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ABSTRACT

Introduction: The executive function is a set of higher-level cognitive abilities that control a
high level of behavior. The executive function acts in a variety of contexts differently, including

the function of the hot type that evoked in areas that are influenced by emotion, motivation,

and reward. The present study was performed to investigate the effects of transcranial
direct current stimulation (tDCS) on the left dorsolateral prefrontal cortex (DLPFC) on hot
executive function. Materials and Methods: The study was a single-blind experimental s
tudy performed on 30 healthy adults. In this study, subjects were randomly divided into two
experimental and control groups. In the experimental group, anodal stimulation over the left
DLPFC and cathodal stimulation over the right OFC were performed at 2 mA. The tasks used
were computer versions of the Balloon Analogue Risk Task and the lowa Gambling Task for
evaluating decision making and risk-taking. Results: A significant difference was observed
between the experimental and control groups in the Bart test. There was difference between

the two groups in the lowa test. Conclusion: tDCS anodic stimulation can increase the hot
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executive functions in decision making.

*Corresponding Author: Masood Bagheri

E-mail: mbagheri@uk.ac.ir

|

i 1. Transcranial Direct Current
Stimulation

2. Executive Function

i3. Emotions


http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-15]

[ DOI: 10.29252/shefa.8.4.39]

& T

PS5 12l 0,5das 3 . 5 yKoui DLPFC (9, tDCS (s0951 Sy x5 (om0

A RS ),uLl ‘F)Le’?» o)Lo..'f: (oiia 090

03l (& 5w pwld (6 8L Sgrimo Y &l 49

Al sleS el g olEils ¢ Slasl pole 5 Slaol saSils ¢ wliiily, 05,5

i wleMb|

VY9 30,9,8 VY 10y VYAA 0 YO tauaNol WWAA LT F el e

8, YL whaw J715 a8 Cnl VL gl 3L o oUlss ) slacsee 2,21 3 Slos :nnaiio
o Ses abez S oo oo (Solite j5b a4l Glaais) o 22l o Shes S)ls o 4 )
P2l gl bl SIS 5 Sl il (b o8 4 0 e Sl alaais; 0 05 €5
H> Glhnhn 5 55y demez 59y 5l Fe S e So 28 DSl ) olaten;
ddlas S pol> dalae :loplig) 9 3lgo ol plxl 5,5 Slixl o Slee 0 oz 8 e il

P sdolar &g 4 ol addllas ()l o i plosl il JLS 5 0,3 Ye (55, 45 Sgr 455 e S sials)]
{5 oz 8,50 DLPFC (s05il Symi ialejl 09,5 50 oy e J5uS g Gialejl 05,8 90 50
E ol slaasuus salitul 550 slalpl o |l pal o ¥ 55 el 8,50 OFC (s05315 S o0
Loyl 0,5 G ABAIBY gy 5 p3 S 5 xSl o)z shr Il 0sasT 5 SL Gge]
bl 092y (el el ygeil 0 09,5 90 (pm al edalive (g lo e Dglay iyl yeesl jo S

oy ouls |

Aome (59 3l jha!
) o Slae X
K HEIVY \”

ew 6)%5&“""4’ 5o ln)f g;")"" a)il.o.c u....>|)5| g0 w‘?’u’" tDCS 6‘39-‘T uS;):u :lgﬂn:.u.u

6 8L Sgre 1 ghumn 0 g5 ¥
mbagheri@ubk.ac.ir . : Suig ySII o yo!

[


http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-15]

[ DOI: 10.29252/shefa.8.4.39 ]

vaq ),ula ‘ﬁ)l.@‘_? o)LQ..i} i 090

=

U—AASH a‘—"—m

g o cdled Bl ez ge @Il ol Sl g,
P =5 e S o St i
[ o‘)_o.m (Vo) ol odeL_.w.cJ_..: Jl_ubs)_.\; S e
S dmy galy B oras 6)l0 m peal Sl by, )
Sy g 8 Al 4y il 3, Shae 5 4]
s OV) 35— oo Sluiiy S(DLPFC) —ilo— il
G2 s i DLPFC &0 py—ada ” Sl
e olallas (V) ol oo omslyzl 0, Slas s
sla osloy jo 1, DLPFC ol 5 s osb_iily,
slo sl y joa sl (sl (OF) aleols s cslis
DLP- ;o cowl .(V+) 0l oo 5,0 (ngos !,
s s les bailti 5 xews glyl g FC
Syl ) JSie (Dl plaid (sl S
20, 8 g0 )5 Akl o ol g Lid; (moplesl
g Oyt 3 el STy 5 o0l o8l ol sl s,
ol ol sy (e I A 353 o Sl ]l

OF) 5o 5V gl Lo Slas olois ol

Bl (e S 28 (el e slahy) 0
ol )8l og, 5 g0 o 0, Sl 5 SSld slas Slee
So,s (V) el s ln S b Coroz g Wl
gy S (DCS) aozmaz (59, 5l 0 (S0 23S oiinns
S ety 45 (10) el ozl (s5k0 S 2
Sy e ablh o a5 51y ol 5 50 sl )
50 2,0 (VW) 3l b slos Slae 5 (V) (S5 ,65
99y o=l OVA) ol sl ol law g ol ol, 8l 05, 5
S i I ol 51 3 1) 55, 8, Shos aily e
sk an o1 SHDCS c3-ls coae &l 51, bk 4y (V1)
slis g ,ldy ol o LS| )y 0 (6l (gloasld
Oz (V0) 99— o oolaiwl b5 o mae sl las g
a3 5 IS4 tDCS jleolawl Jobo jo Sl S
Aladls o il Ce s o S bl o, Slae LS oads
2 = @‘r?‘ sbas Shoe ;500 9 4295 45,15
DLP- i_>0 (g045] S o0 Jlin (gl — (V) oo I, 8
(YY) i y2alip sl obles Lgas as (Il of 31 o FC
a S o o il (VF) amgi 5 (YY) (6,5 A ladl>
S S 9 (T0) ;s 5 5 S sla )3, (rriomon
ol osls i ol s aas o ials (Y9) |,
J=u8 algs o tDCS 5l oslaiwl Ly DLPFC o o Jlsd
) V2 B DOV - IPNS [ VR - RO F e
(YY) o—isy 95— |, DLPFC > )0 awas 5l 50U
$9—1 S,z ools s MRI 5l soliiwl L aallas
(5),75[“?0,45)0 sLas )l 250 =z 6,5 DLPFC d_>U
0975 $9) 2 4S5 (S Slalllae (VA) 055 0 SOl
Iy, = 6, S DLPFC d_>U o i 0uis plosl Jls

