Impact of Transcranial Direct Current Stimulation (tDCS) on The Visual
Sustained Attention of ADHD Student-Athletes

Fereshteh Amouzadeh!®’ , Hadi Moradi?'®', Hassan Gharayagh zandi®®,
Reza Rostami*®’, Ali Moghadamzadeh®

1. Department of Motor Behavior and Sports Psychology, Faculty of Sport Sciences and Health, University of Tehran, Tehran, Iran.
E-mail: famouzadeh@ut.ac.ir

2. Department of Machine Intelligence and Robotics, Faculty of Electrical and Computer Engineering, University of Tehran, Tehran,
Iran. E-mail: moradih@ut.ac.ir

3. Corresponding Author, Department of Motor Behavior and Sports Psychology, Faculty of Sport Sciences and Health, University
of Tehran, Tehran, Iran. E-mail: ghzandi@ut.ac.ir

4. Department of Psychology, Faculty of Psychology and Educational Sciences, University of Tehran, Tehran, Iran. E-mail:
rrostami@ut.ac.ir

5. Department of Curriculum Development & Instruction Methods, Faculty of Psychology and Educational Sciences, University of
Tehran, Tehran, Iran. E-mail: amoghadamzadeh@ut.ac.ir

Article Info ABSTRACT

Introduction: Attention deficit hyperactivity disorder (ADHD) is common in the
general and sports population. The prime objective of the current study was to
Research Article compare the impact of transcranial Direct Current Stimulation (tDCS) on the visual
sustained attention of ADHD student-athletes.

Methods: In this study, among the 79 children diagnosed with ADHD, 45 students
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Extended Abstract

Introduction

Attention deficit/hyperactivity disorder (ADHD) can have many effects
on athletes and sports participation (Han et al., 2019). Most studies
showed defects in visual sustained attention in people with this disorder
(Wolraich et al., 2019). Visual sustained attention is the ability to focus
on an activity or visual stimulus for a long time (Sierawska et al., 2019),
which has an important role in every day, sports, and, non-sports
activities (Thomson et al., 2020). The researchers investigated new
treatment options and tools such as transcranial direct current
stimulation (tDCS) (Canadyet al., 2020). The tDCS is a non-invasive
and painless brain stimulation therapy that uses direct electrical currents
to stimulate specific areas of the brain (Dubreuil et al., 2020).
Therefore, considering the effect of visual sustained attention on
improving athletic performance and considering the existing necessities
due to the contradictions of previous studies, the researchers in this
study intend to examine the effect of tDCS on the visual sustained
attention of ADHD student-athletes.

Methods

The method of the current study was quasi-experimental with a pre-test,
post-test, follow-up design. In this study, 45 students with ADHD were
randomly selected and divided into three 15-person Sham, control, and
experimental groups. All subjects in the Sham and experimental groups

received ten sessions of two different types of anodal and sham
stimulations over the F3 area with cathode excitation over the
supraorbital (SO) area with 1 mA current for 15 minutes and after ten
sessions, each group was re-examined. After 40 days, a follow-up test
was performed according to the post-test using the Continuous
Performance Test. Repeated Measures Analysis of Variance and Paired
Sample t-test was used to test statistical hypotheses (p<0.05).

Results

Table 1 presents statistical indicators related to research variables in
different groups. The analysis of the variance test with repeated
measurement showed that in the within-subject effects section, the main
effect of the measurement steps (Fresponse presentation error = 0.0001, Pomission
error = 0.0001, n2=0.26) and the interaction of measurement time the
comparison with a group (Fresponse presentation error =0.0001, Pomission error
=0.0001, n2=0.64) is significant in two components of continuous
attention. In the following, the paired t-test was used as a follow-up test
to compare visual sustained attention between the stages of the study.
The findings of the paired t-test showed that the score of the component
related to visual sustained attention (error of omission) in the post-test
compared to the pre-test (P error of omission =0.001) and also in the follow-
up compared to the pre-test (Peror of omission=0.002) was decreased
significantly in the experimental group. In addition, as a result of tDCS
intervention, no significant difference was observed in the component
related to visual sustained attention (omission error) of hyperactive
athlete-students from post-test to follow-up (Pomission error =0.323).

