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(executive function) HunumadfAgyHangAnssy
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Asiidesde Aafnaulogrmnyanluniste wa
Faunurdugue lefiansannisdeansiuiiiou
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A2IUEINITAAIUNITUTNITIANTS (Executive
function)
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nsAdsumstaduinuefisidulunsifanssy
Aivane fgmjamunoUsenauiy MTIaLNY
(planning), Audlge1U (working memory),
A15ldlaamae (concentration), N1SL@U1S
(attention), n15uAUEM1 (problem solving),
nslamaralagldding (verbal reasoning),
Mstaanlngmsas (cognitive inhibition), N158AneY
AUAA (cognitive flexibility), N19¥19URaNe
sulemSeuiiu (task switching) Feauesdumii
(prefrontal cortex) Vhuntihfiadiainuenisuinig

fanrsnutesdugelunisianinifsatuaudn
(cognition), 215u0d (emotion) LAYNISNTENI
(performance) tialrussaidiwmnefiddly uanain
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2. Attention control #UNURIAUAINITA
Tunsldlaandeyeniiuaulesgivdsdivinedng
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mevenviionglumuesfidiansuniy
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4. Information processing NU1BDINTT
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1. Working memory (A213137149971)
Huanuaiusalunisandidesing q feainy
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2. Inhibitory control (Msdsdn lngnses)
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AIUALANLABINTT VigaRnnouTiazasiievinle

3. Cognitive flexibility (NM3EavguALAR)
%30 shifting 1JuAruaiuisalunisdangunis
avwdn wiladamndnedsiunndneiu STnUTUSA
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4. Focus #38 attention (3n38 Auaula)
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5. Emotional control (AIUAN®15UA)
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6. Self - monitoring (L{1uBIRNULEY)
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7. Initiating (n1535y 3udw) Hua
annsalunisisuasierfanssule An3Suwda
A9diayi

8. Planning and organization (N1537190ANY
wagdasruuni1saniunis) Wun1sa19unu
Fanrsawesedrndudunou nsnadinune
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9. Goal - directed persistence (3jssmang)
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Dorsolateral prefrontal cortex

N15AA N13MHHY NIFAS9EULAFIN (planning hypothesis gen-

eration) KA¥N15AIUANNEANTTY (behavioral control)

Ventrolateral prefrontal cortex

Prefrontal cortex

Episodic memory encoding W& retrieval

NN N1590N15 (planning, organizing) ANTNITIU (work-

ing memory) M3IAUANNGFANTTH (behavior control) NSy
Uy (problem-solving) @13 (attention) YinweN19dIAL (social
skill) LLazzmm%mjumdmmﬁm(cognitive flexibility)

Medial frontal / anterior cingulate cortex

Orbitofrontal cortex

wewe liawla (indifference) wagw1AN1sAIUANENNS (attention
uncontrol)

nsasenting (insight), M3diadula (judgment) uazn1sAIuAL

ANNUTIUNT LAY (impulsive control)

Posterior parietal cortex

Anudldenuainnisuediu (visual working memory) spatial

awareness, N135U3 (perception)

Wernicke’s area

Temporal lobe

AUElan1YT (understanding language)

A1UA1 (Memory) recognizing face NMs¥IIALARDINAL (generat-

ing emotions) kagA1¥1 (language)
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ngulsanfidgmidunisuinsianisly
wnfinuteslaun Tsneafiduaunndu (autism
spectrum disorders) #amdnnisinuiluilagiiu
1 3 aulaun
1. Behavioral and educational interventions
o 9 i dmseseeduu (meta-analysis)
Y84 behavioral and educational intervention g
918U MENTARAIUTNHEATUNITUSITIANT
FBnsaanan lawn computer-based interventions,
cognitive-behavioral therapy, and assisted-an-
imal therapy'!, chronic exercise interventions
AU TIYNAUITNWEAIUNITUSUITIANITATY

" way

cognitive flexibility Wag inhibitory contro
MY physical activity Aflsreauinanunsosdiv
nwgn1sUSMsInnsiauieniu® urodslsia
nsvuaunsinuanildszeznaiuy 60-90 wnil
Tuusiaznds dUnviay 15 ads wu 1224 §Unvi
nINawLiuNg

