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Abstract

Children with ADHD syndrome compared to normal children, have defects in
executive functions, including delay-discounting, which leads to prefering
smaller and immediate gains rather than bigger and long-term ones and it would
result in impulsive behaviors and decision making. The aim of this study was to
show the effect of transcranial Direct Current Stimulation (tDCS) on
Dorsolateral Prefrontal Cortex (DLPFC) and Ventromedial Prefrontal Cortex
(VMPFC) on the improvement of delay-discounting among children with
Attention Deficit and Hyperactivity Symptoms. In this study, Y+ children with
hyperactivity and attention deficit symptoms were selected by the availability
sampling method and each of the subjects were randomly assigned to three
conditions including: a) anodal stimulation of DLPFC and cathodal stimulation
of VMPFC, b) anodal stimulation of VMPFC and cathodal stimulation of
DLPFC, and c¢) pseudo-stimulation and assessed by the Delay-Discounting
Task. The results of data analysis of variance with repeated measures showed
that there is a significant difference in the performance of the subjects in the
delay-discounting task, which was performed on different stimulation positions
p< 0/05. In addition, Bonferroni post-hoc test results showed that anodal

stimulation of VMPFC and cathodal stimulation of DLPFC compared with a
reversed stimulation pattern, significantly improved delay-discounting.

V4


https://rph.khu.ac.ir/browse.php?a_id=3603&sid=1&slc_lang=en&ftxt=0
https://rph.khu.ac.ir/browse.php?a_id=3603&sid=1&slc_lang=en&ftxt=0
https://rph.khu.ac.ir/browse.php?a_id=3603&sid=1&slc_lang=en&ftxt=0
https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

&m @dm‘s) &ollad

15 tous ¥ 5,399 APAA Lles

321 3900 3 St s S0 05 § 2 A B s

AN 5 i

S - g5 Al ST b Ol70g5” 53 oyl

T Slm aumg 03 gl (23]

U‘J‘" ‘U‘JQA LM A‘.@rw olim.:lé ‘U‘B’}’ 9 Jésf LS‘fJL’ LSM’L‘M)‘ﬁ) A...u)| uuLMu)ls\

Nejati@Sbu.ac.ir .l ! o) a5 ¢ ot duged olSisls ceodla g (b wliiilyy 09,5 ¢ Ll o Jgiumma 0dinmygd) Y

ouS

8 50,8355 ele any gole 505 & s Jlad i azgi al D L 508
Sgisn yie 45 Ayl x| ooy dez 5l 2l (o SIS o sla el ( Slig i
a5 ) 45 0 e 3 ea] 4y Gshae Ll 58,50 ol a1 (5,88 Lol 5SS 3ol
ot y2 G 3l Ban g e o)l o (LIS sl )l 5 (6 S el & 2
il o3t 2 St Sles o5 5 (2B Al 588 paitns (S SIS 53l
Mo Sog5Y e (ipghy nl 5o 95 Jlebiar g azgi ekl Pl 4 e (5355 55 oa
- 50903l 51 plaS j2 g diad S Gyt p (6 eSaiged g, b 4zl 5 Jled e @
Slo oSt ;23 )l 5 (2B A 508 S5 (Wliceadge a2 )0 (Bola jsba b
5 Sliniin Sle (0SB 588 So e g () A 28 e Ceddse (0 (Sl i
I8 bl oy Ly 0,8 po 151 gesl By 5 oo and Cuxdge yo Culed o (2
aS ol lad,) S S oslail b il jlg Judos gy 5l eolainl b Waeols oo gl .aizd S
Galize glacadse jo Mol 0,5 o Sl 93T )0 b Gogajl o Shas G (g ol Sglis
Sy 4 ols Gl g i (ol (9051 @l izmed PLO/05 315 39y S 5
L alio o oSl iy (2 )5 S 58 Gl S5 g Sl (oS 3 (gl

S oo gt (6 l0line jsboas [ oanT 53] oS5 28 usSae (595!

el 4o &yl

\YAYNYIY

S Ry &b
YVAANY/Y

Soals (55lg
ool e S0 SISy

- it — 42 g5 s 0oy

Sbd



https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

3 JEins g Gaie o (e (2 oo S5 0

(FFUS s pdySllasil i yaebn Jold 5 ol (oo

OESen 5 r2) Sl oo 5 )llaingS s lTaliil>

el Uil 1550 0,5 ozl sloo SIS (Y- - A

S sta e, el y s 2L 5 5

=055 (VY LS lamas 5" pos)) o655 sl el

Vb)) siiwd Jaes g Jbue a8y elis
ool J._,J).e sloasl ( l>l slas SIS (VY

IS lopmaailSe Jolds 5 o sl oledis!

