—o e ld padily eSS 3l eg,S an o 6L
LacS ,ore 5l g eca ST ol jo ol solainl SO
03ls Jaled axio 59, = 60 )l oy S
b 3] Some 09 e atlss S35a5] 5l 5 955 o0
ol Jlas o Ldade sl Nas sl wull
Js = Lilon S0 4O g &S Ao lis wsloads

a5 Sl AlSS 6, g9 aes JLas ) muly
Sl ay dilisee Slidos 0 ol o yed i il
O 50 4S5 aib oo a8 g ol ( pod ool 00m,
390 (8 laids 5 (oLl (5)lan0) S e g4 50
(Y oen § Jiule) 0,5 o 1,3 solal

Py Sl 00l QL..., ATJLAC‘ 039> 4O 6[_@,&5)_,

3 Heinzel

oY

g Do olseS aladl> i w sl (o)l pativns
e o)y (VY ) Sas § Jpise]) sl a3
sl Sl ot Sl oS 81 s 2
GLAT s (Ve - F o ing) el (1S aliils
Loliel oo 5 o170 Cus o)l cnl sl glig,S
5 63 0) Sl 00 5 155 IAY Slajl 5L s,

NN o) en

! dozmo] B (SO I S i

oeine (S SISy o Sl iRgiy 5
LS 40 ol L gl azaz] 3
b Lyos &5, 5 sl NEUROSTIM-2
e 55 3 ool b oS ol a5 Jlos]
MalS 53T 59 2SIl g0 5 1S 39 2SIl 0 o s (5351
o ol bl ans e 3 LS 5 | Iioee 5 gyl

o 3l eolis

5 S8 S iy il e ) 0
Ko U_" (Y‘ + 0 ‘O‘)l_io.b ;&fj)s) °°)§Ls‘°
3 ale g 00g oy xSUI uilagel mls J S 4y ,08
o Sy (Sl G oS 4T e
A L ’/\ )‘ oli.:_..mb ‘_§‘>5).'> L)L')} A od;s‘c
bt aleoed 2515 5l 6T sl sl g 005 L,
ools 51,8 i 2, IS Joloe 4y atid] cqian
3 eSS L b, Gl e s
Sloplais d axgi b 09l (6, &)l Sl
A ,old ol s ol S iS85 )8 o
IRNS  ADCS silen o ilises sLnck 5
30 A4S Gl sgi an pY alh oolaiwl iagh
ARNS) Bolas o L b (S pSl o0
5 e b Sl e S 50 25 S ol

. Aupperle
2. Fregni


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

&L& @uw&) aollad

¥ o low Yo 5598 (\Fel by

e (S9SN S 25 09,5 (i eSSle el
S ,25 09,5 S ik NY/AY L il (DCS)
VF L pl ARNS) Golas 5050 lyz b (S0 25
33 392 WIAP L il olg 09,5 s ks
slepiie o jluiliwl Bl 2ul 5 5 lae V Jgor
Ll d=le 9 (25,5 Cagas cas ok

el 00 00l QLM..’

ez Sl Ghn Pl Sl Gl Al S
JWi ) oz (ol 4l pgas 4 cul)
Olpeam ) 4l ) (6 pdm S 20 g 05 (o0
Sk s @bl (Glwyion o Ses I Latla
5 s Ollae ;o Il ol o es o sl
Q] W.?U)J‘ 9 Sl 00 oolaswl G,lsl)_e ‘5’>)L‘>
(\f’ \ ‘O‘)M 9 6).'44 d’>) Sl 0als oolo uLA.AAJ
Lassly
aS wog s YO Jols iegh opl Bases
Sl polwlpaizils J1)8 0,85 V0 09,5 aw o

oj)l_c ...\309.3 B’ L@@ésﬁjy‘ GALQ.: O 6)5T onacd

LU Jo 0 g 29)5 Cagac luly Gigh Gl pmiso ;3 b 05031 Ol i Ghmogs s sl ) Jgur

olg 09,5 (tRNS) 03,5 (tDCS) 3,5
Slyil) (2 SSkeo Byl (S5 Sl yil) (2 SSkeo al> o
(b (o (laxo

VIESS (-IVEY) VIA«+ (-IVFF) VIOYY CIAYY)  oedlie ] '
- pB,l sLsl

VA= (VYY) AYE- . (1IAY) VIERS (1N0) el )