Table 1. Statistical indicators of visual sustained attention in different groups

Variable group steps Mean different  Standard deviation t P
visual sustained ~ Experimental Pretest-Posttest 0.40 0.84 3.546 0.001
attention Pretest-Follow-up 0.40 0.839 3.376 0.002
Posttest -Follow-up -0.02 0.149 -1.00 0.323
Control Pretest-Posttest 0.20 0.774 1.00 0.334
Pretest-Follow-up 0.26 0.798 1.29 0.217
Posttest -Follow-up 0.066 0.258 1.00 0.340
Sham Pretest-Posttest -0.66 0.258 -1.00 0.334
Pretest-Follow-up -0.66 0.257 -1.00 0.334
Posttest -Follow-up -0.65 0.256 -1.00 0.333

Conclusion

The results of the current study showed that tDCS has a significant
effect on the visual sustained attention of ADHD student-athletes. The
findings of this research were inconsistent with the results of
Valenzuela et al. (2019), Lambez et al. (2020), and Molavi et al.
(2020) that showed transcranial stimulation does not affect sports
performance and visual sustained attention of hyperactive adults and
children due to the effect of learning on attention score, response
timing score, reaction time and distraction factors in the environment.
Also, the findings of this research were inconsistent with the results of
Kadish (2018) study in which tDCS does not affect all executive
functions as a result of the dependence of the effect of brain
stimulation on the arrangement of the electrodes and the intensity of
the inconsistent current. The reason can be seen in the difference
between the protocols. Thus, the results of the current study showed
that tDCS over the F3 and SO area can improve visual sustained
attention of ADHD student-athletes.

Ethical Considerations

Compliance with ethical guidelines: The present study was extracted from
the doctoral dissertation approved by the research committee of the
University of Tehran and with IR.UT.SPORT.REC.1399.004 ethical
code is approved by the ethics committee of the Physical Education
and Sports Science Research Institute. This study was conducted
following voluntary participation of ADHD student-athletes, after
initial interviews with participants and their parents and filling out a
form of informed consent to participate in this study.

Funding: The present study is supported by Cognitive Science and
Technologies Council (CSTC).

Authors’ contribution: The first author was the main researcher of this
research and the second author was the supervisor. The third author was the
Corresponding Author and supervisor. The fourth and fifth authors were also
present as advisors.



Conflict of interest: The authors do not express any conflict of interest in this
study.

Acknowledgments: We appreciate all the participants and their parents in this
study and the Educational Psychological Counseling Center.



- 913907 19 (5 510 pglie 4> g3 33 oz 193 palliuwo (3L 32 K 435 (i !
I 59 4> giad/ Jlad
"ol pado sl T sotusy Loy ¢ U 35 Gl o ¢ T 631 p0 (53 (V03 jg0s 4ty

famouzadeh@ULAC.IT :asbll, . ol 0l ¢yl 105 ¢yl ya5 oKy ¢ (o ydiS g (o359 pole 0aSuisly « objyg (woliiily, 9 (5> JL) 09,5
moradin@UL.ac.ir :asbll, .yl iyl 505 ¢yl o5 oKl (SgusalS g 5y (it 03Sisly «Sily 5 (Soiuan yogn 09,5 .Y