9 50 ;550 bozy el aS wiee 4>y

30 Gemzmed g AiS e Syl |y (g yaeli 5 s

MBstm) Wigd oo o 8 a4y Bglane sla L3,
= 0 =l slege S LS5 (Y)Y ) LS
5 oy teS S reln )l S5 Jie boadlse
SFLSlgyomas e o e i JLad A8l
OhlSen 5 Dlsdyg) oyls JLad i a5 il s
aS shel slo SIS pl i ooy g (Y00
5 &b 5 052 @led Sles ;0 S9pp 4 e
- Pt Do wisd oo 5,5 ak8> 5 (g5 4l
5 TLSS i) s oo 20 5 |y Jd ez s
AOYAY (swle

IS5 55,5 pla o b Jb i i s S
sk sle) Sl ol e o L)l 5l gy ko 5o
a8l oglal LaslF 4 6, KaslS (YY),
il 5l U clials sLm b, 505 5,8 o
VL s Ll sl s 53, 5] my oy (5, KIS
aloz 5l (Sisily, YW 51 6 b Bosmo i
i Caait DSy il Jb iy PeS]
sl i) 4y o)t gl (6 KlS5 45 olo] 5l

“Ward

‘Chan

*Roiser

‘Sohakian

'McDonald

'monitoring
‘§oal-directed behaviors
'Scibinetti

'Martinelli

b bl dollad \ S,m 4 S,,a AY3A s

s 4 e S o lad st o D]
ol o YL 5 5 (Ulszg (GLSosS aS el
i ol ol aasin 5 0 oo e 055 4 ez
= O b o6, RS d(azgi pols aalsl jo Jlgl ) axg5
mdwyde 5505w, 0A B0 o PLE plccl Jed
30 oL 98 Gl a0 AD LS #0502 o (59,
A g st S Pl ol an 55 Sy
sl sy | Laailias JLuS )5 0 s doyof .
SO,y emae S ol (Y210 o Sgolu 5 Sgol)
L5 0) 9)ls ol g olml oimgtm oz juilw 5o
9 y990e0) (Gl j0 do 0V U Y 5 lez 0 ds o) -
O 0 o) g Slalllas 3o (Y VA ()L Sen
Sl Qo 3 VYIY (s el ool ojlae jo 506
S (@l plsrsas ()50 Pl 5l as o5

O be) cal oady 4l

e JLad i az g adi PLSIL 5058
LMol sl 1y Cae s din ) 4o ol LS
mobie ol a8 05l S wil dladl> 5 o ,l5 Alasl>
5 y3—e) Syl (S ol g S 3 (ege S
el L ol bls )l Pt opl Guizmen Y+ V400
sla)ld) o Hly) oo 1638 o DM ¢ (Jiazs
LS 5 5aa¥) )l (5 )L Sy 5 (lSS (pdas
(Y14

omas sladn b S a0 el

ol e (b az g5 el Pl S2liagy,
el 6l Glas S5 45 a5l anls s oS
5 No-doe iy SEliceas gloanld (liea o5
Sl ) mbis il o sloc;lpe el S

5 OlSLg) oS o Laa> o n] Bas 4 o)
cEld o g0 4 ol s SIS (V-0 o) Kan

'Sadock
‘Moore
"Ledbetter
‘Lambez
“Willcutt


https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

ol Wbl y dolkad

15,k <Y 5599 AFAA ke

(Bad 3,50 (g Gbl e 0 a5 Sl d_oxex
fo)lo nsi‘—"“"'/\d)l—““gf"‘aj a )_v.o K9y 2 U’“‘" e 8e
- b 31 T 85I S oS S5
" Sl e 9 IS 28 (Rl 4 e g
SIS 33755 Koo 45 o 53 005500 S5y S
Jds an (V)Y o o Sl o)l woSas (6,3
ol sleslial s )ls ol cw 68 5 &5 sl Sg,9 il
asly alidl el an bas e (Joy5 0l 5 551,

(VE ) 5 5adlS) ol

5 o = BP9y S ol (o 80 S IS sk
ol (gl 45 el ol Bolial U 5 Cand 3]
SIS ,2 (ml g BT (6585 (a2
(a3 (IS > slasShee 555 2 53 sime Dl
Sl 9 FELL Gl S 5 2 (S5 o
Sly  (Sbiuly, g sSlidcaas SYMST 4 M ol 3
Slaiagiy s osliiwl Gl 4 joe Jdo (ren @
(oESen 5 550) cl outs (L 5 liitily e

AR

S8 Sl gmate sla il ) (S a4 azgi b
Gl s yie gl sl colled il qeiiee Sy Sl
9 T Al bl S0 Sl anglie (55 b
ot ol G35l o5t i Sles (05
ol Ll as cl pl ol g Jliw (el oais
ISP EEE P At TV
o M 05 )0 oaiyl 5 gee (sl (Sl e

2 b oyl 92y (Jd e dz g (el LS

ov9)

o9 T b

il Sy 5 @0l gy j ol asliae
sl 355 gm0 Ky lly

“Nitsche
‘Paulus
“polarity
‘Stagg
'Coffman
‘Utz

AY

LQwL».{LA )‘ 6‘&)}.'.“5 :\L}om )‘ “55)6“ )lfau ‘:;b;
-Q—l 3 eSS AT 0gd oo oolaiwl pagie (! Hausiw sl p
(Y‘ -9 \‘g;‘ﬁo) Sl «u,':}‘bli «b;).).b )jl» U?‘A)T (FS