A« (+1AY0) N (CIVY?) VAYY AVYD) 6 S ot

BINFE (IAYY) QI+ (<IAFY) OIAYY (- /YY) C)B"’}]’ui'*.t-.?. L) LS5

$1-5% (- IAAY) VI (V1) Ve (580) 955l

I (IVYF) YIYe+r (\VE) UA VIY-Y) S S LrgSre

VY- - (Y/059) VYIASS (V)Y ) VEIEEE (FN0%) el i

\YITPe (\IVEY) \Y/e e (Y/FF9) VY- (YIYYF) L’)eﬁﬂw s oloxy

\YIASE (YINYY) \Y/#-« (YIOOY) UOYY (+/12VD) S S

PYE (1) -0) “IBAR (++AY) D) el

LPN (+1-VA) PN (+-9Y-) RN CIAVY)  oseilom gy piSTs oylej

A ECARD)] <[ZNY (+/+44Y) JOY (/- AYY) Sy

e saSelal dss gesl 5l eslatwl o
wiboe bd Bt Glaegeme Sule; pilta
oo by ol wlosle ol St onl G reges
omib $Ren da bl (SRen daosls x5
syl 55 695 en s osblssS
oo b BAGm son Sl (29509

oY

sl paie Ol 2Kl ) Jga mls 4 axgi b
Ao )3 ol g Llalejl sleeg, Sy ragh
Oolotn Ae e 4 e 62K 5 eeilom
g Lol pl owyp Cue sl alily Sl
Jlos s bl by 5l oieel @bt 5ads b))
oolaiuwl abuel Ojpods 86 (g S oslail il g


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

@u w&ﬁ‘g) aollad

¥ o bows Yo 590 AP b

Of

=l s oolatwl SaiS g 25 asli 5l eosls
dod  SolS g 25 esls aS bl
ol g cails 1B -V oV als o jiegh e sise
Of oyl 5l ablioe Waosls 3gr Jloyi Slixe &
s aS ol eolatul b il )y oXed cwyp iy

0905 onl Al sla e 5l plaSione jo ols ol
ol aS aes o plis a4 (P>0/00) s lolixe
el oal Soley baxie 4 lp 280w

OO 8955 P AU g

Vdzsle gesl 5l aS 0g (0295 05550 slambls
s ool (2)8 i (nl ) sre sy p Sl
Sly adg,me cpl a5 ol Hlis eesl ol gl
(GlaS's) (ooSas g pedins plB)) LS5 (slaaidlse
o0l i 6l s haw (g bl )80
— oD s slows gladdlse lp uioren il oo
adgyie ol (Som o) gl 25Ty ley 9 (e
o0 5l S )l e gl (g bl oed )30
Uaz olows adlge sl aSol & azg b all o
- O Aol 5l og VO 51 iy ekl e
Mo re sl pxie (pl (5l Gme (g sl Bald
Slp &S0l a4 azg b e ol coliiwl oo
S A skl Jlade ol (2STy pley adlge
oolinl S —osle sS4l 51 el /YD

AOYAY (ool pas) o

. Mauchly


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

@#u ww&) aollad

¥ o bows Yo 590 AP b

] 0 43‘)‘ u,«...bsf GLQ)M 6‘).» WT u)ﬁ.od..: ))in 6);0)‘..\4‘ u,u.:l.’)‘j J.:.l?u @Lu aslol 5o

(618 Ao puiin (6l (B9,T (ot 3 5295 (390 Jalae b izkpol il ly el galis auodls ¥ Jgazr

ol P F oSk  DF ggem e oo e
A ©lygaze ©lygdize
JBY +fee) FVAY YY/FE Y SEINE Ul L1,
JBY o) AYISY ABY ¥ Y/ 05 Sttal 1o Lolas o,
B ) YVEY YAsY Y DAIVE 05,5 osdiino
D +f-+) VYARY  VY/AY Y VEV/FO Ul L1,
D lee) YOVY YR ¥ F/FY 05 Sstal po Lolas REN
NS efeeN SAPY ATY Y VAS/E) 05,5 osSne
XYY e YVYE OYVA VYA SENY Ul s olas
XY eled WYY YYD YIRAF V-ARY oy Swals e el
YA Y VA RVEY Y \YY/AF 03,5
S eleeY VMY Y \YY R Jlye STy oyl
EY e NSY )Y \ies oA 05 Sttal 1o Lolas fely
VE YY) R Y NIy 03,5