Ghzandi@UL.AC.ir :asbbl; .ol ()85 @l il « (2 )diS 5 (239 pole 0aSEIS ¢ (03509 (puliily) 5 (5> )13 09,5 (Jghune Btansi ¥
Irostami@ut.ac.ir :aebL], .l oyl <)l as oKy ( oy pole g (owlid ylgy 0aSLisly ( wlidlg) 09,5 ¥

amoghadamzadeh@ut.ac.ir :aebll, .l pl (05 (a5 oty ¢ iy pole g (aolidly, 0aSuiils ¢ 5jgel 5 (owyd (slodaliy g b by, 09,5 O

oW Al OleYb!
o ol Giagh 3 Gun il @) (23555 5 (soges Camer > (ADHD) Jlb iy 5 g5 i M3 2a0aio ing dlis 1o go5

sl 83559 Jb st lisel il )l polie g (slharman 3 maits (2 S0 i 5]

IS5 4 5ael G131 YO olass g ] Jlb ey ST sl 185559 350l VA e Sl gl cul 3R N9
il g5 93 talojl 5 b 09,8 W 290l aled Nk o (ool g b (ST (68510 09,5 A 4y 5 S ol VLAY sl U
@ g pelke ) ol pas Y(SO) apl o w5 S0 b olyen (F3) anl o) p (Sl 5 (9o S0l S0 (gl jasen 8533k b
S 0903l 39y e 3 855 J1B (g pdy90 350 ysbods 09,5 ya s 153,8 Clyd duds 03 (b 488> VO e
odlitl &b 8 cyp sly (293 T 9ail 5l 9 €85 g0 (CPT) gy 3,Shae (g0l 1 o3litl b 5 cpgajl s b Billas

(P=-/00) i

VEe ANty gy U
Ve SN 1 Wil g U

&lou Jl.c.d &S ol UL.V.: “>9) t 09,@)‘] 9 )/Sw Lg).:fa)'L\Jl L ()"‘SL{)‘B JJ&U 09,@)‘-\ )'l sl b oJ.a]C,w)n\g @LJ Léwb“

039 il g (il Jlabtr ST (sl 5180505 S9al il (6510 polie drgi 290y (Shesmen |3 e b T
Cans] )
epolidie V lazmon 18 s (b 00 Jlasl [SSgp o cansl ol 51 (Sl osolcawsay (slaaidly . 1§ w5 doms ool polto dgr

)l dogs ad Jlad i ST 1> )85 oligel I ()5 pglie 4295 gm0 (2Ulg3 gy [ Jled s bS50

polie d>gi p (gldamon 1 maiuwe by S50 Sy 31 L(VF)) L e wdlj pade g (Lo (ot o (g5) BLIyE (dly ((g3lye i B w0dljges Slw!
AVIVY)VE g (A (Db 5 ) i 53559 225l St olisel 315 5l
DOI: http//doi.org/10.22059/JMLM.2021.325671.1586

UKA"‘“’?© C Syl g (59 fw}k— ouSiily ‘OI)Q; oKy :)JBU



mailto:famouzadeh@ut.ac.ir
mailto:moradih@ut.ac.ir
mailto:ghzandi@ut.ac.ir
mailto:rrostami@ut.ac.ir
mailto:amoghadamzadeh@ut.ac.ir
doi:%20http//doi.org/10.22059/JMLM.2021.325671.1586
https://orcid.org/0000-0002-3267-9551
https://orcid.org/0000-0003-4916-9408
https://orcid.org/0000-0003-4244-1763
https://orcid.org/0000-0001-9318-108X
https://orcid.org/0000-0002-3960-5037

AR eSS s 50T 210 (61440 gl dzgT i (sldamazlsd Gl s padiiian Sg i ity o)

EPRY-N

Glosisyloyd b g awsuis mhe YS! doets Wilgh o &S Conl mlis jlous 459 1415559 45 Glylasl 5 (55 puusdl ¢ yo yiawl
(¥eYe