I'Executive function

2 Miyake and Friedman
? Prefrontal cortex

4 Rubia

|

dodo

SpSbos plgedy oS b, WL gl S
iligy 0, Shas (6 ygymd yonie nsl ot dzSlis) Sl o]
iz s S (ol o) Sdee (V) 0ib oo
ALl g gren 4z sla bl a5 Cul
an Bylane L8, oo L (LD 6y Slhadl ()8
S o )l (S 35— ) S =S el 5 San
ailon,S iy a5 (1) Tiymady 8 5 S 45 5 ailes (Y)
J)_...S 6L:br=)'.3.ilio )'| L_S‘d_C}o.?La ‘r{‘)_?‘ 6LQJJS.LA.:
e T Sl 2 L A S a e o eges
ol | ol el g 0, Slac 5 0l bL_s)|

O )_)Lo.a gﬁ’»‘ﬁ‘ o)_il.o.c BN Lrl“" sloaioy )'| b_i)
i 3 (05 ol 0, Skae) BIoL, Ly (ible J s
(F) bl oo (0 ) !zl 0, Slos) J)_,a’ ol
03, S I jopb o g b olool ol Slas
Fb o Lo olal oy Slae (5o, Ll el
aS e palas g mytae sl bgg 55l g0,w
a8,5 ool olal o, Sl ol 505Kl il
9|5_;.c4.3 Loy llo ) Slee cdayl i 0l 00l o
Ole—eds giw ol lo, Slae Ll Lo ay
ploul Clallas o oo govdad o, —lal o, Slee
=l o Slos ailosls sl inn Bl slaans o oul
ol it conl Olllas 5l cws ol o(F) wS
el 0 Slos o 1) 5,5 sladcs g ools slpizn )
2l ol les,95 e e (V) 90,5 lg—s
g dilen o 3l s ol les Slae 0
=zl sles Sles 5 s )lo5la 5 (s yaelp )15 ALaSl>
5 SrSpeas g Loty g Lo Sl Jol b a5 p, 5
o BB gimled wigd s (A) 0,0 03]y , 50
erlis panaS Slbolhe an o ,w ()l o, Slee
:J_glé5kr’éja.ug}_¢l;d@63l_i})l.\_ﬁ.44_35(A)M
Voone 8w yolic s o,Lil T(Lsg,) o b 5Ls J—obs
i (9 4S 09 b e IS8 Sl s Jels
b glmcaadse g 4y 5 05 oo Joe bl
Joli |y 5 sble slodss 5,5 ol o, Slee

o] sl ol s woas plsil MR &slllas

5 Dorso lateral prefrontal cortex
¢ Frontal lobe
" Transcranial direct current stimulation


http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html

A RS ).A.JLI ‘f)LQ_? o)Lo..'f: (oiia 090

[ Downloaded from shefayekhatam.ir on 2025-11-15]

[ DOI: 10.29252/shefa.8.4.39 ]

g »
M
a3l (Vg oo 1ol JSi 90 4 DCS asllas o\
DLPFC 609_4‘ g.i..);?u 5_1)5_.04__:‘&_.»“:[.0 ‘°SJ—$)‘>
)QM—M‘ a)_i‘o.gOFC GJFULJZJBMOJ_KM
DLP— 59 609—5] 39Sl (6,5 1,8 1 S 09,5 (¥ 40,5
iU ¢l Fp2 g > DLPFC d_>U I, F3 Jol i

A ools sgi ol 3l gl 7 b Blaal da ol yo
aJgl* Sl iiires Sledbl S 5l o ry e
Si=8ley ges 90 0,3 o S A A Llculs, 4
S e leiear ) 0T g o)l (bl s, Slee
Hxme )5 el (B0 SO s s 090l eSS
Db S ), B DCS Sy o6 o 4 b S ), 8 o],
Ok o 5 ot plonil (o 5o (o Heb a5, 00 L 4l
= o, Sae l33ls 5 g0 adslawe plasl 5l as 59, Ve

0 ges JoSS S s Slgied | e g &L

o9l
tDCS

ActiveDose oKiws asdllas (] 1o oolaiwl 5,50 olSd
Sl olKws ol 090 1S5 ol ActiveTek oS i il
gie 45 Sl (SO S (L y2 BaS s olSws SO
Sl el ST s R Bl S ol ol
194 0l e DC gl oo ¥ 5y 2501 oL o o
b 3 el e ¥ S S el > aalllas ]
Loy mSl oy Jiie s dy dazmaz (55, 5l 09,251 50
i) S ol an a el il J S 50 Ox0 slal L

S = sz sLo)ly L 54—*3)5)‘14( °(_x_,|)15

P55 Izl oS dos gl yg0s
@)l (ST (6004 55 (5305

S o8 oy o Bly Ll il o 1) 0,8 (6l sl
Sl S mgal bl lled amio (555 G35l
Ol s aeSo pols JLas o, 5L aS og b oo ol
o a9 Lioled dmin jo0 S oL | T ol e
ooy ioles ol (59, Bgd—io ;2 (63550 4 3,0 54>
4o Jom sylaie SISl as ol )L ;e L ogd oo
(5)5‘('__0.? s S9) »_L,Sob)_uw L‘)QJJ ols slb>
o=l gamas SSOb ol ol oo Lid Joo
Cmd dy SS0b 0,5 ol 5l as Jgy jlase g 05 o0