5 osslom wseslobm Jole b o leeg S

(b 5 09,5 blie J) ol (6,500
alie sl (Sodin omdad 503l @l asll o
i osail 5 gpSoill Ul (zgy sl
Slyed 5o loog,S (o2s) Sols awslie sl S
Vdsaz oV Jsozr po ol sbeadlse 5 (g5l STl

Sl 00l o0l

2550 § S MIANOVA (o0l gl ¥ Jguzr 5o
Sl laSilee Dolis (gloime (o) 12
Wyeilobe Ese Jele )l alidl>
ol elolyy sl o ] 6 S 5 90l
abdl> glo e den ;3 ;5500 Jour )3 ydie
Flie 51y ooy og)8) Gloys Slaw y2 50 )1
Lo cpl o (P<+ [20) conl o gxo ey j0 09,5

S B ogal iy alse 5l b i cpl y0 oS
O {0k S el 0wl 3529 4 (5,0 gxe iglas
Sl 38 sleadlse )l dae )3 5 095 A
Dolate 3 Shos LS g (09,5 D o)l 352

G alidl> 15 o (b )0 Sgig il aoil @iV Joas

oS tRNS tDCS s e
Sl gxe Sglas Sl gxe Sglis Sl gxe gl
b oSl b (eSSl b (5 Sile

-+ /YYY SARAS ofee -\/F-- ofe -Y/aryY a5oilom 09l sbalyd
-+ /OYY <IYAY [+ ¥ —[Fe- ofee -Y/#.- Ry 905 i NERN
ARR ARAY ofee Ve <IYYY </YYY Ry o995 i PO

< JOFF ALK e =Y+ o[ e SOEY seslim oseloie LSS

/¥ -+ /oYY ofee -\/f-- ofe e -YIAFY e 905 i

AN


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

ol bl g y Aollad ¥ oyl 1o 5490 ¥ mb
JEYY —/YYY <IVoY g NERY < IARE S S 995l LR
SR
-+ AY S IVYY o[+ ) - IAPY ofee YRRV seslom osesloie Uas slaw
N YTy -15YY - IVPY ofe e F/arTyY Crfe  osesloie
“JSYA AR -IYAQ —elpe - o[- \Y VISPV Crie opeylom
-/-QY -[+YY -+ QA —e /oYY ofee Ve geslim ogesl e obes
IYA- - [NV YA —ee VY ofee NARA Crfe  oseloie STy
NAaKk! —eleef - IAPA —efe e -JOYF RN S opelom ey

Jo e den ;o s a8l sLisl )3 aalie o tRNS
AP<e [40) clbls v92g (sylo e glay Jumgh
3 wesae a8l sLSld dalie o 09,8 pl o
Looseslotn 5 ososlom b osesloim J>le
5O Oegred L b Sl ghlo g Dol (6, K
O9o3lom b Osasl ot Al e o e Slaes adlie
Sl L P 0 0) bl sezg (sylo s gles
e plo g ol Sly by adlie o
Lo il gylogime Ogls 09,5 (pl (sladlse
b oseiliins dpe 5l Jgor ol mls & azg
L YL 599542 tDCS 05,5 slogoges] S
L oo sleadge ;0 tRNS 09,5 L awslio o

g 03,5 4y, (6,15 alasl>

0 gpSeslal AlE aw ol awlie cus
S99 S o331 5l elsS 5 Gales] slaes S
Qa2 oo sl s el eal colwl ¥ Jgax o
olsS 095 )0 Lhzmiw Ul plaSoma jo a5
S L P> 0 0) cilas sezg gyl pae glas
) clislp glaailge 0 tDCS 05,5 5 >
dslio Jolo don 0 U ol g ugSxe
5 xS b oseslobe coseslom b 0Tt
Sl 35z 5yl st Dol (xS b seslm
U318 adlge 10095 (pl jo Cuizmes (P<: /4 ))
Aoy gl STy Gl g i (B
Srse b oseloin 5 oseslom b oseslote
05,5 yo (P [++V) ad il (ol sine gl

G Al 58 Gloj (b 0 (S5 (ol (yg03] S :F Jguo

S5 o903l om eI Aoy i ke
Sl gxe Sglas Sl sxe Sglas Sl sxe gl

Lo Sk Lo eSils o Silee
“fee) VVYY [ \Y VY -y -+Iysy  tRNS tDCS sLsl,s
ofe YAYY “fe e \ii22% “IAVY -|-$Y olsS tDCS RO
- IYOY SARE ofe e Vg /YO - PYY olsS tRNS JUTTI
ofe \2 ofe ) \ARE -[5OY SIAYY tRNS tDCS sLsl,s
ofe \ARE ofe ) f/ary JAY o[- 8V olgS tDCS RN
/oY [A- - ofe e VYT - JAY —[-8Y olsS tRNS eSro
ofe e Al SERTA =Y. < [OYA fe. tRNS tDCS s sl
ofee S ARAS ofee¥ -Y/fPY -IA-¥ -IY$Y olsS tDCS
-IV\F —+IVPY - 100 —-IfPY -IYOV ARAE olsS tRNS
“fee) SARN e AR - IPYY [N tRNS tDCS obes