Sl 0,5 bl oo SIS 51 (S e aloly o5 o 3
—oanl g Bus 4y ghae 3L slo il Jels a5
uuwjo)_&lcuw:tfdrm)bdsw“;
- o oxlg3 3 S sl U L ol g sy98 3L
S5 0 Al (RIS G sl (owliio 5 350
plin 4 S crl gl mwd o))l 5l glas s ulsly
S e Masl Jbls e en 4 0ol o malS b
QJ_S)JQ )._J‘ LY Jos.:).n g&.JLi: B J.J)JGc )lsdq ‘) «GJ.J..J
L s 5555 5 555 bl ool ol 31 il
il s ol asle ans Gl 3B L L 555
;&_DLJ) lo, 8 50 Mo Vere Ly 9,0l o Yo iee

. (T’ \# ‘Ql)&w

Jgro S glig e bl o b _wg | ooyl
A4S 0gd o0 (5,5 b wind 5,5 o> Glao SIS
T Slia @ldas p18 bl ol i 5l S
- e ol G35l (oliS ey 0 (sege GBS 45wl
u‘—?w‘ 6‘)4 ‘()l_'a.’l.x‘ S)9— LF"“‘) S g uLon Ls) 03D
00 Azl 53 (et MBS (e 9 000 laany 58
g s Ll 5o Sgp0 OVl Jie) Koo wledlbl b )]
ok (Yoo (), 5 39) ol (5T slaasliy
L ploccdbd a5 gy bl 3l as, G aods
S >l Qlyedr el b e doasy 35 (6,185 5 )
Slaal 08 g spyaelp 50550 a5 Wigd oo aislil
s lElu) ges alatl> o glig iy sla,bslo)
GRS 5, 5 (JaSwl) Slowe KXl (alal

(VoL Ko g ol 3) sins (lalasee (>9)

= 6O () dezmez (53, 3l prdiae (SO S S
o 28 Su s Gl 0l s 5 el Ghe) S (Y
L5 S o Ygmna) (o550 s 51 oslical
S5y (A5 5 0T m) 09,5801 50 0 el (s 90

'De wit
"Amlung
Volz

‘Frost
*McNaughton


https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

ol Wbl y dolkad

15,k <Y 5599 AFAA ke

T NFo e 5 olbols) 555 s

oIl 8,5 o 51 yge)]

by oAby 0,5 e 3l Ghamis Baa L (55l 0
B o ool sasd blasl s SLb (V43) oS
L% oS8 sl a5 Ggasl Gl (o VF 5 els
Lol (5,58 435 S e b el cnlize JLUY
Al sl o 5 Wl bl dnjS S 5SS
o sh o I 0,5 Sl (6598 5 fteS A8 058
55 sl L Ldn S STl osd o oo
L5 b oo Gial3dl 555 bl sl 3l ey as
adllas (ol jo mles QL) (6,98 A8 98 &5 b
gt 3Gl 958 no 51 el s 3l s S e b
oS58 sl 3Ll 5 (58 Lol cger NS
O Hlo) Sae ;o Caled ;o 5555 5 Cawl ool colaiul
s Sz55 bly e S e JeaSS |y (g0l 4k B
@ 90 S A S sl ibl 5 O S )88
395 99 «(19,3) 39, So Sloj 83L 0 OIS s w00
g oo So g 4ie G Gy, R Gy A (108 )

oolawl V' =

A . i
T2rp I 3 ooesl cl (moe e sl
Ao s Ss il 55l Vo] o o8
ol 75D g 5l Js S5 Giloly 25,1 b ol

el Kocadl 3l 3B ol Soe Bases
e 4y Joo 8 ol sloslanl b as cl ololy 0,8 1o
w3l S omly L ol s iz e a8 Wl
2 g oanl glaobul ¢lp i ez sates i
L s® slocbeil o (sl VL O (e 0z
= iy 9 ¢y gmmmans (VAAY g5l0) il 00l =y
wles, S oyl5 8 1 ol sesTle bl (Y- 0)
OhESea 5 (25 w53l ol (2l b Lol 5o aizmen
SIS L 1S (asls e oV (Sras ((1299)
Wlos S )i (sl

dozxo (59 3 o (S S SOy o Biw
(g»‘ T @)

S 25 gy dtmez (89 3l puitans (SO SIS o
5 rre baly) ptd Bl slodns jo a5 Cul pexlei 8

AY

SRS Nged gy g Aged cdrole
I Mo 5355 &S, gy cnl s be] dnal>
ity ] SLdS a caiiSannl e Jb i do g all
sl los aslosls |SCas AV-9A Jlo jo 7,5 ;0 &8l
5 azy ol Gl jlaseg &jlue aslllae 4y 599
el Sl mbs « oy, pansis Gk 5l (Judin
WL 7 e G diidlly 058) 556 dalidin y Julos
L 450 o po i Al pae ((p3g Cawd Cenily o Jlw
SIS plw o Wl pae o (o212 Jos
9 9= plomil Guyiws ;0 & jpoar 6 RS dise (SO5ls)
s dged e (Slae bl 1o (S Aiged Blate
Obee S Y cnly po a8 el alin laginy
o5 5l ey 5 Wond WLl san] SadS el
O)ly eopadly g asbiculd) g3 JeeSS g alslas Wi,

o953 syl
305 doldew

ol5sS (mantid dalidiwy (1429) ol )LSen 5 5,LS
oo S (Sl cpally o3 e Jab i 5!
o I3 5 el 3l oz b S, o2 Y5 ol
0y,ad ,S.uils salgz V¥ U VP 5l slacals 503l S
ot P! Sl ks cass 4 TF 51 YL Sogs
Sl e oy gy Jold 55 aslitin p Sl a3
- i [ g aliile St | 455 a5 ke S
e b SIS (o3 SIS [ e S U
ISRE SNERE S I I NE B
oS 1A 1) elde ol L (V499) o LSen
Iy dsbiziow ol (=loy Ll pole dnto Ailosges