8 Demographic
? Balloon analogue risk-taking task

sl Slae ;50 pioman 5 (YA) (g, 5 dladl> o, Sloe jo
DLPEC g_i_:)?u 03— 03— Ailesls - l_.w.; (Y’ ) ‘5..:|}>‘

ao sl as Sl ol STy olw) ez 5,Sas
(YY) S oo pbaid 0 b oyl Sl 08

O— o S el Gamasx G u—.’.‘)'?‘ o)_ilo.c
Gz glaiagh g 03l s (liiily; Slalllas
aS cdl ol ulosls plaslog 5> a )
=zl o Shos 5l 3l 50 5 ueT S SisSr
= gloans (o ou i sloul Slallas ol o oo
B e p 09 |y (2l loas Shee jf alides sl
ol it Cenl Slallas 5l cws ol walesls
=l o, Slae bl loaais 5 ools olpuion |,
)‘ o.:.).';_...f Pﬁ—e&‘b“’ U—" (YY) \.\J‘OQ; u|9_..c ‘) f’)j
G, Sladlas (_gl)_g o (_gLa:..uL.; u>—")'>| o)_ilo.c
=l o, Sles vl lid aldlac oy cwl asls
by i A wyoe o Solel gl (698 Bu S s
Ol Lo (FYYE) il oo o—slosnl JLod, g doass
3, Slas 839> 0 Dlallas Vb dilw 09> L g Jlm
= sles Shes (59, ogasme Slalllas o, (]
oolawl Lo ol ol s .o wla 28 5 & g0 o, 5
DLPFC a_>U ;0 0, =l >l o, Slee (59, DCS
Sy (2l 0, Sloe L5l g 09y S0k a5 00 plsl
- 05)1_c a_>L Q_ﬂ u_§_>).>u Sl Q_‘{‘ J‘B—‘*’ ..A_S‘obsg
oo 8w ! las Slee (g5, adslos ol 5k
alex 5l oS (2l o Shee (5, 1y (1l ax

RS Gl S—) 5 S peeesd

b9y 9 0lge

aS 09 95 g S —iulos] dllas Eo= 3l adlllae oyl
EMpas Ly Swd Sl 5 ol JLaS )50 0,8 Y (s,
ol ol 8l des a b ol el (398 9 piladd
So 2 50 Bolay a g olsell wyiws jo (g, S dige
Ao b deld o5 slacdle a8 5 )l 805, 5 90
(it el Ly @t g o wsihe (ol 5l (S
5 Sl P aisSm Ly sly o s i
RO 6)"3)[—’

09,5 ol,8l 09 S5 5 Simlojl 09,5 99 Jolod aelllas
et o219 VoY e i Ly Gate Gile]
PRRNUECLI g A Py SRR L T S QR N P -
LadSig olos Lo dogajl gemuidly Ly J S 05,5
@lasss an ol 8l ol o S S (Hy e S edl e )
Aalllas 90 0 04 S Ojeo oty W plsdl Gglaise
Y LS oo Sppo 4 S o S8 g (2l
5 4S8 Sl jo Sglay (g 09 oo plol el s
sl an A i Bo Ve sl S o ol (ale] Al
S S alllas jo (g 99,5 (oo Shgals Sslegs]
5 5dise Sogals Stylel by SO o B Y

[


http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-15]

[ DOI: 10.29252/shefa.8.4.39]

vaq ),._nb ‘f’)l‘éf? o)LQ..f.» i 090

= & -
g—_".&.'hg_}J=': QLA{“

ool fuloxs 3 4 325

Oﬁ-f)] 6‘)_3 OJ_M:—W_JQAJ 3)_0.9 J»QL«A asllao L}_)‘ c_;Lu
‘9...:‘ )l_.oﬁ QH)‘ Lf‘)“" ua.._JL> 3)_.0.: 9 U)L—J rfob
85 SPSS (g, Lal I3 ble 5 3l eolitl Ly gyl sy
oolaiwl Lo lol Lacols a8 8 )1, 8 | i 0,50 V7
3 s i G155 JLne Gl 5 Siles
S 1 Sl (5501 et S5 ol S ol

Al eola il L_.buyo)‘

baxil,

LV G oga b0, 10 5 5 V0 (gl ol 5o
VOV G Sl L) Gilejl 09,5 50 50 5 JLw XY
VEINY s oeSln L) J 5 9 (M3 Jline S0l
PV 05,5 o5y 1o iS5 (VY Lixe Gl 5
92 DMz 0o )3 VYV 5 il Va0

sl il

dalhis 69, tDCS 5l )y jotriods adllas oyl jo
9 40 pyS bl o, Slee (55, =z b ,—Ses DPFC
59y 31 S 9 Gimlesl 09,5 95 53 5 1mT 5 )l (g
ool wl (1g-S51) anl, S 6 xiio S il lgsS o
‘é_La‘ LgL_.(bwj).M Jo—o u..)‘ )l sola )| PN W
=olay jo b ay d sl (BauS S b Loy )5 09—
8 J=S g Gimlejl 09,5 90 50 S0 5l Jais
Sk il g9 (09— Jloe )i tpgd Ay heliniid S
B el B, S 90dsS 9l Sl eslo (09 Jlo s (o2
09— Jlo i Sk Laosls (g lo minn pae .0l oolail
5 O3=)lotn Jmlie 51 (g)lome pae g S, Lo s
ﬁL?u‘ Lg‘)_a ‘) uﬁ*-“’;) s = ‘5_».&.@& .b)_w ‘05;
A 55,00 (P<+[+0) o3l oo )18 il loS il
O3] &l e pae Lo il )y —Kan 1o L
J._...ul.:go )‘—")" L_QOS; g)“'—’l‘)‘j A_Aégc ul_w.J u_:5J

(P<+[+D)

O9=3l it (slmopas Jlgmo Syl 5 i Silos ) Jyaor
9 gr“‘"l-")‘ °j)j 99 4o u)l—> 05—")‘ 59 ‘) u?—")‘u*-' 9
aees oo plis S