N4


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

&L& @uw&) aollad

¥ o bows Yo 590 AP b

e AR JERAT EARR - [EYY —+[\F olgS tDCS 5iSs
“IADY feef “IVEY AR SRR —/Yf olsS tRNS Fewly

6, adl> sladalge =S 0 aS ols ylid imghs
21y YL 25w SIIDCS og,5 Sases i
03091 05,5 40,55 IRNS 64,5 5 0135 04,5 L aslis
SIRNS L aslic 0 tDCS _asu 3l oyl 5 oogdle
b gl gloal ol odg 5wl by b
5 &S aisls |, tDCS i a5 Sl
- Ars Ak 4 die (B0 al 2l e S
oz ) able saed wilosls lis Jlab i
er 5 Sbw YA Ses 5 oy o
ol Oizmed (YVoVY () Kak 5 Sgstuy Y-V
TN ohlSes 5 S99 @ls b gunen il
b oasglis o 3ls o Slee (5 the 5L
ol 2 opdle 13 I o5 by Ko 2SI S,
(VoV) ohlSen 5 (B)90 bl b gunedl 4l
LSS Sy oS e 0l i oS
b amlie )0 ot (oi5 il Bolad 5o Ol
= Syle ()5 aladls dgupy Ho i S 2
OhSen ' Gesebile 4l bl (pizmen ol
ool lo 35 bz dzg b 45l (Y-AY)
oais L3S 6,5 alils ogegs I (s ek tDCS
Om slaas S alols )l AU a4 ]
ol alols 45 S g (4 203 Sy ol

el 009y Caels Y ooty ol o OIS 2
65 abadl> o Slae » IDCS _isu 3l s jo
o yegn b s lar s s ST 51 13
aims JE s G 3 ssie Sallsd i

Qlgi o IDCS 5,8 o)Ll 05,5 (g, omas

. Mylius

oy

laog,5 gl aglie lp (S5 (el 53] @l
P aS wsee (lis ¥ Jgam po 2l dole o
97y Wog)S G (el ger 0903lite Al e
3o 09"))10”“" 4.1>J.c O .(p>’ [+B) W PV RY
LgLJ‘)B 9 p.AM ﬁlﬂ)‘ LgL.}‘)S Oy L®05; dod
30 Gialeyl 09,5 90,2 aS Lxe cpl 4 (P<+ [+ )
BN ‘) Sy 0 y00 u,u.:bs‘ abf 09; b MLM
(inlesl 09,5 90 o dmslie j0 picren Ao
ailie ;5 9ajlmy al>ye ;0 DCS 05,5 a0 il
095 3l Frim weSae g e pB)l LS
O UQA)TL}“" 4.1.’>).A 9O (e ] 059 tRNS
aS ols il mlis 58 (6,80 alo e 0 (P> /0 0)
S oy ol Sl mls 5 clls semg elgS
CrSw > 0 IDCS o095 Bausces b
g tRNS 05,5 L anslin ;o 1) 6 5YL Ol yes iol33l
aS ol lid bl izmen A0 00,5 4y, olgS
D9l olgS g TRNS 09,5 50 (oo 6550 al> 50 o
S ggeme j0 (P>e [+ 0) wid 8l )l g
adge ;0 IDCS 05,5 oidu il a5 sws o olis
0092 ).H.M.utRNS 05; lJ MLQ.A B 6)5 alssl>

S5 Al g Sexy

oSl Sy awlie B b Gieghy ol
Loolyon (olai 5ugi b (S0 Sl S0 5 it
Glls oLl o)l aladls o Shas 5 2Lt isel
w8 pbul b i laxg ek LS