Cund 3 Slas dlenjl 3,8 S5 50 ke puls & e &S Conl J90 was MBI o oy Gaii Jld o IS
20bsl yae g )3 0¥ (0a3S f3nd L g g (0139) sageSyn g 3lge Bpan lady i S (B9 5 (s
OSer JBoall (YA ohen g iy YN M0 500 5 (3L Jismo |y (0355 0, 8kes Wlgi oo rgial [ J1
3es g 4 e g Al b ye JISS55e (55N L glabaod 6y Smrenal § @y S Jold slayt))s 50 oS ol

ole3 5 o s iss O pelazs iy Jolge Jto e 5 (S el o o o OS] )
Ol )3 bl 4 395 0 Sl pliondyr 5 (93, Shee «(5)liSlo las,lual g (sjre Sl (as bl Wy
@YV e 3 gl g VN g padla ey o) SN ) Ken 3 ol Jodg 48,3 Las gy Sle

Sl SN el 5l (80 slajlid) g Slbmd wulals 5 (olowd (mas by bnl gMol & ST cpl a8 6l
5 ais M3 ol aMige 31,31 55 4l Jls aisslyy WMe ials g oS oo oo 30 4 Slalllas oyl 5l (o3l s
("‘Pl).‘s ,Y'\\c sdl)ls.o@ 9 wlﬁ ,Y'\V“:}Hw.: HEAR 40‘)'5«)@ 9 5] ;Y4 cd‘)KAJb 9 u[b ).)y.uL;o BB LS)‘J‘.’.') Ps].}.ﬂ 4>9)
(Y0 oS

B3 3980 el & cul (SYob lojis sl 5)ld Sy b el S (59 S 505 (U155 (5l polie dx gl
6N Srodle b e ST o) e 455 98 pldl clld cunl p)Y &5 Slojise sl 1) clld G )

2l L8 Gl S bais U1y 9 3)1> (85598 9 (58559 0059y SIS )3 core I (55103 polie a2y
Jolye 50 M) cpl & LM dles I ol,8) dan Sl cde @ 5)ls YD Hlul 5 5,6 cdld b (g)lud S pe (peud
O Sl (683l 5 S ama b agalse g )3 (6) 3o Lojls (559 5 gel 0p0ig) (S5 ezl (S5 il

Lund

. White, Harris, & Gibson

. Xaver, Michael, Erich, & Christian
. Prince, Mojtahedi, Synnott, & loannou,
. White

.’Young

. Scharfen & Memmert

. Jacoby & Lavidor

. Valenzuela

10, Han

1 Luo, Weibman, Halperin, & Li

12 Wolraich

13 Salo

14 Sjerawska

15 Steinmayr, Ziegler, & Tréuble

© 0 N oo g B~ W N P



IFe)ipgo 8)lais cptos)lgz 8,50 ¢ ()9 (25> 5250k 5 43, Yy

(VoY hlSan o gunall YN (e 5" Gl SV (e 5 Sl yg8 o9 055 0 sl Conl | as

5 g 01033y (S5 3 polie dr gt Loguasis 45 elyil Cunmtl  oniplosl Slllan o g (V4)R)gllo 5 (Y+¥+)ygmupels
g o3ljg0e) 1S oo AT Sloyd (slasbyy b v g B S )0« Bin dgdone Oyl il ols S lse alyen
NN dmgy g bS5 (ygmilgm (S VYR b g Lgd op g VN TL VeVl T gl VAR ¢l S
s FeYe (o) Kod 3Gl NN Y it )S 5 ol eomalS ¥V () Kan 5N el (5 sy eV Yl S
)Ker g gy FoVe hlKen ¥ 6y99 ¥V adeSUL NV () Ken 37 ogyS VoY gl g ¢ ygwpel (o>
Ol adlie (5587 5 (BLS 0l (5> polie dr gl ool 4 i b S0s Bkl (YA loj 5 gy V0N
sy )l SS9 ol pie Capte b Sa e i ooy & U 9 Jlbi st 5058 Logas 0k
b oM (48,3 s 3 b ldEe plplo (VYA GaslS VeV el Lo )8 VoY ls oYY o)) &7 LS
18 medine Gl S0 wle (g Slopd sloylil 5 bal S yn & dag > pal dlexjl i [ Jld i ]
S oy |y a3 [ b s ] 86 (6l 5 5 Mt bl 51 ooliol y 4S5 aizbls py dadees