LaSSol JS slasd) 095 o pmlo Bgao 4y 05— |
SSol oS ol e Ly (ail o dae ¥ g gae
aS o SSSol S (g a8l o)l cdse Fgdno Jom
iy o Lo, 8 Lol 10 .0g, o0 Cewd l Ggao Jom
CBge Fgdo du |y o o> 0 SISOl e, ol
WS e at—iw A s o LacSiSol Lol
=S Lo g b Sl 9550 ) 9
o ol 8l oS oo b )Gl |y cadad e Loyl i o
b 8 T ol Las)l ol s 60 S paoas
ol (g pmiin i a |, SSOL o ( SSOL oS
Q_i])o.A_S)BTCA_‘»oPQT)‘\LgMJHLSM
oy Slads  Siloe Jole coo s pais 3, o5 (905
4)__,.&4’ u_;‘ A_)‘od“s).ud._fu_w‘ ‘S_JLD&SOLA u;x_m
Cal (903l 5 mdp sl alt g gl (ol 85
S vl G928 A gl bl n A S lel 51(YO)
=2k g ols JI 8 6 T el adly Lyl i g0 oj_.%
=8 =B gleddlin Ll g s,y an sl wlo)ls
slel Sk oais sl = )l oldlas (V) wil oo

V) 0Bl oo 903l (=l 9

l921 slod ¢yg03

&l SlosinS j5 b ay V(IGT) g1 L3 (5]
9 b Sy Ll ul S 50 (oS eeal (b))
S oslaiul 5y (b Gl slacisez o syl
Stz o3l ol sl Bl 0 (VA) 0,5 oo
28 oo )l Hoseil 59y Gy () ) wd
7250 Sl (e aS ol QLB Ve S s Sage]
3o oyl O)l5 S a5l SOl olsadl
g go 03le M bl gl an e SL L oy lime Sl o
Ol 2yt ol Lol 08T (a0l (50905
o] el ol 4l Jlois 4y |, ol spu
el oat ) liabsl Ll o 15 lalllas o
el 550 U1 Lo 5a5] ool e B (TR)
L=t pode Slalllas dnge )3 ) Sen 5 (5,25
SLSl A gr“):’.‘ Cpmaz 40 Q‘ ‘;{‘)lfﬁ 00— Q_‘>‘)Ja
B b aaslio jo  Slplsael cows an s o,

() amns oo ol ) LSy gl (S Lol

D5k o33l sheoss oo ol - Jga

' Towa gambling task

|


http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html

yaa ruLn ‘f’)l‘e’? o)Lo..'f: i 0y90

[ Downloaded from shefayekhatam.ir on 2025-11-15]

[ DOI: 10.29252/shefa.8.4.39 ]

“. >
M
99,10 0925 (5l e gl ol 2l o ) Slae o ol
6,5 DLPFC 4_>U ;0 tDCS 1 solaiwl L v S o0

2,0 Sy 30 65U (s vsSee 5 (=2
olid a8 oog (Slllas b gen jol> ddlllae ol
ol yep 4 > 5, S5 DLPFC 6‘59—;] S,z ool
SRSy Gl L ol 5, S 5o ol (s)lo5
l_g Jol_».a)‘ ) ¢|9_A LJ)—»GA 3 S— YIS S9y 03 —5%
DLP- &_>0 o, Slac a5 005 o cslom 55 0o e
Jes 00l il Oyg0 an y ez g (6 Srenal B FC
g9 am S5 L olsle Ol y0 ez g Sl 850

: : os GA ‘:’9 p S 3
ol Ly culy 8, Seus DLPFC c Jlsd (g o5l
(ff) Nl A)QLS u‘dle‘ ) :\._ﬂ)‘ 9 (f\”) ‘5]);)4;_;_...».))
o lis) L a ol oyl o Jlab i l53l 5 005 ol ,_an
oeSe Sl 10 (FO) ol bl )l s )0 (6 S o
Siml38 cge el 5, s DLPFC (s8451 S5 o o]

Shgiome (il golildzyo Ol jgdoms £oecme

w_:Lc)T 05)_5 9 (2 B (0 ul_mu Y qsd.—? G_JL\)
3,0 099 (5,0 cmime Dglds &l el o S
(P<‘/‘a) ;)5._.“: L)M._.)LQ)T e?]‘j B U)L_: 05_4)1

O3l e slomoyad Jlme ol g (o Sila ¥ Jpazr
9 u—“"’lﬁ)‘ 09)_f 99 40 ‘5—1‘ U?-‘U‘ 5o ‘) u?—")‘g“-’ ,
e oo plis ]S

5 imlejl 09,5 93 e am3 e Lt ¥ o @l
(P<‘/~(b) bj_w uM.—’lA)T OSJ__? )J ‘5.__:1 UH)—‘ :t_z.ug
S S Azl 9 Sy

L e S 26 b ey il A allae 5l Bun
09_3 ﬁ)j ‘_,,_a|).>| o)_iL‘,; )D = E)ioADLPFC Lg).x.o
&l Oy (3 ls g3l g0 5l eolawl L oo plsl
Sy ) g Vol 5 S s o)
Og—3) 10 LS 09,5 98 o ol izl o plsl

S Gl S L Sl g3l 8 iie S5 il s el =Y Jgur

Shgdare (eSles (0l A2y

YA+ A YA+ A 09,5 anil 2
-0F oo YY/A- VA Ye ) Ya¥/YE copal s
/¥ oo Yy/ov BYVIYY ) BYV/TY 5
- - - YE/Y- YY sOYISY s
&

e G S S Ll ygel 8 iie S5 il lgsS Julos —F Jgax

1 Unfair offers

<l UE i} e

VYYEIAA VYYEIAA i L R
NAYS [-Y O/¥) Y44¥/V -5 ) Yaq¥/V.$ o9asl e
ofee¥ VY AN FYIYY \ FYIVY 05,5
- - - INAYEL & Yy VOYYSIEYY o
&



http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-15]