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

&L& @uw&) aollad

¥ o bows Yo 590 AP b

J925299) 055 (5,15 aladl> ST j0 o Sles d9ue
o Gledyd 5l R S (VR (s s -
o Soge;] (5,15 alisl> , tDCS 56 anwe; o
ol el Saeaily il oy e 7ok
sledobs oo SYsb colld Sl 4 penslSe
Sy SpdSlasl Cou o 5 Sibp e (oras
Jelos 51 (o Doty ety 005 0 ke
b el aAlidlo 5 (6 Fol S 53 i IS 3
Al czge dDCS suil o0 eundlSe (ol
oRlFl A s g ok el (sl
Gl Sops Ll 208 e ok 68020
5 ras Joko wliol mlaw 28, Y g0 tDCS
) Sllllae 098 o0 Jobo R3S 20 SralS
VSl aims e i 1, tDCS g asaily Lol

VA o en
o 5 IRNS a5 ol lis ol K gom
il ol bl 6,5 abls g il o5
205 (V1) (Ken 5 (S5:550 ol b gunos
hyl8 alddle omis ol Slidod cnl g0 o
g el el eolaul a4 S S
ol Jedle sae Ly sae,0 U onds atulgs o oge;]
wile S5 Slilas o Jb ol b i alis
AYb ok 5OV Y) LSen 5 (Byee oo
BYo Jb cpul b el oais solazwl @SS oyl
L bagye Jolse g0 alaz 5l o)l 0529 5 (6,500
Joee cOladz slasasile (S SIS 20 JSSg
Orred g SepS ol dedg iS85 18
Som S byl yekie 4 a5 SEll slall

6. Dubreuil-Vall
7. Stagg

OA

2 56 Gy 5l omas saims JlEnl Lal cae e
o JsSoss ot o] Joiml b Joe Jomailiy L
Olas a5 305 S92y (eSome wled ams oS
o slaonins Jsl clale , tDCS s s

adl (Y o LSen gl o5 e il
3 il olais] el (See cdile L5l
@l Sy amo oo lid baatdly Gl opl wsl
LS eas sains Jlisl cudld wlg oo tDCS
Glaihie s a5y] b aiS Jlb jae ) oise o
Solen) ail asly | b ey Ko
28 5 sxTtDCS 3 ey Jo (Y- Y+ o) Kan
Ogse 56 (DLPFCP Sl iy ils (il
Slbgls eas oo JUl ol ial3dl acs )3
5 Sl as e (6,15 aladls> L SlebiglS o5 - haa |,
5 s 905 bl wnld s s
ol GBS eS8 el g oodle (YY) Ken
Wl oo &S Wog Fp Cwl) Ses Gy
@ bh e o BySed (o (6 Badaolis
«r DLPFC jo suil G yo5 51 j0 a8 oy o0 i
ORIE i Gl 4 eSS GRS,
g o Ghled i (omnd 650 (nl g Cenl 8L
oley abox 5l oS5 (Sp 50 dee c2ge
il Gl slagtayn Cwl ok STy
5 3l sles,SlS 5 DLPFC a>b ,, tDCS
ilosls L 1y azgi 5 550k (0L calibl alox
Soedr wzge 4>l ol S Cel Sese S
ool b 4l cnl 1 w0gd (G2l glas 5,15

. vesicles

. Ruttorf

. GABA

. Heimrath

. dorsal-lateral prefrontal cortex (DLPFC)

[ N


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

&L& @uw&) aollad

¥ o low Yo 5598 (\Fel by

O = Ay el PLSla Mw e s,

I OO R I TR SR - T S T

Ololgcion

2045 b e slpidan (ipgh (I mli v azg L
Slp FS 0 e b sbaise 5 ST Slllas
ool (6,15 abibl> 1y 398 iS50 LSl tonie
.0)5

slagisy 5l OSel Dyge o 0d e sleiiy
oolaiwl il oo Yol a5 Bolay (5, Sdiges

Sgei

30 A5 0gd ee Slpiinn wieadle ) Kisgh @
Wy ol Pl shls o3sS o o oo
Syge Seg dsalr Olyea 1) 23 Jd i -
dslie a4 GG OGjgo 0 b9 wes 13 adllas

A0 o 058l 0 iz 90 12 0, Sles

S Kol vebee Sl e
Sgns > 4O Lmol.ajo ﬂLg La QLA}A.Q w.._o...w.a
— axgi el PS4 e (5055 (5,15 aladl>