2. Psychopharmacologic interventions J39Uu
gelaifenfianmnsadnevioudlumnuunnseman
ﬁﬁiuﬁﬂ’miiﬂaaﬁ%uawﬂm%’u wAn15lde1qzdl
Usglevilunisunluain1smieensuaiuasnginssy
iy wu aglaifs aunsdu wyeviavdernagdivil
LAANANTENUABNITANTUTINUTZINTUNTOLAR
Sunmederdu datlagtuummelenfifiossiuons
iAnTu i nauednlsadaluenndslyal (atypical
antipsychotic) Inadlen 2 #7 lauA risperidone tag
aripriprazole 3slé¥unssusadilisnumginssu
wavidn 135173 Tugthelsmeefidualnniuyiseny
5-6 Yiuly uazdstaninweniseglifauuuguus
LAUs9n11MIenEa QUi 13313 138NS
vh¥reaues nadradesiiny T6uA feusu viewn
goumds ansiniermaiumelediuuy L3y
pnsuastmiinuia thanglva Uanushs Sedu dy
Feomstuiifnadonisdouivasianssulude 1
f® behavioral and educational interventions Tu

AUeUNTI80193gldengu selective serotonin
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reuptake inhibitor (SSRI) iU fluoxetine, sertraline
wag fluvoxamine Tun13snweIn1smainuas sy
mamﬁmmﬁqaquaﬂsiu%ﬁ q findnefiuenisves
Bsaddngwin Wleldldendugainassreliueuine
uauTu ndunaeaeAudsuarensualiT L
3. Alternative therapies {a3duiin1sinuwinis
wonlugUaelsmeefiduaiunnsuuinuie laun
nslvemsiasudsqualaegidervny n1slddnd
Geddunistiette (animal-assisted therapy)
nskfavzindn nsnseduimung nsldunnd
madenlunistrdndnedun1svin hyperbaric
oxygen kae chelation n1sU1alagnisusuauna
MesusNeLazInlau loay way biofeedback
sudinssneuuulddeddengu nmanmiidaie
PerauAagannIsRIBIsEUUUsTamn nsiady
nsundansggnuaznisuIatitinsiuiislssam
Fuiatidamy msanrSenisiiulszamdudaile
ag‘Lu?ﬁmé’amﬁq 5| Way homeopathy® usoe4ls
frddlifideasuresanssnuiday
n1snszgumeliiinszuansaungluan
Junildunsinvimadenlugvaelsaeeiits
awnadyu (ASD) silagldlfinssuanseunns
1-2 finduonuussnerudaliingsd 2 42 Fedandls
vmthidudalnidmeneg (target electrode)
wavdndududadneds (reference electrode)
Tnetalafidmneasimihasudndidewad
Yughn (resting membrane potential) Uosaa
Uszalnetauan @node) %mﬁmﬁwﬂizqauaaﬂ
nnfwaauszamilinieluwasiinanuduuin
getuannsaidilviieseduBuneuauss (threshold)
I iresefutrvanaimdiinssfulszam
(neuronal excitation) dudhau (cathode) az¥
wihiigudausvam (neuronal inhibition) alwi
Wmunearlfidudavinvietaauildnunany
Foansiivsusuiasunsssuulseann’ diusedu
Auduveanszualuilaeialiegn 1-2
TaduauiUsuagANUNTUAIanYBINITNTEAU Ad
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4 fadueuwds szeznatvesnisnsedudiulug
gl 5-30 w1l laeszziIa1v8INIINTEHY
seiinasonneiidenauethsenisidi (cortical
excitability) ¥§oAuEIUILYBINATIANIINANS
nszau AnsAnwludninaaeanuiinisnseeu
Frethuanezdreifinianssuvesadusrani
RnTuies (spontaneous neuronal activity) SR
MsNadyIUsEaM (neuronal firing rate) wag
fiunsivesmasUszay (neuronal excitability)
Tnganaussdndidewadlunaziinninsedusie
Gﬁgaausuaalmlﬂ']ﬂszmeqmuﬂziwaﬂﬁﬂﬂgﬂama%
Inanlswdu (hyperpolarization) veswaaUszam
MliAnn1sanasesdnIInIsiindy 1ulszam
wazanauhivesn1siiveaduszanla®
MNnnsAnwEessnszdumneliinszua
ATINTUNZIENYDY Qing XU LAZAMENUIIAINITA
FlnAansdenUszarusulndveswaduszam
wazloUszamnieluanesinisuszauiusgradu
svvuidlelddunisnsgduiiliannisenlmives
wulasdaznissenindvssmas saudsin1sUsy
Wasulnssasweswadusyamuaznsefumsidon
fiaUszauUvesaNesludIuTes superior frontal
way temporal cortex 53ufs medial frontal
cortex, amyedala, hippocampus, Broca’s area
lkee anterior cingulate cortex
Tun1sAnwves Van Steenburgh® uag
Ay NUIIN15NTERUAIElNinTsLanTIHIY
nelvanludUlelsreeiiduaiunasuiosuiedegivg
LANUTANIVANNG ANTTURAETAINAINTD LY
s dsnaldRuannsUsidiugag ATEC score
(speech and commmunication, sensory and cognitive
awareness, sociability, health physical and
behavior) Wagn13nseAU DLPFC AUty nienu
YINUIIEIVY cortical area network vieales
fudleldfunisnszduaziinnisssanudenload
menulnduazlugiuves motor action Way motor
imaging Iuﬂ33mumiﬁm%uqﬁqﬁmﬁwﬁLﬁ'mﬁu
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A ldrunazidudynindnddyesands
lufihelsreefiduaiunasuifinnnuinundies
mannsUagayranuauaInnsalun1susmsianis
wiAvafuanuduaznsiFous uaNNATINY
Januansafieatunisudledenianenii
wagn13vinauluanIn synaptic plasticity 7y
\Sevnedadenloetu seming cortical activity way
prefrontal cortex Tun1ssudsdyaraszamas
vhlvansnsomuauanslafuas dsasansidenles
NIEUaUITENALULASOUNANBIEIU anterior—pos-
terior dorsolateral parietal

