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ABSTRACT

The aim of this study was to investigate the effectiveness of transcranial direct electrical stimulation
of the brain (TDCS) on the components of working memory in children with mental retardation.

[VISTIYTE The research method was applied in terms of objective and semi-experimental in terms of data
collection with a pre-test-post-test design with a control group. The statistical population included all
mentally retarded children aged 5 to 12 years old in the "Nilofrane" rehabilitation center for the mentally
disabled in Zahedan city in the year 2022-2023, and there were 70 of them, 30 of them using the sampling
method. Targeted selection and random replacement were placed in the experimental and control groups
(15 people in the experimental group / 15 people in the control group). The experimental group received
transcranial direct electrical stimulation (TDCS) program, while the control group did not receive training.
The research tool was the set of children's working memory test by Susan Pickering and Susan Goderkol
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(2001). The data were analyzed using covariance analysis and SPSS version 22 software.

The results of multivariate covariance analysis showed that the effectiveness of transcranial
direct electrical stimulation of the brain (TDCS) had a significant effect on memory and its
components (central executive, visual spatial plane and phonological loop).

(O3 (& VI To]gH As a result, transcranial direct electrical stimulation of the brain can be used as an effective intervention

Retardation

to increase working memory performance and its components among children with intellectual disabilities.

Extended Abstract
1. Introduction

ental retardation is one of the
perceptual-motor abnormalities that
occur during development, typically
before the age of 18 (Baghande,
Hmoanian & Arab Ameri, 2014).
These conditions encompass a range of
developmental, mental, and cognitive disabilities that can
also impact behavior (Kiankuri et al., 2020). Among the
cognitive skills associated with higher brain functions are
executive functions and working memory (Vahid et al.,
2021). The term “executive functions" refers to a set of
higher-order cognitive abilities, which includes skills
such as planning, inhibition, cognitive flexibility, and
working memory (Ghamari Givi et al., 2012). Among
these, working memory is recognized as a key
component. In recent decades, there has been a growing
interest in non-invasive brain stimulation techniques.
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Specifically, transcranial direct current stimulation
(tDCS), which involves delivering a weakly polarized
direct electric current to the cortex through both anodal
and cathodal electrodes, has shown promising results
(Adair et al., 2020). Although research in this area has
been limited, studies on both typically developing and
disordered children have provided encouraging findings.
For instance, research by Costanzo et al. (2019) indicated
that long-term improvements in reading skills were
observed in children and adolescents with dyslexia when
tDCS was combined with reading training, suggesting
that electrical stimulation can enhance learning outcomes
in dyslexic children. Despite a wide variety of studies
focused on improving working memory through both
modern technologies like brain stimulation and
traditional cognitive rehabilitation methods, there is a
lack of research specifically investigating tDCS on the
working memory of children with intellectual
disabilities. Given the importance of enhancing
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executive functions and short-term  memory
performance to improve the quality of life and
psychological well-being of children with intellectual
disabilities, utilizing a method that can effectively
stabilize their working memory could be crucial.

2. Materials and Methods

The research utilizes a semi-experimental design known
as the pre-test-post-test design with a control group. The
statistical population consists of all mentally disabled
children aged 5 to 12 at the Nilofrane Rehabilitation
Center in Zahedan city for the years 2022-2023, totaling
70 children. From this population, 30 children were
randomly selected to form the experimental and control
groups using purposeful sampling and based on specific
entry criteria. The research tool employed was the set of
active memory tests for children developed by Susan
Pickering and Susan Goderkol (2001). This tool is based
on a three-component model, which includes the
phonological loop, visual-spatial sketchpad, and central
executive, to measure active memory, cognition, and
overall development in children and adolescents. It is
specifically designed for children aged 5 to 15 years.

In the first stage of the research, a briefing session was
conducted for the mothers of the participants. During this
session, the objectives of the study were explained, and
the mothers were asked to complete a written consent
form for their children’s participation. In the experimental
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group, the participants were seated in an armchair at the
start of the session. They received direct anodal electrical
stimulation to the "dorsolateral prefrontal cortex™ in the
left hemisphere and direct cathodal electrical stimulation
to the "dorsolateral prefrontal cortex” in the right
hemisphere. The stimulation involved applying a current
intensity of 2 milliamperes using 35 cm square electrodes
for a duration of 15 minutes. To ensure proper contact
between the electrodes and the scalp, the electrodes were
soaked in salt water prior to application. All participants
were re-assessed using the active memory tool in the
post-test phase, with assessments conducted immediately
after treatment, at the end of the study, and two months
later. Data analysis was carried out using means and
standard deviations for descriptive statistics, and
covariance analysis for inferential statistics.

3. Results

According to the results presented in Table 3, transcranial
direct current stimulation (tDCS) has a significant effect on
working memory scores and its components. Specifically,
the central executive component had an F-value of 6.49,
the spatial visual sketchpad had an F-value of 6.30, and the
phonological loop had an F-value of 9.61 (p<0.001). Based
on the eta-squared values, it can be concluded that 64%,
62%, and 69% of the variation in the central executive,
spatial visual sketchpad, and phonological loop,
respectively, can be attributed to the intervention effect.

Table 1. The results of multivariate covariance analysis of the effectiveness of transcranial direct electrical stimulation of
the brain (TDCS) on the working memory of children with mental retardation

Sources Change dependent variables SS df MS F Sig Eta |
Central executive 26.63 1 26.63 6.49 0.001 0.64
group Spatial visual screen 24.45 1 24.45 6.30 0.001 0.62
Phonological loop 33.76 1 33.76 9.61 0.001 0.69

4. Discussion and Conclusion

The findings indicate that direct transcranial electrical
stimulation (TDCS) of the brain significantly impacts the
components of working memory, specifically the central
executive, visual-spatial sketchpad, and phonological
loop. TDCS affects the left posterior lateral prefrontal
cortex (DLPFC) by altering surface excitability in either
a depolarization or hyperpolarization direction. This
change in excitability can lead to either increased or
decreased neuronal firing, thereby influencing the
cortical networks involved in cognitive tasks (Marshall,
Matiz, Hattwig, and Siebner, 2005). Another hypothesis
relates to the role of dopamine in memory and cognitive
function. Increased excitability in the prefrontal cortex
may enhance dopamine release, potentially improving
cognitive performance and problem-solving abilities.
Anodal TDCS is thought to induce excitatory effects that
could elevate levels of glutamate, an amino acid linked to
working memory, recognition memory, and stimulus-
response learning (Wilmar et al., 2012). Additionally,
stimulating the posterior lateral prefrontal cortex may
also activate other brain regions, thereby enhancing

short-term  memory, visual-spatial skills, executive
functions, attention, concentration, and overall cognitive
and metacognitive processes.