[ DOI: 10.29252/shefa.8.4.39 ]

vaq ),ula ‘ﬁ)l.@‘_? o)LQ..i} i 090

= & -
U—AASH s__‘L__Q~_q

5 S el L5 038 o ooli ol oMbl oyl
T;La)’ 1 OFC Jliw gl 0SS clan 1) Lo olobes!
o 3l cmldd B e S Clsul JLos ol dla s
=yl sl L OFC .(\Y) alesn (b )law amad g0

ool cws g ol ST Bloly n i (O0)
o8l g, ym aS lasdlas jo .0, LLS,I(OF) ool
OFC 5,55 a5 (g0, 8 090 o], Sls o alssl Wl
G S s S 09,5 ol s an sl a8l o,
S A5 5 s 5 5 |, (5 pasess
6ol S OFC ay ol (OY) aisls las 1) (6 =g
3w ) S e ol |y e lgs 5l 8 leals
5o Ll asle oo e ol lis sla Ul ol las
OFC o u.a_w] )l_?o 4_31)'5) dud).fw
Al olgls ploly Gilo,m o 1) go IS i &
selplely asly amaa g L) ledlbl pie (i
aS blaul ol 5l i)l Sl oS oo plsol )]
S Lol assSe 4 S 0S s awlns OFC s (o
il 0wy co (o)l JUSmws ) il ol
oS35 Ay 4 4 S (x990 S )
@0kl 5 s ael sl ad)bgs Sl Sy
Pl oS3 595 Al A 5 Aol S S o LS,
Sty LU JI (S (absdl b (sl i
L ol 0,5 58 ol al 3,50 5 050 305 5
Okl Gl oo Sl i 5l (29 ol 5
Lo slajls cols, ez o lo L8450, 5 ol
ool ) o HOA) 058 o0 sl (5,50l IS o b a
o=l Gl )lS s oo a3 4y, OFC o Jled (g lo5l
Ol B g 05l oo camar ol (Ssle iy ol a sl
i s oWl 6 3y Sy Ly 3,8 DLPFC S o

A e ol

o351 S ym oo eyl aS asog  Slllle Jolae yo
S $La i3, 0, S 33 5| Sy ;8,3 DLPFC
o o Olalas ol molis a S aas o oS )
dg—=g Leol (ol gla s o 0 Slosgs sl 4 slls
4 d>g ygd) ad,bed DLPFC (54, tDCS a sl )l sl
Iy S peea 6,550 55b ay (Culy Ly ez o 00
sle,t8, DLPFC o]l bey mim aslad oo pdais
ALl 5, e a5 w2 oo ialS ) gl Sy,
sl lo Lanl (09) 05 plssl 5,051 &b oo
sle)ld; oo (gl a8 S, DLPFC S o5 Lges
S99 4 (comoy S ailhoed (S S e
Cdled Jolws 5o,k 5l adsloe ol Slas coul ol o)l
L ADCS o 5ybe s e oo a0y S 39 (e 2
e A8 i L DLPFC a_>b s Jolss o5
15 539 8, Sad DLPFC S_, ;55 ,Lgo s DLPFC 43 LS,

(0) oS o Jloosl ) 055 1510, S 90

[

(£5) bz oo Lol gl YUy ltabs] s
Sy ooyl slajluileia olslsly Sdy )39
ol L el 5, S DLPFC SO o5 (5 ,le 4 (FY)
5 »Seass DLPFC Sy 156 Ly 5 Gl oo (6 ypuSy
Ly el 8, o DLPEC (g 55l Jlis o 5 (FY) oz
b b S 2SI Sl 5 R il
e ez 8, S (0 (FA) culol o LS ac
8 (6 Sy 25 )3 il ez 90 DLPFC S o
21 gossl S S (lag ] aziliz 0p 5 e 55
Slogponal 058 ,5 o &dl 1o ez 8,5y DLPFC U
(FVD Do p 0,5 an ]y s SHHl

sy 8,503 DLPFC S 20 a0 i 4 ool ol
Slowoas @il L—bga L85, oz 6, s DLPFC (o310
P | ES N R B3 R P LYY [P VPO SR g
| > 5, i DLPFC Sy o6 (] uSe IS o 4§
azslz o4l olaie (6,531 el 8, S DLPFC (gl
o Joled 5095 T Az S e 0ol poe
(07) a2 oo mlidlly s

S8 (6953 (5,05l 0,90 OFC dlais aalllas oyl jo
o=l )l weo e Gt oo p A 2B 8
B35 G S a9 SRS )3 9l oo 4l
Lgd oildl J> o anlet ol arsls e s

ol oo Jold a S gloa s am g cmmac 4S5

Dg—bisr =28y >y 9 S—medd (Gldoyiiny
b5 a5 OFC Loyl s 10 (Q)) 00,5 oo ol
Lol 5l ol OY) a8 oo 55 |y (omotee G 9y o0
L awlin 0 OFC wlslo Lol dlas s 5 o olis
OFC ;| e g0 Olals , 0 L ol 8l 5 Wl of 3
M)OuQWSwGAMLg‘LJmM
9 9es il o pe (hie moll oy e |y Slosea
B350 ,2aS oM L 0, 0 i O Slulil jo
il Gyl gl Slsllas ogdlcay (OY) wii
o ol o8l o (6 pdu S jLd, iolisl aslesls
oS e SO OFC 5) VMPFC o e Jleé ials
O Faawy yeba s ol LLs I (OF (el
Al (9l (@liS 50y po 1) (ol AE 55 Al
sloay 3 5l QLbasl )5 (gaiedg— L) 00b iy
silen) b jeyed ledlbl Ly (5lmaz LSy 5 (]
AOY) 5 s (am sloacl y «s,la ae) o (g0 o>
ool sl a4 i a S sy Ay 4 OFC
Jle gl 0g—i oo JLsd by loma oLl L,
eotlae jmglal an Comnd |y o dled o iy 4
asleo) Gy dlaal , solas Ly (Sog S 6, > o iilen)
Ot (i el gl plyieds (M Lo
aiilen Lo posin S50 0 o alio moll o es
codhal Ly Gy llae sla wled g Lalos L roje Loy
Jy—as G?QL.» ol a0 OFC Lailoa i ovnl_iue 3


http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html

A RS ).A.JLI ‘F)LQ’? o)Lo..'f: (oiia 090

[ Downloaded from shefayekhatam.ir on 2025-11-15]

[ DOI: 10.29252/shefa.8.4.39 ]