Mendsaniinisfnsineaddniidnisld
nsnsgduamglniiinszuanseiunslvanfsuely
n3snwlsaduiasn lspaudnuazsnwiain1suan
nsnseRulvdunduasdiivadu nsinwilsassuy
Uszamuasdnnwegneiniernaiilasuautey
lunisldnsnszduaegliinssuansaiiunglan
Aswrdudumaianisnsedunaznisinwilsadi
Usgdnsam danudaendegs natrufgaiay
F1A1UTENTALALAINANITINYIYIUIY
n1snsedulniinszuansertunsluaniuady
AU13AAIUNITUINITIANS

Jagdulinsfnwinisldmaiinnisnseeu
mgliinssuanssiunglvamduduauninlu
naeNaNiIag1alsa dnwreINITkaEANRAUNG
wasuersuel @ nginssukardeyninnudn
AN TmvnessUUUSEamLAZIATAERSHAN 9
1N

Tilo Strobach® wazazlainn1IAans
LWUUENLAZINGUAIVANTIAIINAINITAVDY
dual-task performance Fafuainuaiuise
93FUsENOUNTaveY executive control Tuglwey
TngsinnsAnunluglngfifiguaimd engsgning
20-30 U d1wau 16 518 wuseenlu 2 ngu fe
nqunaaes 1 15U 1 mA anodal tDCS 20 w1
wagnguvaeniaTsiAUIN inferior frontal junction
(IF)) #rudreuaziaaud supraorbital region