OYAY wolyde) canl 00,8 (5,158 < /AQ 58

ol o 60 F (Sl Ol oran dolidiw )
Je b as ) gl sl Ol 3l 5l o,00 Vodslicw oyl
Qj_w‘;n JALM: ol 00l U“’)‘)f U‘J‘ = SO L‘;’ Lgl)"
g O e (R A5 pa 335 3500 S ()

el i £385 9 (Sl Ols o S b
b ol 00 L5l Loy 35 el 40 ol loie L 5,50 S


https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

ol Wbl y dolkad

15,k <Y 5599 AFAA ke

axil

355 20 5 g3l 3l easl Cwsan @l (o 2 sl
moslasil Ly il ly Jloss g, 51 eConsa 133, ok
FFLA ez sla Sy wd eolinul ) Se slas S
VP) s Lo G0l do oA e aS ols lis o Soge)]
JL VWL 2 g aslo b (Y) 50 0o )0V 5 (G
Al o VBF e Byl g Al e s eSiln
el @l sz 5 o sheosi el @l V Jsor
Koy 355 5l oy sl 5o Tl b ol
O3l @l Y sz 5 (ual (25,0 LS (el
Lacgabye (550 4 59 Smslio slz 1)) (o052 (oS

REX PR,

Bonferroni

AY

alllae o .ol 03,8 S Sgliie (glaisS a1, s,
SIS 2 ol Sl e S5l pol
s sl o oolaiwl WS'e8 (Ll (o (89 (&) o
el s Y ) 51 0T ol oad g ol JUIS S
o S, Jlosl ClB eimren ol o LB

B 65l o ol ol e g 2)lo 1y (So 28 ad)

o295 sl b9

- P L 58S 5l @ Ve (g5, p pol> ddlas
95 &5 planl )5S 5 Sy jgotn 5 (Jdiaraz g
A8 518 Sl o ee dads aw b ol 5l plas e
-8 b ol 8l an JlS jebay ooyl sl w, lacl
olo, g bled Oyao ;0 ol3I L ol ools pudgy cuisS

J=lre oy 5l o aiales <550 ol s cpally oS
95 = Bog Sl 4y (955uly 09 5 (9651 (sl
58 S il alols b Qb o 6,381 ol 3l e
el ools 18 e gy pgail 4 () 4 Wlg
SISy Jlael L plajen b oDl (39, 4
3w aS g2 ol plosl e Slaesez b e
o 255l gl S22 Jlesl 5l ai3s b cndS
10 plej Sas a8 Jjgo 50 5 wd o €955 O3]
Ol bbb gl szl oo plos So 20 (sladids
EVERLI WAPRY FFE VRS LA J) U [E O PP KW LY

ilo oo (Sl S0, |

alold b Sl 5l plas o JUal SIST 51 60 sl s
Sl eizmen ol plonl [0Sy 5l aie G S
alesl Ghgy ST olaml g aasl S0l 51 S
)l Slade o 8,30 (28,518 s 5 con ] S
ol Bl aS" ol ploxl O jg0 (s o Bolal O jgody S o
“ds S5 20 Elgil 5 (Sl je 0 piSas B 5)b |
ol S 28 (Al iis S o0 SBL )3 ) gy ], &8
Sl oS 8 U5 Sy g ()l Al 23
e Gblie S 28 ugSas o8l (0 (Slin i
¥ J S Lald Glaed S o0 ad (g oad SO
St L et g5 51 (S0 S Gl yz a5 Sl SS
03o3] @l b olyam 4ido V0 oy Sas g sl o )

D (T


https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

ol Wbl y dolkad

15,k <Y 5599 AFAA ke

o g S5 il CunBge aw o 0 S el o Sl =Y Jgo

S S 5 Yl sl S o0 S5 5 bl T S o WL
Yol guls Yol suls

M (SD) M (SD) M (SD)
QR CIARD) fFe IF) <[OY (+/79) IHSL Y 5
VINE (VY ) VIVE (VPY) VYY (VIEA) IHSL O 5
BIEY (Y/BY) Y (YIAN) YIY. (YIPY) SMSE Ve S
VY (VIVY) UV (AYY) OIYO (£1-Y) IS Y 5
Y/ab (Y/AY) Y/ (YIY+) YiFa (Y/79) I s el