5. Ethical Considerations
Compliance with ethical guidelines

Ethical standards such as obtaining informed consent
and confidentiality of information have been observed
in this research. Along with the emphasis on
completing all the questionnaire questions and
participating in the therapy sessions, the participants
were free to withdraw from the study. After the
completion of the research, the contents of the sessions
taught to the experimental group were also provided to
the control group.

Funding

No financial support was received from any governmental
or non-governmental organization to conduct this research.
Conflicts of interest

This article has no conflict of interest.

Ghalichin, F. (2025). The Effectiveness of Transcranial Direct Electrical... Journal of Research in child and adolescent psychotherapy, 2(3): 39-48.



https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/

4oliLad ¥ oslad ¥ 098 N8 f 33

Ole>gi 9 &5 395 JSloyd0les 30 g

.

9y o

RNCw Y (B 0I5 o SIS

! RVC A ERRH

Ol Ol 5 ¢ 033195 oINS ¢ S b pole § (wliiilgy ouSTLINS 0 yglin 09 ° 0dIgils 0 glin (5 3578 .

oMK Lo Ol
e

. A ARV RO PRy R
Jb il glaedlgo » (TDCS) jio (slacmaz! b puitins (S S &K 5 2w 31 gy 2l s ploi g;.u

By ko g oad GlEeS Sl oS

IS 03 S L 0g03T ey —0505T S b b (il Tans baosls (65558 o 515 63,18 o Jai 51 2msg Jw
53 OMal) g 12 g (g OV slae (23wl 5 S e VY B0 o5 203 0158 078 LS Jold (g LT dnalr
3L Sl o gty 9 O3] diedids (6,8 4 gl 2 g Sl elinal b BT WOT o 5148 L 8V sl 4 VPV -1F Y L
proiion (S S S o Al yy uleT 65,8 (287 05,8 600 /alesT 05,8 L5 00) w8 515 8 5 aleiT ey 8 5o
Dbl 39037 a8 goma g Sl 3,55 8L s 55T o 58 05 5 48 Il 53 6is ST b 5 1, (TDCS) jae slaemman| 3
e SPSS 5l 5 b 5 ilislssST s & 505T 51 3zl b nosls s (¥ 01) U858 O g 5 68 Sy 015 0873587 Jlé
s o g a5 YY

Jub dsilo y (TDCS) jas (ltazmazr! p poitns (S S K o5 idms 51168 5ls 0L (6 kol ugti)\,;Jg,g@u o jlgunds”
bl (s )lslan 1 (s lsls il 5 o Ldd (5513 domio (5 S o (,2e0) OT laadlsn 5 | s S S
Jt,waﬂ,gﬂw_,-:d_\pl;,Rﬁ;y‘5\415\4,:;)\,“x\j@};ﬁé\wlgwé;ﬂ&_ﬁ4>,.__-.;,> S Wl bl e (laazmenrl b

Sgh g3 b Qljvfo\fsjf&:;): OT slaadlse 5 LY

VXN Gy Fo

VEE/ QY o 56

400

53 6ok Sy g 5l Sl Sojle 5 Sl Uiy Olyss (S~
St s e do Sl il (85 GUE) g e ses AS
Al e 5 (5 S 0310 35kl (Sl slme b ol 5V B gn
b 85l e (63,58 i3l Solge 53 Il Lol e Sl
(Solsls (S5 o 5l Sl DL b b skl caows
Sy camal 53 ol (5 o lgr ( slel Sblgs
ol ot 5 (55T Slacs 3k IS (B S sl ¢l
& (S o 51 S 6 S (ITAF (g ples o 5 Olin g coliil)

1. Thornicroft, & Henderson
2. Cianconi, Betrd, & Janiri

B 5 5 el 13 3 el NS in 5 Jilows 51 S5
Ols 53 josasa )8, 5 (85 (aamar Sl gLl dags by
Calises (glao; o Olamainie g losl gl &7 (6145 S ay el 075 57
el (Bl s 4l sen oo S8 0 b g (S 5 Sl o5k
O pplin 5 1SS 5) dted g olew 5 JSKie opl b ablie ol
Syse ol gadle b &S ol st 5l SKoaue) ol ys (Y)F
(ol 45 8 )15 0 5 330 DY e S0 O F 0l s 5 Oliies 4 5
Oljen 030 50l Gllan 87 ool (23 055057 51 (56 DYk
5 GSS) Sl i ) Sk el 5> SV ol et
= S1o3l Gl ol JI (S a5 Jl50S B (Y0 Y gl

c}g@@ Y )

O ROl 58 (035195 OIS ( Sy Pole § (wlililgy ouslils 0 y9lis 0g 7 1 LS

+AA (1Y) VYTIPYAY 1opal
F.ghalichin54@yah00.com : %9 S g



mailto:F.ghalichin54@yahoo.com
https://orcid.org/0009-0009-4505-6730
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/

¥ oslad ¥ 098 064 3L

g denia 1y Jlad Al (Y21 0) Sy i 0315 4 5 (YF45 (001 S
S 5 2bdb =i R iy Gl s o adl g ¥
o o)l & alibipls - (1FAY (sles 5 GLLET) (55
odge 1y oolhid 5 IS Sledbl Bse 559l &S Sl ol
3 ) Sl 03 Sl OL5 (515 sl cadl3a 5 a5
—Ms Sl 5 gla ool S (T oK
Ol 43 gldb =)l s S 8 A8 o3 ) L
g g5 534 Blgp pbgr 85 Ja5 53 doly alie 5 &K
"0 553 s o gl All3a 5 M 5 Sl £33 5 e S S
(o S5 5 ey 4 by o oMbl e (51 ) gl DDl (5 5L
e g1, ol SleMbl 5 S 6,53 J s ¢ ol2d ddl5e 55 5
e (AP (g el 5 SULET) S (Olgar a4y b gy o DleL
13 035 0l 5 IS sl 5 Sl S s S5 55 55 e
o 4§ o e i Gl 20 S (SRS Gl
33l o i Iy Lpd 0,03 Ll &S (63)lem 5 548 0 S s
QOF (atony 5 Bdkian 5l (5 hnr)