gl 48 cul 50 et g elipd o S8 o) S (IDCS)dazmer 18 it (b S0
e o b loe b 08 o a8 331 4y yol 1l g A o 03lial jho Lol (clcannd S50 gl e Sy S
YA (JoloS odlpde g )8 (cpalb ( SlBT AYAA (JolyeS edljde g 0,8 (cpalb ( SBT )amd 340 1y g polie dvgs
M sST § Sl o 85 yguadd ¥V il g dgylo canyls FVe (o) Kan 31Kl VYo ¢ hwg g ol
5« SeroslS (S 390)n oY FeYe lSen STSL WS (o LKen 5 osle ¥V Tl gpsn ¥0NQ
gyl D99 Cawg VoV () Ked §PLLgu IV (o, IKan g (g I (L) Sen 5 (golge ¥V T Sidgul,
(V¥ eeplog 5 Sily ¥ VWilyg) o Sy ¢ 39318

Sun

. Thomson

. Anderson

. Balfe

. Beauchaine, Ben-David, & Bos

. Caye, Swanson, Coghill, & Rohde

. Carroccia

. Chierrito de Oliveira

. Colombo, lannello, & Christensen

. Cuffe

. Fullen, Jones, Emerson, & Adamou
. GroR

13, Panagiotidi

14-Vuori

15, Wong & Zaman

16. Brunkhorst-Kanaan

17, Canady

18- Kadish

19 Breitling

20- Charest, Marois, & Bastien

21 Dennison, Gao, Lim, Stagg, & Aquili
2. Dubreuil-Vall

23 Jung

24 |_ambez, Harwood-Gross, Golumbic, & Rassovsky
%5 Soyata

2. \Westwood Radua, Rubia

© o N o g s W NP

=
N O



Yy eSS s 50T 210 (61440 gl dzgT i (sldamazlsd Gl s padiiian Sg i ity o)

Sl gl o8 200y 0L (Vo) o) o yguesis (VoY +) o)l 5 25 (Y3 Y gl g (V27 Joridl,
gk 4 e &S dpd o0 Cude (igph (g Sl g LSl (gyge SlieSon s Gum e g clle i L
5 8129y 5 (2l ) (530 sl sk b lagygysh g (gmslie Yo b S ke 3500 aidyg0 (g 5 Slas
ObS5)y (oo yieS Ll 25800 yine 33 3)Sdes g il j2e (S0 I 298l 5 4l gl ) Yoy e
sl 0313 518 () 3590 1) d2 g5 il Jleb

oleyd slp bl 5l oslinal b 5 6)lul pie g calisee Sloyd slag by, 5l (56 1o )lse g iy Slillas b 4 g5 L
So9r 9 p3Y laasmen 15 S5 o0 Sloyy (slad )8 5590 50 iy Slidios 4 &S (G5l g 4 b/ Jld i )55 )9
S 5 k08 g el gy lgieds B9y ol (2D syt J 4 (slaazmen 13 S o6l ealistl L ol g o
Ay G559l (8559 2 Sles g (S5 dgute Car 3 (o b ol 1T ol v g5 bl b i o))185559 4
9 JRS (oS 9 O 4y 0y 9 95 (BIS (S w5 9 e 9 GLRingf (sl (BT Blml b s Bib 1 g 39
50l gy iR (pl IS Ban (I pls 5,5 el (1559 slas i yaelp )3 dn g sl Jleb i () 1855)5 leyd
9 Jlo V8 B IS5550 b oligel bl 5l polie g (slaoomen 1) paiitens (b2 o250