30 e 0, Sl ool oS Cwl jaS lelosdge
S PLrs (my Sl Sl Gl 355 00 31 g0
L e omilly Jalos g )lel g, 5l p55 e (slacslis
Yoz yo ol el as ol eolawl | S (5,505l
ol o (9m3] (sla 8t el izl L
72 b yed (9 Jas (Dlyed gje5 o9 Jlo i Jult
mojlasl ubde g (glalold (Koo ol 31 6 pad 5l Soge]
S8 r ein Sl el il ly (Ko 9 605
aS ad eolaiwl =l el sl ooty cug,S 5,8
D wAMSE Y LS (sla e sl o (5 oline gl
a5 els el 5 UKL Ve oIS ) - IS
el s 4y o VE g RS VY VY e fEY s
P2 a5 e e ol g oo /00 5l jeS &S
Ly 0,5 ps 3l oygeil slauiie (sl Loy cog,S

sl 1,8

CeByo ;o 3g-d o odalin ) Jouo 0 a5 jshailan
SV FRHERC O I LRI e
(V8 oS S o0 o VBl ol SO o) Sty
03 (IS iy S 55 glym LS sl o Sils
S ogesl J5 S pasls 5 OIS Sy MSLS
AIVY O el o e s 5 an bl 9,5
AT Sy 705 Copnbge 1o pwizmen Y/FA 5 OYO ( YIY
LS ails oSl (¥ ol WIS 5 YOI WT S o)
OMSE oy (OIS 00 (IS ety (IS 90 (5l
ANVF el 5l Ol i 4 JS g5 el
ab) o Caabge 0 Lnles 5 Y/) 5 AN FNNY
0 Ll S S ees 4 5 Glaat i (S50
oanlie 45 jshuilan Cul Y20 5 )+ /FY B/FY LV/AS
ERPCERE IO NN e e
Al e gy (25 A5 35 e 5

(00aT (235N 15 (aslis p S92 £65 1 (o2 Sl 5550 (6 350311 b il g Julowi s .Y Jgar

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

b1 jgdone ke Fooo Shgdome (n50loo @l 4z o ygdome ggecne os5) Al
R QINg QAN o/ VIAY QA ML Y 5
ofe e «IAA o/+Q AR V/IVY AR INSS dlS
\A swe/eY \AN Yol Y V/IVY VAR ML Ve g5
<IYY sefee INAR \E-/77 \/ag YVY&IAY MY - S
AT QRN AVAR \YINF \/FY ARVAR I s als

o 5SS Pl e wlios Hloline g ¢[00
S0 sasmayLis 48 el (g lobine 4 o3 g ¢/
Sy Shos 39up 9 ol (o (89§ hlie Bl gl
Gl el bl 0,5 5o )_;I o951y e Sogsl
Sortis (shn (go3] Sl laiise (590 4 g0 Al

el o &L ¥ Jgaz o o] s a5 ad ool

AD

o S35 35 o sanlitcn ¥ Jgur o 45 5 lon
OMSL Y E_.;lS ol gl oS5y B A slbcoadse
Gl a a S el < /AN < /0F i i 4 (OUSS D
~ il i 15 5 ol Sy Sl il 5k
Al o9t Sl (St Sl o Sd 5 2
\-. guua}uw.wleowl)oo@l
J e S aS el /e g /oY S A Ve g OMSS


https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

ol Wbl y dolkad

15,k <Y 5599 AFAA ke

B sl pslis gl K52 Glacandgo (s gl o)y Gl S99 o90il @bl Y guz

<O Qi —-+IA\F AF3/CFP2 SMSE Ve S
YAFP2/CF3
R34 <IN AR o2 A
A <IYY -\VIYD o2 A
AF3/CFP2
<10 Qi <IAF AFP2/CF3
oIy VY VYO AF3/CFP2
S And
o F <IN YN AFP2/CF3
o0 \/f# -Y/V# AF3/CFP2 AFP2/CF3 SMLLY - 5
s/ \IFY -0/ # S, A
) (AR -V S Al AF3/CFP2
oo \/f# \VA%4 AFP2/CF3
\ /£ VI AF3/CFP2 S5 20 A
e /o) \I#Y [NRS4 AFP2/CF3
el AR =V AF3/CFP2 AFP2/CF3 I 65 pasls
AT Qi -\VIYD S, A
e fo ¥ DA VTS AFP2/CF3 AF3/CFP2
\ 1OA —+/+f &)_.,U A
o g2 Yo AFP2/CF3 S, 4
\ 1bA /¥ AF3/CFP2

a2 oo 5L mls uzen Cwl (5 loliae 4 S0
e 5 Hom oSt 523 05 b o S5 o 5
(YOl WS 5 ¥V o3l W) glis jin )b 25 08
aS o,ls 05> (g lolime glss (IS Y S (6l
50 0, Shee 09 b ylis Loyl (o Sle dslia
4 S YO g o ¥ o8l 0T ST yo8 e aBgo

A 90 dunlile § S0 ComBge du :S0be T 5o 0
Olsise ) o 5 95l il Sy glaciadse (590
i gl ol e aS Jsbilen 55,5 somlice
9 PlaeeSd 5 Sy 25 Cadge o WSS V- SIS
AFP2:Y 0l wl) Slis s )5 al5 28 )L
g 1o F (o) SG 25 A CuBge b (CF3:YUI WIS