bl 5 ol ol (Glas ST Ul Ly o5 o s o O ] lalllas
33l p Ol ol e e 3 b 51 OWL 5 075 S 45 Jled
RN P I P g LS PP [ g S KV PN
S bl 55 40T ile 6l T 515 Eags 590 Cabee  LolSS
—ably 5 ol glagl oS5 glaibly lacs sl b 5 bzl
S SY DI 5 iy sla s Oy il Dl e sl
s lge opl 35 S35 p 45 VI (Y14 E01a 5 sluls)
0335 g0 oy 7S sl adls S8 2a3 Ol 5eS L OB S s
el eSS T Bl tasy s laass
tazme S 93 J) 0 S o5 o ety 6l 4Bl 1 50 S o
lodiS i sal s (IDCS) (K S s 0L o 3l 03lizal b
Gy S SN S (Y Y O 5 1aT) Sl esls 0Lz
sl sl 5 licas ddeal Ol 5 Clas! fius
(ol 555 0) Sl 4353 03lizad 18 (Slasle 31 (5 it Lo
S s (b e S SU 0L S &ITDSC (Y2 Y
i S S b b (sT 35 SIS sl 35 2 g3 ol
W5 oS o b 135 SN K 53,8 0 515 damar okl

1. Gandhi

2. Armstrong

3. Baddeley & Hitch

4. Deschamps & et al

5. Kassai & et al

6. Trans cranial direct current stimulation
7. Adair et al

oldad
Olegi 9§ 395 JSloyd0lgs 38 g

Lsd o glulid (283 01508 L o (ool 3l g 5 ol 0kl 55T
L O ol 5,8 S il a3 OlgeST &b
NS 6,83 53 1L ialeam 3l (sl (685 5 o3 OIS
Y OhSan 5 L) Llaslgo 5le Sl 53 Ll 5 e
OLEer 5 (6, sSOLS) Sl ol 5 and ¢ J o sla Sl ol
Sl 5 (K a8 o ST 5 Al S, S (Y
o 3) Sl b il 5 o1l slas SIS e Jlo - s 5L
OF O

Lol 58 6 e, mae sy g5l sl
by 18 ol 5Ll 5 500w se¥E (glodsl (glaodie — (5,53
35 ol (VY O au®) s by e ks 5 ) SO gle b,
= S 5 L OT Dbl 5 Gliy S35 (15 S Sl Jl-
el & jre ls slas ST Slos 18 Cab s alaT 5 Lallases
8 Oliioma b A5 Ll ol ol oSl 18 05 ol slas SIS
2 s s Oy WS O S oShe Bl e
Y S a1 ST 57 05 gl ol slas ST

Olgearly 0T 0I5 g0 45 ol (Mol ol ] (sl SIS Mol
Saislee Joli 5 55 G SV e s clas Shes
bl ol (6l el osol33k ezl b 5 48 ks
63 Shas 2 (T4 018 5 655 (6 ,05) 3580 08 5 Jlb
Gl sdaie 5l ST 3 5 e 155 5l Slodomy S Jols
s 8 oladdestl Wles S0l o K g3 (YA O Kas 5 4)
s SIS 53 o 31 IS 6 S oS Ul s 203 0150
LTy s gl l slas S8 ulul ol 5 dims o 0L 1y ol
Ol O Ran sy (o Bes Gm kil gr a5 o 550 3 Shes
S 53 2y 2 Shas & e (a3 G156 Sl a2 b el
sl s S sl s e ol 2l slas S 5 (ST
S (a3 5 LYY a5 ol ) iz oS o Sga b
o2l b s e Lol dan (o) ol (sl ST 55 e S LSS
el odold Cws

S Ol sea b bl ¢ ol 21 slas SIS suaze (glaail 3o Ol >
Gl bl 31 K b dlsblo 5 g o 4 S L5 55 ool (glaad 3o
oMbl 87 sl 631 0Ll a3 Jled 0K 4 5 Sl Sl 2l
0,3 o ld gl dled Ob = 53 0l Sl AU S e 4 Wil § e
38 G S5 SC J il 550 55 55 (5,8 s 5 (g5l
Tt (I b il T el Je Sl oy 5 sk b

3 3T olen) I Awgas ladny 5 035 515 (Silup sphs 3,00

FALA (V)Y . Ofagi 9 095 oo 10 s g wlidas ... (TDCS) 3o (Slaosmasr! P i (K N &5 o (i 1 .(16+£) AU (cpuamd B



https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/

dolilad
Olgzsl 9 57395 Jlrd0lgy 53 g3y
O 558 55 Jet dbl- slaad 30, (TDCS) jre (slanseas 2 (refie

Ll F5n il 5 23 S5eS bl

SRIR 09

(staleiT das Glag b alex 3l 5 (63 258 Coun i3l LSl tass
T e ol of 05 5L 0 g03T i 0503T 2 b Ol b
“0l5 S AT B0 iy s e OIS 0TS ST Jels
G VPN o s Olaly Led @ik aad 0¥ slae idu
ddda (6 8 4 a5 5 gy 5l eslimal L DT 31 EYs sy SV slw
038 5> Sl 2 Rl Dy ot 5 Sl Eag & el Ol e
055 S0 /bl 0s 8 L 0) ws S 15 JaS 5 LibesT
S ol VO B i dals: ol g a55,5 seSD (J 25
ol b S5y rasy 0 oS b a0 blo 0O LYY i
oug-ﬁug-,;;\u;ﬁgmbj:swumj'l@f‘;wfw.wl
el Asle 53 Olesen OS5 (S e Slagyls o e <Oleys
St b (S o a5 2lsth OIS (23 calia
Sy Sl s S Sl i /se-jrf Il wsle
el o oslizal s 5 15l 3l Wesls 6,575 8

I

Ly 0ol ol 2O 8g8 (Slp Jid bl> Q,.o}T 49000
o oo il Yoo b 3 IS0 Ol 5 &K S 05
(G5 S me 5 28 M3 Imio (L 5 d) (gladl s
(I oty 5 atlid) Jlb bl i ) itesy a5 ok
5315 OT Lidiazm 5l 5 Lilos S7 1, S VO 50 Ol 55 5 OS5 58
O 5 ST o) Sl o3 87 b lein 5 aa 5 W48 Lo
Gy Ob) Lol &6 5 i &7 S Dol b aliblo- 0 5057 .(VF4A
Gl e 03 55 Sles 05037 a5 o Ll 381 ) o
i) Gl By SosTol e paaze L) il
03 5 3 Shoe ¢ gmn g Slaloen o (653Tak 5 S Cod (655T5L
5 Sa (505Tal Sl je §gamma b1y (glbisyl s domis plie
Sl fgazmn b1y (655 0 (5o oliin 035 3 Slas 5 1o le bl
T SRTSTIE -3 T B IR e ST R
S 55 e 035w ) 5335 3 Shas 6 ad § germe s o0
O sa5T 03 5 bl OLSr 5 J8T1.4S o aseian |y Jlab dlabl>