9,5 oolawl Jbs i

1998 9 LS
i 6,8 aals G 4 S alie ol
ORR o5 HEALSES b pled 1 abews oy all o
Slox 5l aizred lo 1) (Slo)u8 5 Sis JLoS
oobimiily ) 6 o Jagd e 258 (il L1
(S=oplyy) St 1py 580 @il )8 (S5
5 (L elidly)) (K ol 55 BT Clir
abauly 4 (midly)) so7dss Lok @il )5
ools (5,51 aoz Jobo ;0 45 (sl ojmg slo ol
saiils LigyS (g5lem ()lygo dmgmn po dls; slo

oo oy ,SiS

AR

0397 (nl 5 Rgh SABL ki 5 00l LS
S5 (VoYY oo e o' loalg) ol 03,5 g |
tRNS Jg:3 L6 55 pae S50 5 Jlatol s
anlllas 0l oy Sl o3lsl wilss oo (5,5 alidls
Slogls yé mhaw b iS55 Jud slasy xSl I L
0,5 oolaiwl 8 Clllae I (6 bes b aglie o
097 9 05 S |y Sl 090 4l (lea &S
25 o Supd 4l Cug 09Ul ol
ST o9y Jleil aiS (oo i ) ey S
als e oolinul 6V slasg Sl slasjlusl
ol oo Cawd 45 gl [0 (g s

tDCS oS vao oo ylid adlllas (ol bl ggamme o
i) ol s ity deeg |y o)l abils Wlgs e
N- )5 addle Gomin S5 4 Wl o 0 Sles
Jbo ol b osogs Jane a3, slsls o back
oS lgasl o> o )5 akidl>  tRNS ol 36
S opl ade w5l pre e @l cpl Lol 09
ol 3 &8 wibise alaghagh gl 9y Ghegn
48,5 plosl gyl (el (oulid oy, b di;
Slp g anin Olpea Wl
55 0S5 eoliul 5y oanyT Sligiss
GRIFl 4 e ojlgen o dme e Slidos
iloas (xils sleala>

Lo dguxo
o9y ol eslatul ol el slacasgaze
S Wges olasd pas hds 4 wedon (5 S diges
Jelse J5aS o hrs ollg 2k (pl all o
Sloys Sleas il yo el azmen o550 She

el Ko il

. Veldema


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

,é.::u ww&) aollad

¥ o bows Yo 590 AP b

&bw

Al-Amin, M., Zinchenko, A., & Geyer, T.
(2018). Hippocampal subfield volume
changes in subtypes of attention
deficit hyperactivity disorder. Brain
research, 1685, 1-8.

American Psychiatric Association.
Diagnostic and Statistical Manual
of Mental Disorders: Fifth Edition.
President DiliP. Jeste, M.D (2013).

Arastoo, A. A., Parsaei, S., Zahednejad, S.,
Alboghebish, S., & BurBur, A. (2019).
Effect of unilateral transcranial direct
current stimulation on reaction time in
veterans and athletes with
disabilities. Iranian Journal of War
and Public Health, 11(3), 133-138.
[Persian]

Aupperle, R. L., Melrose, A. J., Stein, M. B,
& Paulus, M. P. (2012). Executive
function and PTSD: disengaging from
trauma. Neuropharmacology, 62(2),
686-694.

Baddeley, A. D. (2017). The concept of
working memory: A view of its
current state and probable future
development. In Exploring working
memory (pp. 99-106). Routledge.

Brevet-Aeby, C., Mondino, M., Poulet, E., &
Brunelin, J. (2019). Three repeated
sessions of transcranial random noise
stimulation (tRNS) leads to long-term
effects on reaction time in the Go/No
Go task. Neurophysiologie
Clinique, 49(1), 27-32.

De Voogd, L. D., & Hermans, E. J. (2022).

Meta-analytic evidence for
downregulation of the amygdala
during working memory

maintenance. Human Brain Mapping.

Dubreuil-Vall, L., Chau, P., Ruffini, G,
Widge, A. S., & Camprodon, J. A.
(2019). tDCS to the left DLPFC
modulates cognitive and physiological
correlates of executive function in a
state-dependent manner. Brain
stimulation, 12(6), 1456-1463.

Duff, C. T., & Sulla, E. M. (2015). Measuring
executive function in the differential

diagnosis of attention-
deficit/hyperactivity disorder: Does it
really tell us anything? Applied
Neuropsychology: Child, 4(3), 188-
196.

Fairman, K. A., Peckham, A. M., & Sclar, D.
A. (2020). Diagnosis and treatment of
ADHD in the United States: Update
by gender and race.Journal of
attention disorders, 24(1), 10-19.