N4


https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

ol Wbl y dolkad

15,k <Y 5599 AFAA ke

i 45 8T S g e ety o 4zl Sgegy
3 Shingin SleeSh g ()b Al a8 S s
-Gheraz g als Pl GlSesS 5s oansl (35,) 25t
(St (FleaeSd Hi5 9 0)ls 992y Dglds ¢ Jlad
i S Sl S S | sa] 5l 5, Shee

S (o0 (65 (ol

5 s dslhe 4 o il Gagh S b gunen
5o SIS 5l L el o (V1T) LS
039S o LAl Bl 0,5 0 Sl 59, 2 e puiitens
S 28 dd s Lagogsl () LSen 5 g dslllas
oz g Swly (Al 18 Al o b g (Sl
b (2bj)l Bl 95 s Sl ogesl b g oS by
o il 28 el il e ol s ol i
wool) (s Gl 8 e b falS ol e 4 o
S b 331 50 (6,98 slaclul (AalBl 4 e
595 oline ;5 )5 (sla bloly (gl 1S s (ol a5
il 9098 SzsS laBlol sl ol s G (oliS
Gl 6578 LS Slnd> a8 0l 48 S A
AU s (S ool 6l s 1y il e
g Sl ol g% b gnes 4 (ol ied oo 3
30 SIS e Gl mls paid Jlolias cle b0isS (s
Sl 180 586 5 (S8 (slatloly) SHSE & 9
L) S e g 00 SIS 2P sl (S 20

Ll (S, sl

on & laadllas )3 55 (VY GLlSes 5 obbols
Ol 5o peeliielie Brae ey 52 ol (o 50 & 5]
aS audl o g wSle p cpeliolio 4y atusly ey
o o ol Sli iy (2Bl 528 S s
ol 8l g ol oLyl e eliaslie d]aa ;_Jj oeals
IS &l 8,50 e dax 3l as L2 cpl cJles
i gl A5 5 4 e ol o5 5L
2 (V17) ohlSon ' oo gl b (5,98 Sl &y
S5 ps Sl ogasl 5o o3l s Slas 3o 4 poeie e
(Ve A) Ko 5 o553 Aalllas gl .55 oo L3104
o e ooz ()5S A8l oS ol i 5

AY

llaadse (599 41 90 dulio Coled ;0 ol o Cundga
9 e olme Dl [Nl oS LS a3l ol
il 23 )lee g (Sl eSS H28 G 25 CunBye
CxBao L (YAl WS 5 V o3l Wil) glicy i as")L"
Logl (efibos @l (s 5 Sol O] (ogSae 5525
il S ,o0 Cndge (0 0, Slos 45 was o LS

Wb Gt e (2 728 e 5 Slea oS
Lol yige (VAW 5 ¥V 8

(G S Az g ey

oS S 28 Sl ey Bae b ol dalllas
R PURPUE IRy F RO
- S 4> g5 jal P L 0gS )0 sanl b)) Sgage
Do dy 5550 725 50 jolaie (pl gl plonl Jlad
Laids a0l o g 05l il G o a8 V0
i3S 3l e g s, S Bl 0 el e Y Gl Sl

Pl osil L Laiogail oS o0 9,5 5l aids gy

Condge Dol oy Bas aiad byl bl o;)m
Dy Sy a5 sl g il S o

s e o5 s el 5 Lol qulss 45 5balen
s 50 (gl pl OIS ey g KD 03 S5
L5 9 5l 8929 (5 oline gl (S 25 CuaBge
Sl Sl oSd ol 0 Lo bogojl a8
Sl ey ()L b o g ol S o
J‘ﬂ 95_9)'1 50 olise Slae wis,S il 0 W5 oSO,
0y oy S5t b CemBge 4y Cod (30l 05 0
PEIEVICSWEPT JOF SN R
5 TS i3 Aol )0 ezer (55 5 i
55 00l (355l S5t oSl Gy (Sln oS

5o il b i s LS (5555

- 95051 a5 alKm a5 ol i ol )y uired
hlisee slac aBge jo ol 0,5 50 Sl el b o
LS (nelae (o ld G edind (b)) (oadss S 20
S92y (6l Dglds (S, (355 UsS slacaadse )
‘_,;»LAGQS_M; Lol o la dogao)las Lo gyl
P IOV AU S S | £ SRE S R W) L VR
u,uﬁ_iuo 65_<J| A Camd ‘..leoo}f u.‘!l))\) Kvily &4).79
cmloly o)_f)_.o )_>| O9=251 5o olss Shee oy J.a):;u


https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

ol Wbl y dolkad

15,k <Y 5599 AFAA ke

OalS 35l s 052 (gl Coallasls (slaasly
- oS ;8 s doaBl 4 Az g b pioren 00 6
G (65 (Pl 0 Sl ()AL 5 Sle
@ Sglas pl a5 0,18 g3 Sgles ol by, 4 g e
“ 5l 53 sl ey (SloaoSih p28 1 bls
5ozl ) o 51 o8 St & e IS5 55
Ml g3,z b Al Wb il (g 5 akasl> ol
4S5 slailye (o9 o g 08 S 5 o b Sleys
aS 90,5 b e el 1) o ks 9ad