1. Sudbrack-Oliveira & et al

2. Kuo & et al

3. Vergallito & et al

4. Costanzo

5. Working Memory Test Battery for Children (WMTB-C)

FAEA (PIY Olamsi 5 395 losdls 33 Sivs s 4olihiad .. (TDCS) 30 (Sldoouos ! pmaiions (o 4I5S 5116 +£) 4D (el

¥ osled Y 0y98.06+¢ 3L

OFF O 5 k) 3,5 )56l b blas O b Sl )
LTS o a0 gy 5 bl o 5 sl S Lo tDSC fas 518755l
s F5 IR Jibe sl O gl Ms 08 LT el
s Sl g T S T J 3 635300 s
Slllas (VoYY JOLKea 5 sl —eST k) 548 s e
231yl 5l 6l B 5 Slodksl B e (63 55T (g 5e (50 1 50
Sl ke Sl — iy R ekl Jles dil- | Ll
- Sy it (oIS Jleb Al (ST &S ) e 4 4l ST a1
OLSr 5 oYse) uS o Jlb 1) Sy Sli g dikale ol
5 ol Gy 2 rog S a ags el ps Ll ol (FAY
F3FA o5 Jola V=¥ Ml e Gb 5,8 0 15
Sl ly oy opl (Sdu gl Caliee sla tays 355 o DLPFC
b ia s e (V¥ OLISs 5 adas) Wlosls Olis ababl> 3 5
S oz y OT 5l (Sl s 5 0 rlqu'lHLwOYLf)j S9) »
35 4 e b5 0 DLPFC 4ol s o 25 (6 oS o5
US55 b ez 53 0n 5 b 313153 oa (IS Aadl 5 Shes
FOLSn 5 gl s YY) FO1Sn 5 5 VA7 (Olwgs 5 pld
S 0855 655 p ejm ol (SH Gl pasy Lo a (VoYY
has o) oS sl 5 0T s o plonil ISl (slls 5 s3le
;l;ou(v~\‘\)Ql)m,*,;m;uu,k@uJtuot,;;geg;ﬁ
33 Okl i5saT Lol ,en IDCS JUis 4 s SV sb 500 o7
W (b &S 53505TY8 655 5 Sl sl a M Ol 55 5 OS5
3l (S S S o5 i Yo Ol 50T b ol jen il
25 4 Ol 25 98T IV 53 (S SIS, i 315 0L i 87

.>};@ﬁmg|}s-u,u4{mo\§>;ﬁ¢.u@\1y
Slaadlge 550 S gy 4 by e latags 035k F a5 3 s L
S 5 ile ey (Sl sT o 1 (gom Sl b e Jlab dadl
SN eslial o7 (Shag ¢ HHLd (ARONF (gar B Gl gy 4 5 )5
@Asol,;rfo&;;@‘fll;éuw)ja;.i}),bgTDCS T3
ORI Coeal 4 b Ll S gdome Bl ol plnll il
S 6l Sdeols S bl > Shas 205l 5 ol 21 glas S,
(83 01 O3S il s i s S A5 kS A
Ll 5 o kS Il 1) LOT (6,8 bl Ll g & o) Sl eslizul
i3 S gy p Bl g (6l ol 3 o 10 6sb el (61
wadze ; (TDCS) jro (larmen!p puitvs S S S o5
by Sl il 5 (203 15 oS DI 05 S 55 Jlab dadl-

SO o5 gy il 5o BB 5 4 b e S a4



https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/

Y ooslod .Y 095 .18€ 3L

ot O il gy 8K D0 Gt ma SRS 65 S
i gn 1y (oo 55 (G250 5T e 9,8 1385 55 D550
“ ot A Gl iy it 5T (S S s oS 5
g b I 5187 (SO S s 6 o5 5 1 5 S Gl
S b 335037 8 8 &) g (8l 5,80 Sy s 25 il
4 e ol YO 531l 4 slons SN ol o ¥ Do 0 G
5358 G clin Il ()15 sl 35 o0 425 V0 e
O 48 el S30LLE s s S5 T L s g S daza
3 e g HOE LS ES 5 2o el o g3 ki b S S
oo ¥ 5 AT e gl dudo 3l 55 5a 3T AIST.(Y+ 0 0, Kan ' F 5)
! Qb Al 3l s 0 ga3T g dlom o 53 c0leys plesl 1 oy
ol 5 S0 31 e 5 a3 Lnesls Llowd 5 4523 51

ek aslizal il ol ST ot 1 (olimal a5 5 5l

sl

03,8 5353 Jlb bl & i slias O3l il 5 S0ke (1) Sl )3

el 0l 151 O 903 o 5 05051 L g 53 J 287 5 islesT

aoldad

Ulaz e 9 & 3e5 (Slord0les 30 gk
JS el oa Lk sl s S SNE A G /RS dls s 1
B /YA aals 53 1y 03T 03 5 5 AY Sle3THb Jigy ety 0sesT
3 Sty Jlsbae 1/ o 53 OT (glsy (romes 63,5 aralun +/AY
L obb ol Simsh ol o 331 Cewdas VA QT‘_K&\”
(o 3l o3l L OT gl 5 VA $Ls ST SWIT g 5 Sl eslicud
sl 04031 ulite 03 5 dwr gLl omad ST Caws 4 /A 5553
o Ll il 5 ol ()M dmbo (S 0 6 e (om0
el Cwsas IV 5 /NN /58 LS
o g gn3T Oylole (gl gor 5 (Slawdm 53 ings Al e sl 5o
S Sbals ) A8 al g WOT Ity el oy 25 e
Wl b5l 6l S eSS i % 53 O 3 S8 ol 1,
s sl Oga3T asgeme 3l Ltagh s OEASES 5 Jlb
Slp Jib il 0305T wogazmae S gy s OB ASES 8
S aale3T o3 8 (ol oolizl O 5aST i Ol OS5 S
4 (TDCS) (S SY1 udtens 0L - 5l olital b oo (glaazmar! p
o 6 S gty dlst ke s L | ol S s S O e

S5 Js s slgty liclasl ple jawsis bu g cin 5

(09037 i 9 03037 iy W 50) inlo3T 095 10 OT S Ad G0 9 Jbd Al 351kt Bl il § pSilko N S0