“0 ol
M
Iy Loools molis g asS S o0 3 | @l_.m.a‘_qgly
o=l Blacusgame l izmen a2 I, 8, SU clss
ol Gladlas .ccul 009y iz oo S dllas
=y il e slaw; sloag o Ly (7))
asllace ol o (FY) asl sty 2 tDCS iy i
C‘b—““ (V) G == ‘_g)_fd.l:}‘.\n ‘_gu).:.’.m d_>)f
3 el csos B lan) slas e L Oy
e Bh> pae bl A sl slacosgaze S0
W) ‘Bl_7u| 6L®krw))a ] 035 Ly 6)_?4.19‘\.\.0
loo Sloe ;00,0 g () iz 90 Sglay Ly alal) o
(FF) o o dled slaSIl L u—‘ LLs,l, u—")"
30,90 slasglis Ly ¢ (F0) DLPFC gl J>e
i ) (61T 31 Ba S o s 0 Slg e o(FF)
S35 gy 380 yidon a8 sa il Slalllhe Ls
DLPFC a_3,bss 4_>U ol )51, bls ay .aigi plol
>l s egdc [, tDCS &l Sl ool jo ol X gy
DLPFC 4_>L o > 5, i DLPFC a_>U (g5, ,—
Ao ol Shaglas U asle = 50 ccnl) 8, S
20,5 as i 09y S g0 , b )0

1. Imburgio MJ, Orr JM. Effects of prefrontal tDCS
on executive function: Methodological considerations
revealed by meta-analysis. Neuropsychologia. 2018;
117: 156-66.

2. Passarotti AM, Trivedi N, Patel M. Executive function
in adolescent bipolar disorder with and without adhd
comorbidity. Bipolar Disord. 2015; 1(1): 1-8.

3. Miyake A, Friedman NP. The nature and organization
of individual differences in executive functions: four
general conclusions. Curr Dir Psychol Sci. 2012; 21(1):
8-14.

4. Ward J. The student’s guide to cognitive neuroscience.
New York, NY: Psychology Press. 2015.

5. Peterson E, Welsh MC. The development of hot and
cool executive functions in childhood and adolescence
are we getting warmer? S. Goldstein, Naglieri JA.
Handbook of executive functioning New York, NY:
Springer New York. 2014; P. 45-65.

6. Bechara A. The role of emotion in decision-making:
evidence from neurological patients with orbitofrontal
damage. Brain Cogn. 2004; 55(1): 30-40.

7. Zelazo PD, Qu L, Kesek AC. Hot executive function:

12 Preference theory

ErhSmy 5 Sl diml 5 )l (5l 90 0
4 Cl ol Ul Lol cass oo )8 Liomiw 959 |
(oo gl Wiz oo 1) adshe S a5 gl 50 L2
g 00 o e Iyl el 1 TauzBls ol e 4y |
ol Ul ol as Zul jo forwloais o xe lg
aidS ol Al o (e 300 Sz (o S
e A 90, 5 o J it e Al g 4y Lsoas
5 4338 )l s a i s S
S ..b)’L,.u)b_'éﬁ |) (fLo‘ ,bL,.'{)| o..\_'..ﬂ)o 6)—51""‘""""'
s adble g (lomd 1 (e 9,805, S S Tz
Lguu‘l‘..zflj Q)b‘ra ul—"' el S0 e 6)—5@*"-‘4‘
b S |y (S e L8, 0l e iloen
S GleS o0 (659 il bl (P ) a8
Wil Lo Sagejl lawgs &)l (o3l Al sl
[EEPNENIN VIS -G | P COUES ) ) PNY BN S PP
Cmd A sl 50 O 9ol jo ol Cws an )law
el ais bl sl Sbea L 51 1e0T el 4o sl
A5l sl gl 50 2 il S 4z S
g sy Jsl ool (Sl jlo JLil Ll alosg

P O T Ry s

O—59193) G S 25 sl by, slacudgaza

&l

Emotion and the development of cognitive control. Bell
Isdema. Human brain development child development at
the intersection of emotion and cognition. Washington,
DC, US: American Psychological Association. 2010; P.
97-111.

8. Poland SE, Monks CP, Tsermentseli S. Cool and hot
executive function as predictors of aggression in early
childhood: Differentiating between the function and form
of aggression. Br J Dev Psychol. 2016; 34(2): 181-97.

9. Zelazo PD, Carlson SM. Hot and cool executive
function in childhood and adolescence: Development
and plasticity. Child Development Perspectives. 2012;
6(4): 354-60.

10. Yuan P, Raz N. Prefrontal cortex and executive
functions in healthy adults: a meta-analysis of structural
neuroimaging studies. Neurosci Biobehav Rev. 2014; 42:
180-92.

11. Niendam TA, Laird AR, Ray KL, Dean YM, Glahn
DC, Carter CS. Meta-analytic evidence for a superordinate
cognitive control network subserving diverse executive
functions. Cogn Affect Behav Neurosci. 2012; 12(2):
241-68.

12. Oldrati V, Patricelli J, Colombo B, Antonietti

|


http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-15]

[ DOI: 10.29252/shefa.8.4.39 ]

vaq ),ula ‘f’)uf? o)LQ..i} i 090

= & -
v_a.u.hsj_.: Q_JL_Q_Q

A. The role of dorsolateral prefrontal cortex in
inhibition mechanism: A study on cognitive reflection
test and similar tasks through neuromodulation.
Neuropsychologia. 2016; 91: 499-508.

13. Miller EK, Wallis JD. The prefrontal cortex and
executive brain functions. Academic Press. 2012.

14. Salehinejad MA, Rostami R, Ghanavati E.
Transcranial Direct current stimulation of dorsolateral
prefrontal cortex of major depression: improving visual
working memory, reducing depressive symptoms. Neuro
Regulation. 2015; 2: 37-49.

15. Nitsche MA, Kuo MF, Paulus W, Antal A.
Transcranial direct current stimulation: protocols and
physiological mechanisms of action. AH Knotkov,
D Rasche. Textbook of neuromodulation: principles,
methods and clinical applications. New York, NY:
Springer, 2015.

16. Nitsche MA, Paulus W. Transcranial direct current
stimulation-update 2011. Restorative Neurology and
Neuroscience. 2011; 29(6): 463-92.

17. Wassermann EM, Grafman J. Recharging cognition
with DC brain polarization. Trends in Cognitive
Sciences. 2005; 9(11): 503-5.