Fum Ifenanadinsvaesngiyi component task
(visual, auditory stimuli) T block session1 1’7{5;1@1]’;8
random order dual tasks I%mimzéjuﬁmﬁulﬁmq
4 (stimulus onset asynchrony: SOA)ﬁ 200 ms.,
fixed- order dual tasks 7 SOA 75 ¥® 200 ms. ua
single tasks @iu block session 2 Sude single
tasks, fixed- dual tasks La¢ random- order dual
tasks @aunuliunsening visual wag auditory
single tasks blocks Lﬂ%SULﬁSUNamaﬂﬁgﬂaaﬂﬂdu
Aeatd mixed- measures ANOVAs wu3tlungy
anodal tDCS 20 WINHAULANAINTBY reaction
time wag error rate 1u random- order dual
tasks agefifedAaun19adn p < 0.01 uaziiany
wanenaifuly tasks order agnafitudfyvnsadai
p < 0.001 wazlu fixed order dual tasks lLiwu
AnusevnsaRRvaansnay uwandlidiuiiniansesy
ﬁaa%ammaq tDCS finnanile interior frontal
junction(IFJ) e improve performance in dual-tasks
Tu random order tasks dwlungunnasadi 2
71 1 mA tDCS 20 unil Tnenadhaudt interior fron-
tal junction (IFJ) C'?\J’]u%l’lEJLLaz%’JU’Jﬂﬁ supraorbital
region vuazli component tasks mﬁaumju
VAaBsTil Wudn random- order dual tasks fiAau
wanmA1eiuly reaction time wag tasks order
Feowssuifisunavosiiaoengudeada mixed-
measures ANOVAs agnafltfad1fgynisadai
p < 0.05 & fixed order dual tasks Wag single
tasks laifiauumnssuitadesnd

Hanley® LagAmg LAYINNNSNARBILUU

= 1

duuazdinguaduny SemnuanunsnvesnsiUdsy
task Tuggeeny Wnevinms@nuiluggeeny 60-75 U
1w 40 18 wiadu 3 ngu Ae nguild 1.5 mA
anodal tDCS 10 W17l nguitle 1.5 mA anodal tDCS
20 Wi wagnguvaen laeetauand dorsolateral
prefrontal cortex é’wu%’wuawﬁ%avﬁ dorsolateral
prefrontal cortex w1 Wonanadinsisanngusii

Task-Switching Paradigm (Swansea Test of

Vol.17 No.4

Attentional Control) LU%‘EJULﬁEJUNaGU?NﬁgﬂmJijJJ
AEadiA repeated-measures ANOVAs Ui Tungy
anodal tDCS 10 uiUsuiieuiiu baseline fiAau
WANANNYBY task-switching speed ag1siitiudALy
V9EdRT p < 0.001 wazlinuAusrsaaEly
naufimdodn 2 nqu

Arciniega” wavanug lnsnnaIkuuEy
wardnguAun (UnUarhewded) Aemnuanunsani
visual working memory (VWM) Iuﬁqamqqmmw
fongiade 67 U S1uau 36 118 wiseeniu 2 nay

nauil 1 edalwihuuy unilateral Tagld
2 mA anodal tDCS 20 mﬁmq%’jamﬂﬁ prefrontal
cortex (PFC) ﬁmm’m,az%?auﬁ posterior parietal
cortex (PPC) ¥y figuiunguviaen

naui 2 Mnedalafiuuy bilateral Tagld
2 mA anodal tDCS 20 mﬁmq%’jamﬂﬁ prefrontal
cortex (PFC) Fuuaziiaud prefrontal cortex
(PFC) reiieuiiunguvasn

onanaslasina 2 nauvi1 spatial span task:
Corsi Blocks Lﬁ'ai’ﬂ visuospatial VWM, baseline
WazyINN1IMAEaU long term memory (LTM) task
uae visual working memory (VWM) task LS8 ULEU
Na%aﬂﬁgﬂaaﬂﬂ@:mﬁ’waﬁa mixed- measures
ANOVAs Nan13maAaeInyui anodal tDCS 20 ua
Tunguinetalaifiuun unilateral wae bilateral Tu
long term memory task Lifiauuans1eiu @
Tunduiinedalwihuuy unilateral waz bilateral
Tu visual working memory task dlewSoudiel
iU baseline fiAUKANAIINALYDY VWM 8813311y
dFnymneadAd p < 0.003 (unilateral stimulation
improve VWM), LLaziuﬂzjmﬁlﬁ 1.5 mA anodal
tDCS 10 wiillagadavan 7 posterior parietal
cortex (PPQC) Fruvuazdaaudl contralateral
cheek (CO) wuaznduviaen Taglonanadasity
2 ﬂicjuﬁﬂ the automated operation span (OSpan),
baseline Wiodn AuEITOTeY visual working
memory (VWM) capacity wW3suiiieunaveis