T S abl> slraals
3,1l ol il oSl 5 1l ol ol oSl J i
\/FO av/¥ A/ ov/TE 03T iy
= SF S
\/FA 84/VA \/#e Y/Y 8ol o Fr s
/A oY/V VA ov/ee Osn5T
— 2lad (&5l Axio
V¥ oF/FF VA B68/VA 8ol o
Aoy VY/VA \/YY VYYD Osn3T
L 19 4al>
Yats VEVY Ve VA/AY Bl s e

madl 3oy ite ol il 515 (e iz il yls S o (65T
AT sla 2 3t 53 IS 5 aalesTos S s b sl sl
L el (S35 k) 28 5 5 Sdis 1G5 gl (D

el ol T (V) ol Jpuler 53 0T o5 oS
s;uom(*)_b,x?ﬁwsu_)\,;&x,;a@,%duwﬁ@u
(S5 o S e Sl e S (S 3 il SRS 5 G2liT 65 S
Al (golsbae ogls i > 5 glad Gyl e
Jow 05051 5 ls pl & 03 (g e 4 (P<0/eY)
odal (¥) Jgtem s OT S b aslinal (g etz il )l S

1. Fregni

S ) Jits ke S5 55 o 5 05057 g ST oot ol
) Ipme iy pite 5 o Glaazl b ot (S S
bl a3 5l (el Cl} Al glab (G, dmio (5
(G3o3T o gl S B S ealind (5 e i (bl oS
B3037 3 5 4 bty (Kan 5 laosls 03y Jlaji (g 12
S 0T gl & s oslital o 05037 5 ity pand =35 g0l S
Son 25 P>1/00) 3 il (Kon 5 lnasls 03 Jle s
Ll oy Jolad 513 0Ll 5 A gy 35 O S5 o oo
3 besls gm (=00 5 PUAF) s s ae Os05T i

05T Slaud ol S o il 05 55 b (Kes

FAEA (V)Y Olamsi 5 395 o sy 33 Sivs 4olidia .. (TDCS) 5o (Sldoouos ! pmaiions (K 4N G 05 sk 3116 +£) 4D (el



https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/

4olibas Foled .Y 0395 06 ¢ 3L

Olg=gi 9 5395 (Jloyd0l9y s g s
JWd Wbl Ol g0 (puSlo g (S ke N il 99957 Julodd AT @l Y J9ue

b Gol3T d>yd 409 (63131 450

ey £ 0 ¥ VY @ S
e /7 Yy ¥ A Ry Gty
o £ v ¥ £/44 Sl S
e £/ Yv ¥ ¥/e4 593 4hsy (0t 35 53

SIld O7dgs” Jld dibl>  (TDCS) jho (Slaocmos b s S i 5 o 0 1 (S eiio Wiz il 98 Julowi gulis I Jooo

S Sl
Glogome  Gofobwe aw  Fowws  Olgdome (uSle G3T4r50  Olhgdom Egome  dlwlg (S i
/5¥ ey /¥4 \{lay \ \{lay S5 o S s
/9Y AR AR Y¥/FO \ YF/FO wlad )5 dmi 095

Vi) (VAR a/#\ YY/N7 \ YY/VF S C" Al
Sl 5 e Glemazl b dtee (SIS sl S lazmazr! 3 it S SIS i (1) 65lod S b 5L
sl Sl g Gl it oS58 50 (el 6 1S s OT sloadl 3o 5 Jlab bl Sl iy (6 olskmn 3T (TDCS) jan
s 23 o (60 b 3 ol 93 il 3l 55 5 LB wae (goukins ail> 5 (F=/re) olab g lss ammio (F=#/F8) 555 0 (o 2o
Lsls 0L V¥RV 0, 8an 5 eVl 5 ol 0 3131 cl 53 o 35 B sademe plaly (P<e/ee)) s F=4/21) oslag
g e Glazmarl b s (S S S o sl s a8 SIESS Ja Sl uis deo 3 /58 /P /9 LS S as S lesl Ol g oo
=B S oy Fi i gpdiOlbl 5 gl g s o iy Al 5 glab (5 dmio (S5 n (6 e (S e
By gead il gk el 03 g als e 1 e

S K Olgiea TDCS o o8 Olg o Bl ol s 3
Ghlie 4 (ind 5 edien O 60 67355 0 g onae oy o o o
AN o bl g p Bl hasny ! S s

3050 LS s bg e S G b a1 58 0l akite (6,58
3! IR 06358 Jib Al glaadse ; (TDCS) jio Glaammonr! b poitics

S sl Jbs & LS (5)l35k b gl (oo 5 511, L
S il o5 523 (Sl ool 5 Sltararr] s (S S
SUSE 55 o s AT 55 S G il s S o 1K,
3,8 oo S Sl sse b Bl 5 6,58 gl
45 ,TDCS b KK s o (VY Q0L 5 S5 )
Gy & o Olg e OLPFC) o b bt Sl i

S o oS ol Ol sl sy pdlw s 23 OlgpS bl
S e s I Al (glaadl oy e (Slazmar] 5 s (S S
3,05 (5 lsbnn 3B bty dil 5 gLdb (5 ols domio (55
5 @b o3 ko (S5 pr (8 e D e e s Sl
Sl Sk 31ty ST 03,8 0985 oy 3 (liiizls Al
soke slatagy mbs L leasl ol oy IS 05 8 0g0T
OLan 5 Caly ((1148) oL e 5 ¢Kiald (W¥4%) O Kan
i3 S (YY) O, s Wi oY VF) O San 5 ek ((1749)

sl oY 32 S 5 (b 6 2 488 5 e85 LTDCS & o5
055 00 jre Sadsbe 2L o oSS El Osmlp Vg pla b
SahESps 53 GBS sdalie ST e
O 123 85 o (Gl (e Sl e S50 (55

'@@})js}‘ﬁﬂ‘)b‘”ﬁ'%f@})‘,}g'):;eﬁ))&.}‘{‘g)u\i'r

il Glatdu 1) jhe Gltazmarlp s (S SU S -
Q‘)L{Aﬁ}éﬁ?.&l«ﬂ‘wvu};v\it‘M&uﬁj?J)ﬂEéL?

g 3,8as 55 1) TDCS isw 1 a3y 53 55 (1277)

Gl odlasle) aas e Jal Bl 1y asb 0T (eSS o5 5 55d
TDCS o ickaws )y a0 5 3,57 oy 2 03 bl Olslacs 53 (5 50