18. Plewnia C, Schroeder PA, Wolkenstein L. Targeting
the biased brain: non-invasive brain stimulation to
ameliorate cognitive control. Lancet Psychiatry. 2015;
2(4): 351-6.

19. Marshall L, Moélle M, Siebner HR, Born J. Bifrontal
transcranial direct current stimulation slows reaction
time in a working memory task. BMC Neuroscience.
2005; 6: 23.

20. Coffman BA, Clark VP, Parasuraman R. Battery
powered thought: enhancement of attention, learning,
and memory in healthy adults using transcranial direct
current stimulation. Neuroimage. 2014; 85(3): 895-908.

21. Kuo MF, Nitsche MA. Effects of transcranial
electrical stimulation on cognition. Clin EEG Neurosci.
2012; 43(3): 192-9.

22. Dockery CA, Hueckel-Weng R, Birbaumer N,
Plewnia C. Enhancement of planning ability by
transcranial direct current stimulation. J Neurosci. 2009;
29(22): 7271-7.

23. Jeon SY, Han SJ. Improvement of the working
memory and naming by transcranial direct current

stimulation. Ann Rehabil Med. 2012; 36(5): 585-95.

24. Stone DB, Tesche CD. Transcranial direct current

|

stimulation modulates shifts in global/local attention.
Neuroreport. 2009; 20(12): 1115-9.

25. Pripfl J, Neumann R, Kohler U, Lamm C. Effects of
transcranial direct current stimulation on risky decision
making are mediated by ‘hot’ and ‘cold’ decisions,
personality, and hemisphere. The European Journal of
Neuroscience. 2013; 38(12): 3778-85.

26. Boggio PS, Campanha C, Valasek CA, Fecteau S,
Pascual-Leone A, Fregni F. Modulation of decision-
making in a gambling task in older adults with transcranial
direct current stimulation. Eur J Neurosci. 2010; 31(3):
593-7.

27. Plewnia C, Zwissler B, Langst I, Maurer B, Giel K,
Kruger R. Effects of transcranial direct current stimulation
(tDCS) on executive functions: influence of COMT Val/
Met polymorphism. Cortex. 2013; 49(7): 1801-7.

28. Xue G, Juan C-H, Chang C-F, Lu Z-L, Dong Q. Lateral
prefrontal cortex contributes to maladaptive decisions.
Proceedings of the National Academy of Sciences of the
United States of America. 2012; 109: 4401-6.

29. Nagel IE, Preuschhof C, Li SC, Nyberg L, Backman
L, Lindenberger U, et al. Load modulation of BOLD
response and connectivity predicts working memory
performance in younger and older adults. J Cogn
Neurosci. 2011; 23(8): 2030-45.

30. Filmer HL, Mattingley JB, Dux PE. Improved
multitasking following prefrontal tDCS. Cortex. 2013;
49(10): 2845-52.

31. Vanderhasselt MA, De Raedt R, Brunoni AR,
Campanha C, Baeken C, Remue J, et al. tDCS over the
left prefrontal cortex enhances cognitive control for
positive affective stimuli. PloS One. 2013; 8(5): ¢62219.

32. Zelazo PD, Qu L, Kesek AC. Executive function:
emotion and the development of cognitive control.
Calkins SD, Bell MA. Human brain development
child development at the intersection of emotion and
cognition. Washington, DC, US: American Psychological
Association. 2010; P. 97-111.

33. Brock LL, Rimm-Kaufman SE, Nathanson L, Grimm
KJ. The contributions of ‘hot’ and ‘cool’ executive
function to children’s academic achievement, learning-
related behaviors, and engagement in kindergarten. Early
Childhood Research Quarterly. 2009; 24(3): 337-49.

34. Jacobson LA, Williford AP, Pianta RC. The role of
executive function in children’s competent adjustment
to middle school. Child Neuropsychology. 2011; 17(3):
255-80.


http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html

A RS ).A.JLI ‘F)LQ’? o)Lo..'f: (oiia 090

[ Downloaded from shefayekhatam.ir on 2025-11-15]

[ DOI: 10.29252/shefa.8.4.39 ]

“0 ol
M
35. Miyake A, Friedman NP, Emerson MJ, Witzki AH,
Howerter A, Wager TD. The unity and diversity of
executive functions and their contributions to complex

“Frontal Lobe” tasks: a latent variable analysis. Cogn
Psychol. 2000; 41(1): 49-100.

36. HE, A B. Which one has negative effect on us? Inves
tigating the risky decision making strategies by AIWA
gambling test. J Cogn Sci. 2007; 6(3-4): 17-25.

37. Hunt MK, Hopko DR, Bare R, Lejuez CW, Robinson
EV. Construct validity of the Balloon Analog Risk Task
(BART): associations with psychopathy and impulsivity.
Assessment. 2005; 12(4): 416-28.

38. Malloy-Diniz L, Fuentes D, Leite WB, Correa H,
Bechara A. Impulsive behavior in adults with attention
deficit/ hyperactivity disorder: characterization of
attentional, motor and cognitive impulsiveness. Journal
of the International Neuropsychological Society. 2007;
13(4): 1-6.

39. Gansler DA, Jerram MW, Vannorsdall TD, Schretlen
DJ. Does the iowa gambling task measure executive
function? Arch Clin Neuropsychol. 2011; 26(8): 706-17.

40. Ekhtiari H, A B. Evaluation of risk full decision
making: Evidence of transcultural differences. Journal
of New Cognitive Sciences. 2001; 3(4): 36-48.

41. Murphy A, Taylor E, Elliott R. The detrimental
effects of emotional process dysregulation on decision-
making in substance dependence. Front Integr Neurosci.
2012; 6: 101. doi: 10.3389/fnint.2012.00101.

42. Cservenka A, Nagel BJ. Risky decision-making:
an FMRI study of youth at high risk for alcoholism.
Alcohol Clin Exp Res. 2012; 36(4): 604-15.

43. Knoch D, Gianotti LR, Pascual-Leone A, Treyer
V, Regard M, Hohmann M, et al. Disruption of
right prefrontal cortex by low-frequency repetitive
transcranial magnetic stimulation induces risk-taking
behavior. J Neurosci. 2006; 26(24): 6469-72.