Firouzabadi, F. D., Ramezanpour, S.,
Firouzabadi, M. D., Yousem, I. J,
Puts, N. A., & Yousem, D. M. (2022).
Neuroimaging in Attention-
Deficit/Hyperactivity Disorder:
Recent Advances. American Journal
of Roentgenology, 218(2), 321-332.

Fiske, A., & Holmboe, K. (2019). Neural
substrates of early executive function
development. Developmental
Review, 52, 42-62.

Framorando, D., Cai, T., Wang, Y., & Pegna,
A. J. (2021). Effects of transcranial
direct current stimulation on effort
during a working-memory
task. Scientific Reports, 11(1), 1-9.

Fregni, F., Boggio, P. S., Nitsche, M.,
Bermpohl, F., Antal, A., Feredoes,
E., ... & Pascual-Leone, A. (2005).
Anodal transcranial direct current
stimulation of prefrontal cortex
enhances working
memory. Experimental brain
research, 166(1), 23-30.

Giordano, J., Bikson, M., Kappenman, E. S,
Clark, V. P., Coslett, H. B., Hamblin,
M. R., & Calabrese, E. (2017).
Mechanisms and effects of

transcranial direct current
stimulation. Dose-Response, 15(1),
1559325816685467.

Hagnazari, F., Nejati, V., Pouretemad, H.
(2022). Effectiveness of Computerized
Working Memory  Training on
Sustained Attention and Working
Memory of Male School Students. The
Scientific Journal of Rehabilitation
Medicine, 11(1), 2-13. [Persian]

Heimrath, K., Brechmann, A., Blobel-Lier, R.,
Stadler, J., Budinger, E., & Zaehle, T.
(2020). Transcranial direct current


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

&u ww&) aollad

¥ o bows Yo 590 AP b

stimulation (tDCS) over the auditory
cortex modulatess GABA and
glutamate: a 7 T MR-spectroscopy
study. Scientific Reports, 10(1), 1-8.

Heinzel, S., Rimpel, J., Stelzel, C., & Rapp, M.

A. (2017). Transfer effects to a
multimodal dual-task after working
memory training and associated neural
correlates in older adults-a pilot
study. Frontiers in human
neuroscience, 11, 85.

Jantz, T. K., Katz, B., & Reuter-Lorenz, P. A.
(2016). Uncertainty and promise: the
effects of transcranial direct current
stimulation on working
memory. Current Behavioral
Neuroscience Reports, 3(2), 109-121.

Kaminski, J., Sullivan, S., Chung, J. M., Ross,
I. B., Mamelak, A. N., & Rutishauser,
U. (2017). Persistently active neurons
in human medial frontal and medial
temporal lobe support working
memory. Nature neuroscience, 20(4),
590-601.

Kane, M. J., Conway, A. R., Miura, T. K., &
Colflesh, G. J. (2007). Working
memory, attention control, and the N-
back task: a question of construct
validity. Journal of  Experimental
psychology: learning, memory, and
cognition, 33(3), 615.

Kazda, L., Bell, K., Thomas, R., McGeechan,
K., Sims, R., & Barratt, A. (2021).
Overdiagnosis of attention-
deficit/hyperactivity  disorder  in
children and adolescents: a systematic
scoping review. JAMA  network
open, 4(4), e215335-e215335.

Khorram Abadi R, Sepehri Shamloo Z, Salehi
Fadardi J, Bigdeli I. Structural model
of executive function and extramarital
relationship with mediating role of
self-control. Journal of Cognitive
Psychology 2018; 6 (1) :41-50

Leon-Dominguez, U., Martin-Rodriguez, J. F.,
& Lebn-Carrion, J. (2015). Executive
n-back tasks for the
neuropsychological assessment of
working memory. Behavioural brain
research, 292, 167-173.

4l

Meltzer, L. (Ed.). (2018). Executive function in

education: From theory to practice.
Guilford Publications.

Misrabadi, J. (2019). Application of inferential

statistics in behavioral sciences.
Publications of Shahid Madani
University of Azerbaijan: Tabriz.
[Persian]

.Moradi, A., Salimi, M., & Fathi-Ashtiani, A.

(2011). Memory performance of
patients suffering posttraumatic stress
disorder resulting from the war.
Journal of Behavior Sciences, 4(4),
269-276.

Moret, B., Donato, R., Nucci, M., Cona, G., &

Campana, G. (2019). Transcranial
random noise stimulation (tRNS): a
wide range of frequencies is needed
for increasing cortical
excitability. Scientific reports, 9(1), 1-
8

Mulquiney, P. G., Hoy, K. E., Daskalakis, Z. J.,

& Fitzgerald, P. B. (2011). Improving
working memory: exploring the effect
of  transcranial random  noise
stimulation and transcranial direct
current stimulation on the dorsolateral
prefrontal cortex. Clinical
Neurophysiology, 122(12), 2384-2389.