HEYPTRE

aS Col placusgass das 3l lKius WS CudglS-
Sl oo lb glasgTa oliws (pl gl oo 7 ylao
Py asly S S 5 ) A 090 dilaie b oS

S oo S 50 3 |y Bas dalaie Soo
Sl el gm0 (& b oals pll Dldlae ST s -
Sad ol 5l g el sa soliiwl el o Y 4L >

iyl 5o Lel 05l o ol gl Ll lgie 4y b >
S 5l iBue Cirez (050 S S o a4 ol

(ol 2,5 o ] Q?—")T 3590 laasns 5l eolazwl -
NS Gl 4 el ool deis wasle

il 25 e Sy (sphe 3blie -
ol dasly s e, 8 sl o as arl,

t S0 yad g UG

U FYPD V) IV CO L S O 3 O] PR IS S| PPy
ol plasl o 1y Le oS (gol, 81 el ) alisg (ppoy
Oemzred D05 oo 10,08 9 ;AT Wisged 53 iRy
laylplas ks, oolis Olacl pgle Jiagh 555
8,5 oo Sid wols )8 paase (LSl o | dsllas

AA

2o e 80 (5 DIl g v oe (19,93 &y elS
b Lo geme (sl e Sullsd e 4 wlss o 152 o
Sl ipgin loaadl a5 ail (6 S pmeal 5 bl
laasily ol ol Aallls gl b guad 00,5
U el ol iyl ol b gacad 00,53 Slallas
Shinsiem ol el a8 lagyl o o cglis ¢yl
5 Gl 0y CS s a5 Sl lpieas ci,
Sl 8,5 )8 (2 9550 0 SSLLD BaiS (2le
8 sl oSl Ly S 4 @l b oS
Ol S SOt A e oz 5 Sl (25 A
ol Gusai Ul 5 4SS 58 Syt
ol 5| P S s paimed sl 00 (558 (glasli]
Ol ) Gli G Glon oS 28 Codlad Slalllas
o S o0 65 e |y p 5 CSll oS glal
g5 5 25 ) e dlad aalllae (] o o wlos G
Ol S Sho oS 5 (2Bl 723 50 o e
o (2 52 0aiy] (B3| eSS (sl layeg 5550

ol gl g oad S8 Slalllas 4y az g b (IS jebas
-l a8 lpe g Sle oSl a8 it (S S
G50l 53 S3gm 4o ymie Wl o0 (Slim i ()15
Sl liee 5150 a8 asllasl Clge 5l 5 09 o]
B ar g ad PSIL G55 )0 adlie ()l
Slpsl aods jgbay 0S5, 55 l> e oo ol
33) u°)j 5 GE)leS e s e LA GgS
OSen (Sla s dlsle pae Ojgo 0 Az jo 9wl
i (Glbn oy (Sl (o5 28 @S 4 29
Aol cdled 09 05 5 (60,5 8w g Cenl 0,5 CSLls
Oimlydl el a5 PLST ol s Mie 5065 0 15500
) ‘é}:’@ o..\.l.ﬂ wSJi’ ).'a.v o9 6‘4;[& ‘5L®p.~o..a.>
ooz (59 3l e (SO SIS0 5k 5l Wl
29 055 cnl yo eanl (3551 5ue el 5 Al e
S a5 1y 6 Rl Q8058 ol o el U5l (soguee


https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

ol Wbl y dolkad

15,k <Y 5599 AFAA ke

&b

Alizade, H. (2005). Theoretical Explanation of
Attention Deficit / Hyperactivity Disorder:
Behavioral Inhibition Model and the Nature of
Self-Control. Journal of Exceptional Children,
17(3).[Persian]

Amlung, M., Petker, T., Jackson, J., Balodis, 1.,
& MacKillop, J. (2016). Steep discounting of
delayed monetary and food rewards in obesity:
a meta-analysis. Psychological
Medicine, 46(11): 2423-34.

Asgari Nekah, S. M. and Z. Abedi (2014).
"The Effectivness of Executive Functions
based Play Therapy on improving Response
Inhibition,planning and working memory in
children with Attention Deficit Hyperactivity
Disorder." Journal of Cognitive
Psychology .£Y-2Y(Y).[Persian]

Chan, R. C., Shum, D., Toulopoulou, T., &
Chen, E. Y. (2008). Assessment of executive
functions: Review of instruments and
identification of critical issues. Archives of
clinical neuropsychology, 23(2): 201-16 .

Coffman, B.A., Clark, V. P., & Parasuraman,
R. (2014). Battery powered thought:
enhancement of attention, learning, and
memory in healthy adults using transcranial

direct current stimulation. Neuroimage, 85:
AGO_q VA

Conners, C.K., Erhardt, D., & Sparrow, E.P.
(1999). Conners' adult ADHD rating scales
(CAARS): technical manual.

De Wit, H. (2009). Impulsivity as a
determinant and consequence of drug use: a
review of underlying processes. Addiction
biology, 14(1): 22-31.

Fregni, F., Orsati, F., Pedrosa, W., Fecteau, S.,
Tome, F.A., Nitsche, M.A., . Boggio, P.S.
(2008). Transcranial direct current stimulation

A4

of the prefrontal cortex modulates the desire
for specific foods. Appetite, 51(1): 34-41.