CSS By 53 6 oS5 SaeS g (10D 5 6 5l

Gl 5 ababl 3 93 Ll 5 o B3 55 el LS 3 ol _
........................... SIS e S e Ko Gladdlan 53 cuman (il ails Sl e gaSs
1. Brunoni & et al _ o
2. Marshall, Matthias, Hartwig & Siebner sls Ol ol ol (6,8 5k DL 0875 S, TDCS 2w I

2 S philenl Sl Sl ol pwae g bl Ol i 55 el

FAEA (V)Y Olamsi 5 395 o sy 33 Sivs s 4olidiad .. (TDCS) 30 (Sldoouos ! puaiions (o 4N G 05 sk 3116 +£) 4D (el



https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/

Y oslods .Y 098 NE-E Ol

oSS 51 e otins ol il anlllas 51 8™ s 53T OB sS4
)QJ':SJ.._:‘L»)'T e}JfA{e.LZ PR ui)}AT Slad 6‘}:%5 R

38 IS s 8 e

b >
Jb;..:k:—k_;ﬂpx&«)gﬂp:@@.ajlybﬁjkrl?dls\x

ol ol g:,éli)é

e oo
.D)‘u\} eL.a U")w 4.“.5.& Qf-’-‘ cau\.'.m.i)] )L@Jﬁ‘ J;La

&o
Gl il b 0YAY) woe el taabl (el
0555 ol ol gl S5 5 (slazrl G jlge r adas s
B0l e i a3 G50S4 e Gl
NANYO (PA Ltz
[Doi:10.22054/jpe.2019.36937.1883]
obdd —6yls Al ge ) (OVAF) Lalad (gl 5 Lo (s LLGT
5 S oL SN b Ol 4T 25l 55 ok ol ST 5 Jlab il
WY o2 e ol Ol dolili (18 31 O paT 5 L o i
A4
https://jcp.khu.ac.ir/browse.php?a_code=A-10-3-
1&slc_lang=fa&sid=1
sl (gladl g0 Aulin 5 gy (IFAY) o o ((Slas 5 L3l ¢ G LLET
(ol (S0l s olidOlss 53N 5 i o) OIS 35S7 53 Jlb
[Doi:10.22054/jpe.2019.36937.1883] DO-YF (FO
Ol o5 56 L OWAF) gl (s ples o 5 3413 (Olin g § i coil
23 UIF oSO (S slge i) 5 (S - SO
R SO (DA SR g of /AP RVR SRR
[D0i:10.22059/jmIm.2015.57105]
Wby 5B L(WAY) Lo ety £, o (Ltian yf taabols o6 jinn
Gl sl s Jw Al Ll —eee S0l
(LN pole dle 5 5L UL O peT a0l
IPY-YFD ((AA)Y
https://psychologicalscience.ir/article-1-820-fa.html
ok ST o bitiam 1 ¢ Jaadle (g 3 bem ok GUSST L
Erm 2 e S DBl sl i 31 LOWA) 3L ol
il gy B35l ge3 Ul5eST OliseT s b Al
AD=A8 (VY v (el o) el 57
[Doi:10.32598/rj.20.1.28]

1. Villamar & et al
2. Barbey & et al

4oldad

Olgr g 9 57395 Jlord0il9s 35 93
PSS s b R RE p IE Bl
e 25 oS 355 s 3l RIB C e Gl
TDCS (! ol 6555 alins o 5 51 5 Shes 3 50 o 30 Col
(b = o L5 OT o735 o (S 5 3 5t ST oo 54T
—oen S sk 5 Al bl S Wbl b a3 e ol gl
Ol oot Y NY COLSGn 5 bl s) das oo Bl 31 1) Genly
S gk e G SB35 Dk o g il 5 e (S S
0594 O 93 Sl i 5o 5 Lis 31 (6)58 SS9 5 il o
spe Jolse s (VW 0L 5 (b sss HY) c
O &S s W5 B3 2 B Bl il g 53 ) (8 b 5
Sl G Sl e 55 A S 5 b S e
(ol ol s lge Sodeol S Al 55 5 5gs o g0 &S LS
4 e (AT 0L )l bl S 05 et 5 ¢ ol ! (slas Shas
355 0813 s Jo 5 O 5 0l
oz s sy g (glyls la Zagn Hle diles Zags ol
0352 5l 3 4 6 503 0 03 0l 5 (6,8 4500 037 B35
a3 el S5 s gome LIsar (6,8 Ao o 5 55 05 5leT Aol
5 oS JES 53 Cungdos e fla gase3T (6,5 pie
Soyokab 8 5 glay S s TDCS oews 51 075 8" Ul sl
Sy sk ol S s S5 510758
5O Sl g (ST Dllllae 5 558 g0 olgiiey peled )
SN e 3,8 plonil 55 s S5 Ao o @b sk
calslbe Al 53 plly g 3k 5 el T Silalllas s 487 5453
O87s5S" sly sk 5 o s Sl o g p ol (s ld (eSS
SIFS AT Skl s i 250 b pdy Lo (523 015 oS
et ol s el war 5 L lg 0 05 Ly e
Olea el p piies (S S &K o Jloys dislle 343
5 s S O o Sloys STom 55 Gleys S 565 S
(8 en le clod bl pelans (U851 (511 23 015 057 Syl loke
S romen 5 i)y Bl 5 ol 3 dmio oS e
b oslimal s Lsl g o ld slady) b
SV Slase
OBy SN Jao! i 59
5 @il 5 SBT Cols, cuS wsle NS (glas bl
S 5 Gl ol Culey aags opl 5o Sledbl 05 g als s
(s Sl 5308 a5 sl SV 5 oled oSS 5 USTE

FASA (V)Y Olggi 5 385 o sdN8) 3O Libg 3 40lidedd ... TDCS) si0 Sla0omesr ) maiions (oK AN G 285 50 1 .(1£+8) 4LS ( puelB



https://doi.org/10.22054/jpe.2019.36937.1883
https://jcp.khu.ac.ir/browse.php?a_code=A-10-3-1&slc_lang=fa&sid=1
https://jcp.khu.ac.ir/browse.php?a_code=A-10-3-1&slc_lang=fa&sid=1
https://jcp.khu.ac.ir/browse.php?a_code=A-10-3-1&slc_lang=fa&sid=1
https://doi.org/10.22054/jpe.2019.36937.1883
https://doi.org/10.22059/jmlm.2015.57105
https://psychologicalscience.ir/article-1-820-fa.html
https://psychologicalscience.ir/article-1-820-fa.html
http://dx.doi.org/10.32598/rj.20.1.28
http://dx.doi.org/10.32598/rj.20.1.28
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/

aollad

Olgr g 957395 Jbyd0lgy 53 sae
(S pale Olelllan dles . g pritn illas — (53 bl 4 Ve
AA-Y 2V

https://umj.umsu.ac.ir/browse.php?a_id=4803&sid=1&slc
_lang=fa
A:.Aja u\é} ‘_;-»\3‘5:19 £3 gasmadew g&uﬂ_lé f4s gumo Lo:}»jT 941>|) o9