44. van ‘t Wout M, Kahn RS, Sanfey AG, Aleman A.
Repetitive transcranial magnetic stimulation over the
right dorsolateral prefrontal cortex affects strategic
decision-making. Neuroreport. 2005; 16(16): 1849-52.

45. Ernst M, Paulus MP. Neurobiology of decision
making: a selective review from a neurocognitive and
clinical perspective. Biol Psychiatry. 2005; 58(8): 597-
604.

46. Minati L, Campanha C, Critchley HD, Boggio PS.
Effects of transcranial direct-current stimulation (tDCS)
of the dorsolateral prefrontal cortex (DLPFC) during

a mixed-gambling risky decision-making task. Cogn
Neurosci. 2012; 3(2): 80-8.

47. Fecteau S, Knoch D, Fregni F, Sultani N, Boggio
P, Pascual-Leone A. Diminishing risk-taking behavior
by modulating activity in the prefrontal cortex: a direct
current stimulation study. J Neurosci. 2007; 27(46):
12500-5.

48. Beeli G, Casutt G, Baumgartner T, Jancke
L. Modulating presence and impulsiveness by
external stimulation of the brain. Behav Brain
Funct. 2008; 4: 33. doi: 10.1186/1744-9081-4-33.

49. Stagg CJ, Nitsche MA. Physiological basis of
transcranial direct current stimulation. Neuroscientist.
2011; 17(1): 37-53.

50. Hecht D, Walsh V, Lavidor M. Transcranial direct
current stimulation facilitates decision making in a
probabilistic guessing task. J Neurosci. 2010; 30(12):
4241-5.

51. Rosenbloom MH, Schmahmann JD, Price BH.
The functional neuroanatomy of decision-making. J
Neuropsychiatry Clin Neurosci. 2012; 24(3): 266-77.

52. Volz KG, von Cramon DY. How the orbitofrontal
cortex contributes to decision making - A view from
neuroscience. Raab M, Johnson JG, Heekeren HR.
Progress in Brain Research. 174: Elsevier. 2009; P. 61-71.

53. Floden D, Alexander MP, Kubu CS, Katz D, Stuss
DT. Impulsivity and risk-taking behavior in focal frontal
lobe lesions. Neuropsychologia. 2008; 46(1): 213-23.

54. Schonberg T, Fox CR, Mumford JA, Congdon
E, Trepel C, Poldrack RA. Decreasing ventromedial
prefrontal cortex activity during sequential risk-taking:
an FMRI investigation of the balloon analog risk task.
Front Neurosci. 2012; 6: 80.

55. Metereau E, Dreher JC. The medial orbitofrontal
cortex encodes a general unsigned value signal during
anticipation of both appetitive and aversive events.
Cortex. 2015; 63: 42-54.

56. Li CW, Chen JH, Tsai CG. Listening to music in a
risk-reward context: The roles of the temporoparietal
junction and the orbitofrontal/insular cortices in reward-
anticipation, reward-gain, and reward-loss. Brain Res.
2015; 1629: 160-70.

57. Ouellet J, McGirr A, Van den Eynde F, Jollant F,
Lepage M, Berlim MT. Enhancing decision-making and
cognitive impulse control with transcranial direct current
stimulation (tDCS) applied over the orbitofrontal cortex
(OFC): A randomized and sham-controlled exploratory

[


http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html

[ Downloaded from shefayekhatam.ir on 2025-11-15]

[ DOI: 10.29252/shefa.8.4.39 ]

vaq ),ula ‘f’)uf? o)LQ..i} i 090

= & -
v_a.u.hsj_.: Q_JL_Q_Q

study. J Psychiatr Res. 2015; 69: 27-34.

58. Wallis JD. Orbitofrontal cortex and its contribution to
decision-making. Annu Rev Neurosci. 2007; 30: 31-56.

59. Fecteau S, Pascual-Leone A, Zald DH, Liguori P,
Theoret H, Boggio PS, et al. Activation of prefrontal
cortex by transcranial direct current stimulation reduces
appetite for risk during ambiguous decision making. J
Neurosci. 2007; 27(23): 6212-8.

60. Betsch T. Preferencetheory:anaffect-basedapproach
to recurrentdecisionmaking. T.Betsch & S. Habers
troh. The routinesofdecisionmaking. = Mahwah,
NJ:LawrenceErlbaumAssociates. 2005; P. 39-65.

61. Berryhill ME, Jones KT. tDCS selectively improves
working memory in older adults with more education.
Neurosci Lett. 2012; 521(2): 148-51.

62. Ohn SH, Park CI, Yoo WK, Ko MH, Choi KP, Kim
GM, et al. Time-dependent effect of transcranial direct
current stimulation on the enhancement of working
memory. Neuroreport. 2008; 19(1): 43-7.

63.FregniF,MarcolinMA,MyczkowskiM,AmiazR,Hasey
G, Rumi DO, et al. Predictors of antidepressant response
in clinical trials of transcranial magnetic stimulation.
Int J Neuropsychopharmacol. 2006; 9(6): 641-54.

64. Butler T, Pan H, Imperato-McGinley J, Voyer D,
Cunningham-Bussel AC, Cordero JJ, et al. A network
approach to fMRI condition-dependent cognitive
activation studies as applied to understanding sex
differences. Clinical Neuroscience Research. 2007; 6(6):
391-8.

65. Mylius V, Ayache SS, Ahdab R, Farhat WH,
Zouari HG, Belke M, et al. Definition of DLPFC and
M1 according to anatomical landmarks for navigated
brain stimulation: inter-rater reliability, accuracy, and
influence of gender and age. Neuroimage. 2013; 78:
224-32.

66. Boggio PS, Rocha RR, da Silva MT, Fregni F.
Differential modulatory effects of transcranial direct
current stimulation on a facial expression go-no-go task
in males and females. Neurosci Lett. 2008; 447(2-3):
101-5.


http://dx.doi.org/10.29252/shefa.8.4.39
http://shefayekhatam.ir/article-1-2148-en.html
http://www.tcpdf.org