North-Eastern Thai Journal of Neuroscience




Vol.17 No.4

d0anqueleaia two- way ANOVA wui lungy
anodal tDCS 10 wilssuiisuiu baseline 14dl
ANULANEINVDY VWM capacity

Huo™ wazAnzlAYINNITVARDILUUELLAE
finguatunn (Wndadheifen) egainuaiunsa
A1 executive function YBIEEIDILAUNINARY
60-82 Uduau 64 578 uvadu 2 ngu Ao nguitls
2.0 mA anodal tDCS 30 w9l uagnguvasn lng
ﬁ’lﬂéﬁgﬁmﬂﬁ dorsolateral prefrontal cortex fu
Freuaviaauil deltoid muscle 421 Wonanadias
ﬁaaaamjw‘f’l two- back task (working memory),
Flanker task (inhibitory control), switching task
(shifting ability) LU“%&JULﬁaumamaﬂﬁgﬂaamdué”m
dif repeated-measures ANOVAs wuin lungy
anodal tDCS 30 wU3puLisuiu baseline 1wy
ANULANFNYINEDRATBI working memory, inhibitory
control, wag Shifting ability

Nejati® wazanglaviin1snaasIuuudy
waziinquatuay (Unteaedre) Lﬁa@mmmmﬁa
executive function wag cognitive flexibility Tu
flneninlsnanBau (ADHD) engiads 10 T uay 9
9 25 Mewvwenduy 2 ngunaass laengu
71 1 (N=15) 1 1 mA anodal tDCS 15 uiiuazna
Maaﬂimmwﬂy"smﬂﬁ dorsolateral prefrontal
cortex (DLPFQC) é’m%’mmg%muﬁ dorsolateral
prefrontal cortex (DLPFC) 421 ngudl 2 ngueos
2A (N= 10) 18 1 mA anodal tDCS 15 wniuag
mjwaaﬂiﬂmw%y’amﬂﬁ dorsolateral prefrontal
cortex (DLPFC) susging wazdaauRt orbitofrontal
cortex (OFC) 431 wagngueae 28 (N= 10) 16 1 mA
anodal tDCS 15 uiuagnguvaeninensiiaudi
dorsolateral prefrontal cortex (DLPFC) pugney
wazdaUINT orbitofrontal cortex (OFC) a Tfenan
a3A3¥IN cognitive assessment 911 task switching
Y84 Go/ No-Go task (inhibitory control, working
memory (WM), cognitive flexibility), stroop task

(interference control), N-back (working memory
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performance), ez WCST (cognitive flexibility,
planning, task switching ability, impulsivity)
Wisuifisunanisnaasavesngudl 1 feaia
repeated-measures ANOVAs Wu31 Tungu anodal
tDCS 15 WTlainuaUAnNA19as inhibitory control
wag cognitive flexibility vasfiadasngy dau
interference control kag working memory W11
finnuuansnafueeefiteddneadid p < 0.01
uazidlowFeuliivunanimaaesyesngui 2 soedin
repeated-measures ANOVAs Wua1 anodal tDCS
15 U1 dorsolateral prefrontal cortex #A1ULAN
$119204 inhibitory control ke working memory
agnalifuddnymneadi p < 0.01 wazSeuiiou
anodal tDCS 15 w17 orbitofrontal cortex A
WANENUDY cognitive flexibility, attentional shifting
agnafifuddeyneadnd p < 0.03

Molavi* uazaguglavinnisvaasuuuguuas
dnguauay Lﬁa@ executive function Wag control
emotional processing lugUagyadnainudsusiu
LL‘U‘Uf?’]ﬁ!Q (borderline personality disorder: BPD)
978 18-50 U 913w 32 578 uuseanidu 2 nau leun
2.0 mA anodal tDCS bilateral 20 W1 Lagnguviasn
Iﬂmwﬁ%mﬂﬁ dorsolateral prefrontal cortex
(DLPFQ) fudenavinaui dorsolateral prefrontal
cortex 4 Toranasinsvisansngusi executive
skill questionnaire for adult (ESQ), emotional
regulation questionnaire (ERQ) Wag emotional
processing scale (EPS) LU’%‘SULﬁaUNamaﬂﬁgmmﬂdu
mEana MANCOVA, ANCOVA Lag one way ANOVAS
nu31 Tungu anodal tDCS 30 wiiUSauLisuiiu
baseline 1AMNLANAINYDY executive function
(response inhibition, working memory, emotion-
al control Wag cognitive flexibility), emotional
regulation (emotional suppression k&g emotional
expression), kg emotional processing (emotional
intrusion, uncontrolled emotion Az discordant