Frost, R., & McNaughton, N. (2017). The
neural basis of delay discounting: A review
and preliminary model. Neuroscience &
Biobehavioral Reviews, 79: 48-65 .

He, Q., Chen, M., Chen, C., Xue, G., Feng, T.,
& Bechara, A. (2016). Anodal stimulation of
the left DLPFC increases IGT scores and
decreases delay discounting rate in healthy
males. Frontiers in psychology, 7, 1421 .

Hecht, D., Walsh, V., & Lavidor, M. (2013).
Bi-frontal direct current stimulation affects
delay  discounting  choices.  Cognitive
neuroscience, 4(1): 7-11 .

Kirby, K.N., Petry, N.M., & Bickel, W.K.
(1999). Heroin addicts have higher discount
rates for delayed rewards than non-drug-using
controls. Journal of Experimental psychology:
general, 128(1): 78.

Lambez, B., Harwood, A., Golumbic, E.Z., &
Rassovsky, Y.(2019). Non-pharmacological
interventions for cognitive difficulties in
ADHD: A systematic review and meta-
analysis. Journal of psychiatric research.

Martinelli, M.K., Mostofsky, S. H., & Rosch,
K.S. (2017). Investigating the impact of
cognitive load and motivation on response
control in relation to delay discounting in
children with ADHD. Journal of abnormal
child psychology, 45(7): 1339-53 .

Mazur, J.E. (1987). An adjusting procedure for
studying delayed reinforcement. Commons,
ML.; Mazur, JE.; Nevin, JA, 55-73.

McDonald, S. (2013). Impairments in social
cognition following severe traumatic brain
injury.  Journal of the International
Neuropsychological Society, 19(3): 231-46 .

Mohammadpour, N., Jazayeri, S., Tehrani-
Doost, M., Dijalali, M., Hosseini, M.,


https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-28 ]

[ DOR: 20.1001.1.23455780.1398.7.1.4.2 ]

ol Wbl y dolkad

15,k <Y 5599 AFAA ke

Effatpanah, M., ... & Karami, E. (2018). Effect
of vitamin D supplementation as adjunctive
therapy to methylphenidate on ADHD
symptoms: A randomized, double blind,
placebo-controlled trial. Nutritional
neuroscience, 21(3): 202-9.

Moore, A.L., & Ledbetter, C. (2019). The
Promise of Clinician-Delivered Cognitive
Training for Children Diagnosed with ADHD.

Nejati, V. (2012). Prevalence of behavioral
problems in elementary students In Tehran
province. Iranian Journal of Medical Sciences
Organization, 30(2): 162-7.[Persian]

Nitsche, M.A.,, & Paulus, W. (2011).
Transcranial direct current stimulation-update
2011. Restorative neurology and neuroscience,
29(6): 463-92.

Roiser, J.P., & Sahakian, B. J. (2013). Hot and
cold cognition in depression. CNS spectrums,
YA(Y): 1¥a-€4

Sadock, B., & Sadock, V. (2015). Kaplan &
Sadock's synopsis of psychiatry behavioral
sciences/clinical psychiatry.

Scibinetti, P., Tocci, N., & Pesce, C. (2011).
Motor creativity and creative thinking in
children: The diverging role of inhibition.
Creativity Research Journal, 23(3): 262-72.

Shahbabaie, A., Golesorkhi, M., Zamanian, B.,
Ebrahimpoor, M., Keshvari, F., Nejati, V.,
Ekhtiari, H. (2014). State dependent effect of
transcranial direct current stimulation (tDCS)
on methamphetamine craving. International

Journal of Neuropsychopharmacology, 17(10):
Yo -A,

Simpson, C.A., & Vuchinich, R.E. (2000).
Reliability of a measure of temporal
discounting. The Psychological Record, 50(1):
3-16.

Stagg, CJ.,, & Nitsche, M.A. (2011).
Physiological basis of transcranial direct
current stimulation. The Neuroscientist, 17(1):
37-53.

Utz, K.S., Dimova, V., Oppenlander, K., &
Kerkhoff, G. (2010). Electrified minds:
transcranial direct current stimulation (tDCS)

and galvanic vestibular stimulation (GVS) as
methods of non-invasive brain stimulation in
neuropsychology—a review of current data
and future implications. Neuropsychologia,
48(10): 2789- 810.

Volz, K.G., & von Cramon, D.Y. (2009). How
the orbitofrontal cortex contributes to decision
making—a view from neuroscience. Progress
in brain research, 174: 61-71.

Ward, J. (2015). The student's guide to
cognitive neuroscience. Psychology Press.

Willcutt, E.G., Doyle, A.E., Nigg, J.T.,
Faraone, S. V., & Pennington, B.F. (2005).
Validity of the executive function theory of
attention-deficit/hyperactivity ~ disorder: a
meta-analytic review. Biological psychiatry,
57(11): 1336-46.


https://dor.isc.ac/dor/20.1001.1.23455780.1398.7.1.4.2
https://system.khu.ac.ir/jcp/article-1-3161-fa.html
http://www.tcpdf.org