“Oly b gy ole doliale g3, b Jiu ) a5 el 4w
[D0i:0.32598/SJIRM.10.4.4] POV (PN + ¢ a5

References:

Adair, D., Truong, D., Esmaeilpour, Z., Gebodh, N., Borges, H.,
Ho, L., ... & Bikson, M. (2020). Electrical stimulation of
cranial nerves in cognition and disease. Brain
stimulation, 13(3), 717-750. [Doi:10.1016/j.brs.2020.02.019]

Al-Saad, M. S. H., Al-Jabri, B., & Almarzouki, A. F. (2021).
A review of working memory training in the management
of attention deficit hyperactivity disorder. Frontiers in
behavioral neuroscience, 15, 686873. [Doi:
10.3389/fnbeh.2021.686873]

Angelopoulou, E., & Drigas, A. (2021). Working memory,
attention and their relationship: A theoretical
overview. Research, Society and Development, 10(5),
€46410515288-46410515288. [Doi:10.33448/rsd-
v10i5.15288]

Armstrong, N. M., An, Y., Shin, J. J., Williams, O. A., Doshi,
J., Erus, G,, ... & Resnick, S. M. (2020). Associations
between cognitive and brain volume changes in
cognitively normal older adults. Neuroimage, 223,
117289. [Doi: 10.1016/j.neuroimage.2020.117289]

Baddeley, A. D., Hitch, G. J., & Allen, R. J. (2019). From
short-term store to multicomponent working memory:
The role of the modal model. Memory & cognition, 47,
575-588. [Doi: 10.3758/s13421-018-0878-5]

Brunoni, A, R, Nitsche, M, A, Blognini, N, Bikson, M,
Wagner, T, Merabet, L, et al. (2012).Clinical research
with transcranial direct current stimulation (tDCS):
Challenges and future directions. Brain Stimulation. 5(3),
175 -195. [Doi: 10.1016/j.brs.2011.03.002]

Cianconi, P., Betro, S., & Janiri, L. (2020). The impact of
climate change on mental health: a systematic descriptive
review. Frontiers in psychiatry, 11,
74. [Doi:10.3389/fpsyt.2020.00074]

Costanzo, F., Rossi, S., Varuzza, C., Varvara, P., Vicari, S., &
Menghini, D. (2019). Long-lasting improvement
following tDCS treatment combined with a training for
reading in  children and  adolescents  with
dyslexia. Neuropsychologia, 130, 38-43. [D0i:10.1016/]

Deschamps, 1., Courson, M., Dick, A. S., & Tremblay, P.
(2020). The phonological loop: is  speech
special?. Experimental Brain Research, 238, 2307-2321.
[Doi: 10.1007/s00221-020-05886-9]

Filmer, H. L., Dux, P. E., & Mattingley, J. B. (2014). Applications
of transcranial direct current stimulation for understanding
brain function. Trends in neurosciences, 37(12), 742-753.
[Doi:10.1016/j.tins.2014.08.003]

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, 23-30. [Doi: 10.1007/s00221-005-2334-6]

¥ osled Y 0y98.06+¢ 3L

S-S QL 20 DI P PRI PP W DA P c =Y
Wil , ADCS) jro laszmarl b pits (S S S o5
Ol 685k 1L L Ol T sl Dl mlaw s (s,
N O-NA DY ¢ Ltz 9153 58 dolilos
https://joec.ir/article-1-768-fa.html
SN S o 5L (FA8) L sukema Ol ss ol ¢ Sles
D550 0l s (ST 0bej 5 (6,8 Al jae (glaemmen| 3
FYFF (W (bl ) e dolilocs
https://clpsy.journals.pnu.ac.ir/article_4357.html
AN o5 31OV o (534T55 8 £ 0 cSobinn
Jde e 8 lacdled o) 2 poitee Ol Glaezmaxl
MOV ¢ (K olign &y s o T=03) 5 (G lloms
[Do0i:10.22041/ijbme.2019.106436.1469] YAF-YYF
it JLLOVFY) | dodas o135 sedlo g sloew ) g i ¢ o ¢ Slaba
LS 5 3 pan s Glaermanr] 3 poitn (S S &S o
Al ale 4aldas 3 go 018 5 31 B 53 (6,8 s
[Do0i:10.61186/etiadpajohi.18.71.31]  ¥\-of :(VI)IA
BT Ll (03130005 5 g o330l b4 Sials
S Wbl e el b s (S SIS
XN (s eledOgy Slelles
https://www.sid.ir/fileserver/jf/12001513961004.pdf
it A1 (F4) o (o313 furasl taabl ¢ sinm b gme (S5l
4 Sese 3131 b dadl , (ADCS) o s (S SN S 25
YAFV O+ STl Sty sl oLl dloun . ld 55 il
http://jams.arakmu.ac.ir/article-1-5110-fa.html
sy OFAF) s b Slins 5 5 gaie (b ¢ (555 (505
T T T S R WO PR = A LA - PR R F
(b nlitOlyy Olllhe doldas (g o — il gy Oljley

https://jcps.atu.ac.ir/article_59.html A« \-VYa (PN $

(U gle 6 pamatn ¢ GLBLD angans 03505T Gy gales
Sl e b 55k (S S S, 3 OFAN)
wlis . aba gl Slas 53 0T 28 5 653,01l —2s
[Do0i:10.29252/shefa.8.1.129] V=M DA il
Aslde g gy (WVAY) Lo, ety 3053 (ool §6 g0 (oY g0
3 ool (F3 el I s Ve Oyl 53 ol ! (sl S,
(NS e o ale (sloo jl5 doliluas o 51 31 (6 o ol s
A=

https://icssjournal.ir/browse.php?a_id=251&sid=1&slc_lang=fa
L QL L DRt PPN M e - P N WER T P