emotion) elllEdIAYNNEDAT p < 0.001
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Lu* uazamdzlavinnsAnwuuu balance
group randomization Lﬁ'a@mwmmmiumi
Innsiazmivauaunslunguind@nwiuminedy
91910de 21 Vo 39 Meudsesnitu 2 nguldun
1.5 mA anodal HD- tDCS 20 uikagnauviasn
Iﬂmm%’jamﬂﬁ dorsolateral prefrontal cortex
(DLPFQ) ﬁﬂu%’lEJLLaz%ﬁaUﬁ anterior frontal,
frontal, wag frontocentral ¥ uazleaiadnas

Vol.17 No.4

ﬁaaamfju 11 cognitive task ( attention network
test, color stroop test) LU%‘SULﬁSUNa%aﬂﬁgﬂaaﬂ
nauAealf repeated-measures ANOVAs wua1 lu
n&al anodal HD-tDCS 20 wiSguiieuiu base-
line AAULANAINVDY executive control BE95Te
AFuneaBAT p < 0.045 waelinuumnsneiures
reaction time response Tu neutral, congruent

Az incongruent ag1iltBdARNISERAN p < 0.01

M19199 2 asuramsfnevesnsnsgiulninssuansaiunslvaniunIsitaNaIN5e

AIUNITUTUITIANTS
g3y,  mwmesey o ey Fauan/ Jwusey anadu Outcome Result
Ui oranadas @) Trau sessions  Nszwa/ud
Strobach T., RCT/ 16 2030 IFJé1u1e/ SOR  Single dose 1 mA/20  dual-tasks  Anodal tDCS im-
et al (25) Healthy FuvN w7 perfor- prove performance
2015 mance in dual- tasks Tu
random order
tasks
Hanley J., RCT / Early 40 60-70 DLPFC 91/ 7 1.5 mA/ Task switch-  Anoda tDCSim-
et al (26) healthy DLPFC 10 1.5 ing prove task per-
2020 mA/ 20 U1l formance Tu task
switching speed
Arciniega H., RCT/ Older 20 mean  Unilateral: PPC 3 2 mA/ 20 Visual work-  Unilateral anodal
et al(27) healthy 67 G18/PFC 41, w9l ing memory  tDCS improve visu-
2018 PPC 931/ CC 1 (VWM) al working memory
Bilateral: PPC
Ge/PFC 421
Huo Lijuan ~ RCT/ Older 64 60-82 DLPFC %18/ 10 2mA/ 30 Executive Anodal tDCS DLP-
et al (28) healthy Deltoid muscle U9l function FC dnudnalainu
2018 U AULANFVDY ex-
ecutive function Tu
working memory,
inhibition control
ez shifting ability
Nejati Vahid RCT/ ADHD 25 9-10  DLPFC 9e/ Single dose 1 mA/ 15 Executive Anodal tDCS
et al(29) DLPFC 41, Wl function, DLPFC ¢uge
2017 OFC w3V cognitive improves inter-
DLPFC €8 flexibility ference control,

working memory
e inhibition con-
trol Anodal OFC
AU improves
cognitive flexibil-
ity e attention
shifting
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M15197 2 agunansfnyivesnisnseduliinszLanswunslraniuNSNANEINNTD

ANUNITUSITIANNG ()

§33y, 1MMARY WY a1y tavan/  $wauseu  arwdu Outcome Result
YAy BYGHGRGE @) $au sessions  NITHE/UN
Molavi P., RCT / BPD 32 18-50 DLPFC €1/ 10 consec- 2 mA / Executive Anodal tDCS DLPFC fnu
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