Murphy, O. W., Hoy, K. E., Wong, D., Bailey,

N. W., Fitzgerald, P. B., & Segrave, R.
A. (2020). Transcranial random noise
stimulation is more effective than
transcranial direct current stimulation
for enhancing working memory in
healthy individuals: Behavioural and
electrophysiological evidence. Brain
Stimulation, 13(5), 1370-1380.

Mylius, V., Jung, M., Menzler, K., Haag, A.,

Khader, P. H., Oertel, W. H., ... &
Lefaucheur, J. P. (2012). Effects of
transcranial direct current stimulation
on pain perception and working
memory. European journal of
pain, 16(7), 974-982.

Nejati, V., Salehinejad, M. A., Nitsche, M. A,

Najian, A., & Javadi, A. H. (2020).
Transcranial direct current stimulation
improves executive dysfunctions in
ADHD: implications for inhibitory
control, interference control, working


https://jcp.khu.ac.ir/article-1-3659-fa.html

[ Downloaded from jep.khu.ac.ir on 2025-04-09 ]

,é.::u ww&) aollad

¥ o bows Yo 590 AP b

memory, and cognitive
flexibility. Journal of  attention
disorders, 24(13), 1928-1943.

Palm, U., Chalah, M. A., Padberg, F., Al-Ani,
T., Abdellaoui, M., Sorel, M., ... &
Ayache, S. S. (2016). Effects of
transcranial random noise stimulation
(tRNS) on affect, pain and attention in
multiple sclerosis. Restorative
neurology and neuroscience, 34(2),
189-199.

Ruttorf, M., Kristensen, S., Schad, L. R., &
Almeida, J. (2019). Transcranial direct
current stimulation alters functional
network structure in humans: a graph
theoretical analysis. IEEE
Transactions on Medical
Imaging, 38(12), 2829-2837.

Salehinejad, M. A., Wischnewski, M., Nejati,
V., Vicario, C. M., & Nitsche, M. A.
(2019). Transcranial direct current
stimulation in attention-deficit
hyperactivity disorder: a meta-analysis
of neuropsychological deficits. PloS
one, 14(4), e0215095.

Shahmohammadi Kaleybar, M., Bafandeh, H.,
Yousefi, R., & Rahbaran, R. (2019).
Effect of Transcranial Direct Current
Stmulation on the Response Inhibition
in Patient with Obsessive Compulsive
Disorder. The Neuroscience Journal of
Shefaye Khatam, 7(2), 1-12. [Persian]

Stagg, C. J., Antal, A, & Nitsche, M. A.
(2018). Physiology of transcranial
direct current stimulation. The journal
of ECT, 34(3), 144-152.

Tian, T., Zhang, Y., Wu, T., Yang, L., Chen,
C.,Li, N, ... & Hu, Y. (2019). miRNA
profiling in the hippocampus of
attention-deficit/hyperactivity disorder
rats. Journal of cellular
biochemistry, 120(3), 3621-3629.

Veldema, J., Gharabaghi, A., & Jansen, P.
(2021). Non-invasive brain
stimulation in modulation of mental
rotation ability: A systematic review
and meta-analysis. European Journal
of Neuroscience, 54(10), 7493-7512.

Westerberg, H. (2004). Working memory:
Development, disorders and training.
Institution  enférkvinnorsoch  barns

Y

héilsa/Department of Women’s and
Children’s Health. Stockholm:
Karolinska University Press.

Westwood, S. J., Bozhilova, N., Criaud, M.,
Lam, S. L., Lukito, S., Wallace-
Hanlon, S., ... & Rubia, K. (2022).
The effect of transcranial direct
current stimulation (tDCS) combined
with cognitive training on EEG
spectral power in adolescent boys with
ADHD: A double-blind, randomized,
sham-controlled trial. IBRO
neuroscience reports, 12, 55-64.

Xu, G., Snetselaar, L. G., Strathearn, L.,
Ryckman, K., Nothwehr, F., & Torner,
J. (2022). Association between history
of attention-deficit/hyperactivity
disorder diagnosis and cardiovascular
disease in  US  adults. Health
Psychology, 21(3), 452-459


https://jcp.khu.ac.ir/article-1-3659-fa.html
http://www.tcpdf.org