I3l a5 5 (IDCS) jho (glanzes! p s (S SN S o5

FAEA AP Olagi 9 095 o008y 1O isg 3 dolides ... (TDCS) 3o Slncmacr! B puliews o 5N 5 20 i 5118+ ) 4 (ol



https://joec.ir/article-1-768-fa.html
https://clpsy.journals.pnu.ac.ir/article_4357.html
https://doi.org/10.22041/ijbme.2019.106436.1469
http://dx.doi.org/10.61186/etiadpajohi.18.71.31
https://www.sid.ir/fileserver/jf/12001513961004.pdf
http://jams.arakmu.ac.ir/article-1-5110-fa.html
http://jams.arakmu.ac.ir/article-1-5110-fa.html
https://jcps.atu.ac.ir/article_59.html
http://dx.doi.org/10.29252/shefa.8.1.129
https://icssjournal.ir/browse.php?a_id=251&sid=1&slc_lang=fa
https://umj.umsu.ac.ir/browse.php?a_id=4803&sid=1&slc_lang=fa
https://umj.umsu.ac.ir/browse.php?a_id=4803&sid=1&slc_lang=fa
https://doi.org/10.32598/SJRM.10.4.4
https://doi.org/10.1016/j.brs.2020.02.019
https://doi.org/10.33448/rsd-v10i5.15288
https://doi.org/10.33448/rsd-v10i5.15288
https://doi.org/10.3389%2Ffpsyt.2020.00074
https://doi.org/10.1016/j.neuropsychologia.2018.03.016
https://doi.org/10.1016/j.tins.2014.08.003
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/

‘ Autumn 2025. Vol 2. Issue 3

Gandhi, T., & Lee, C. C. (2021). Neural mechanisms
underlying repetitive behaviors in rodent models of autism
spectrum disorders. Frontiers in cellular
neuroscience, 14, 592710. [Doi:
10.3389/fncel.2020.592710]

Jog, M. A., Anderson, C., Kubicki, A., Boucher, M., Leaver,
A., Hellemann, G., ... & Narr, K. (2023). Transcranial
direct current stimulation (tDCS) in depression induces
structural  plasticity. Scientific  reports, 13(1), 2841.
[D0i:10.1038/s41598-023-29792-6]

Kassali, R., Futo, J., Demetrovics, Z., & Takacs, Z. K. (2019).
A meta-analysis of the experimental evidence on the near-
and far-transfer effects among children’s executive
function skills. Psychological Bulletin, 145(2), 165. [Doi:
10.1037/bul0000180]

Kuo, H. I, Qi, F. X., Paulus, W., Kuo, M. F., & Nitsche, M.
A. (2021). Noradrenergic enhancement of motor learning,
attention, and working memory in humans. International
Journal of Neuropsychopharmacology, 24(6), 490-498.
[Doi: 10.1093/ijnp/pyab006]

Liu, J., Liao, X., Xia, M., & He, Y. (2018). Chronnectome
fingerprinting: Identifying individuals and predicting
higher cognitive functions using dynamic brain
connectivity patterns. Human brain mapping, 39(2), 902-
915. [Doi: 10.1093/ijnp/pyab006]

Marshall, L., Matthias, M., Hartwig, R., & Siebner. J.B.
(2005). Bifrontal transcranial direct current stimulation
slows reaction time in a working memory task. BMC
Neuroscience, 6, 23. [Doi:10.1186/1471-2202-6-23]

Patel, D. R., Cabral, M. D., Ho, A., & Merrick, J. (2020). A
clinical primer on intellectual disability. Translational
pediatrics, 9(Suppl 1), S23. [D0i:10.21037/tp.2020.02.02]

Polanczyk GV, Willcutt EG, Salum GA, Kieling C, Rohde
LA. (2014). ADHD prevalence estimates across three
decades: an updated systematic review and meta-
regression analysis. International journal of epidemiology,
43(2), 434-442. [Doi: 10.1093/ije/dyt261]

Journal of
Research in child and adolescent psychotherapy

Salmani, A., Basharpoor, S. & Salehinejad, M. A. The
Effectiveness of Transcranial Direct Electrical
Stimulation (tDCS) on Craving and Decision-Making
Styles in Substance Users. Research on Addiction, 18(71):
31-54. [Doi:10.61186/etiadpajohi.18.71.31]

Schalock, R. L., Luckasson, R., & Tassé, M. J. (2019). The
contemporary view of intellectual and developmental
disabilities: Implications for psychologists. Psicothema.
[Doi: 10.7334/psicothema2019.119]

Thornicroft, G., Deb, T., & Henderson, C. (2016). Community
mental health care worldwide: current status and further
developments. World Psychiatry, 15(3), 276-286.
[D0i:10.1002/wps.20349]

Vergallito, A., Varoli, E., Pisoni, A., Mattavelli, G., Del
Mauro, L., Feroldi, S., ... & Lauro, L. J. R. (2023). State-
dependent effectiveness of cathodal transcranial direct
current stimulation on cortical excitability. Neurolmage,
120242. [D0i:10.1016/j.neuroimage.2023.120242]

Villamar, M. F., Portilla, A. S., Fregni, F., & Zafonte, R. (2012).
Noninvasive brain stimulation to modulate neuroplasticity
in traumatic brain injury. Neuromodulation: Technology at
the Neural Interface, 15(4), 326-338. [Doi:10.1111/j.1525-
1403.2012.00474.X]

Walia, P., Kumar, K. N., & Dutta, A. (2021). Neuroimaging
guided transcranial electrical stimulation in enhancing
surgical skill acquisition. Comment on Hung et al. The
efficacy of transcranial direct current stimulation in
enhancing surgical skill acquisition: a preliminary meta-
analysis of randomized controlled trials. Brain Sci. 2021,
11,  707.Brain  Sciences, 11(8), 1078. [Doi:
10.3390/brainsci11081078]

Wu, C. S,, Shang, C. Y., Lin, H. Y., & Gau, S. S. F. (2021).
Differential treatment effects of methylphenidate and
atomoxetine on executive functions in children with
attention-deficit/hyperactivity disorder. Journal of Child
and Adolescent Psychopharmacology, 31(3), 187-196.
[D0i:10.1089/cap.2020.0146]

Ghalichin, F. (2025). The Effectiveness of Transcranial Direct Electrical... Journal of Research in child and adolescent psychotherapy, 2(3): 39-48.


https://doi.org/10.1038/s41598-023-29792-6
https://doi.org/10.1186%2F1471-2202-6-23
https://doi.org/10.21037%2Ftp.2020.02.02
http://dx.doi.org/10.61186/etiadpajohi.18.71.31
https://doi.org/10.1002%2Fwps.20349
https://doi.org/10.1016/j.neuroimage.2023.120242
https://doi.org/10.1111/j.1525-1403.2012.00474.x
https://doi.org/10.1111/j.1525-1403.2012.00474.x
https://doi.org/10.1089/cap.2020.0146
https://rcap.uma.ac.ir/
https://rcap.uma.ac.ir/