9 B by

QEWESCS i g 29 R TP

)8 g 5l B bdil g S8 09,5 b (628 9 ig0ilim —ogesliie €95 51 (iblejl 4 95 5l pols agls Lb)
590l IS YV o vy 5l a8 Wdgy dn g5 s [ b i Jo V5 B A 1805559 jaal il 485 VA Jold Limgs oyl dmels ol
GBSy oyslie 3550 & dmle Gk ) B ol Wad QB WARVFer Lo s ol el K58
oygbie 3 ye 2los 2L g oylte & cpdlly g plae 5T ioxie i Jlo)l g (SSholsy lacdae (g pgbisel
S5 V0 09,8 ¥ 13 g Ll halas S5 4 485 ¥ poes b slige ol ol 51 as plosl dyg ngbigel (S Ldly,
8 )18 Galajl g b o S

Ay Sy 5 o 8 b (Jlo VP B s 0dga5me cer g yalil b i JIST & Mol (oo ol 4 3959 (slojlixe
(!9l ¢ 2lil) (55> 5 (o slacadslee (inghy cnl il g ome (slajline 9 2idg (pilly ol g plale joboas (o059
g2 aldlie Gluda > €800 pae o(ablepess a8y JHS] 5 (22345 Sy ilow Er0) pheo mas Slos)lon:

1, Green
2, Dennison



IFe)ipgo 8)lais cptos)lgz 8,50 ¢ ()9 (25> 5250k 5 43, Y¥

S
b1 5 900 wilaskio p 3
Dy )9 Cullsd Al g aid)y s (o Jlgw ¥ ok pS > a5 o3 G 5l BLd Cunes leMbl ¢yglaes (slp
3,5 odlau]
" (CPT) diwgnt & Shos 141 5 39037
hlen g Wgjl) g VA0 Jloyd a5 0 edlit] dtwgy 3,Slas 903l 51 (65103 polie dn g5 iomiw (sl Lidgs ol
Al ) slej alold b (S b slael) (g)lud S yome YO+ cglail]y doend p> sl s g sl aseud 90 (glyld 5 Al dps
UaSuie 4653 «8an S o il b g A8 Cdy inles axis j0 ol palls S yee a4y Wb SS9 05 (0 ) 08
9 gl &)l clallas (Bis glalad uors (sby Ful dlasi ulde 035 ¥ a9y ol jLas 1) WIS asis (gq) ol
a5 Jmd od Suwb Bun e plyp 3 S3g0jl 45 smd o ol Ty Sl sl Bl s 3,5 e 051l ]y b ol
Bad e SO0 & olouil & u.;.)}aﬂ a8 Cul (Sleds olawi ol Zuwly )l gllad canl (6l polie angi 0 ol SKibled
el (539051 (6, TtlSS odimd LS g dmd o grwly

ol A S oo 4 (2 guwl pie dme 4 a5 Glo clalhas julde 03,5 | pglhe dvgi ioxiw gl gej] ol 5
5 WS 568 adllas ,d yee5l opl Hliel ol Gl clalhs wlde 033 D b oy oS le g 3¢ oo o3l
St 4y 09,5 dunlio )bl (S (s3lo g 6 0 b 03l (2lsy 5 sl 0nd (D)1 <AV 5 +/0 (IYAY) ) Sen
OS5 S bylo 0,8 ol ol ylis 09,5 50 3 Slas o |y (gybline gl &S 83 plow] Jled yiws /a5 sl )l 0,55
YA iy o0l ol g

il 399 (5 310 UG (559 FSI S 20 0l

B 5L dime JUIS 93 (shls sl 0155,3 5L wilgy YeNO Jlo 3 5 osd adl ol 13 ,boydsl (sly oS oKty oyl
5) 51 i B g5 2ot 5 ol s 1B (6,505 J Jiun sty JUIS 5l 3 )| Sitele 5 50
ool Syp g SogS B 93 g (b S5,) B 295 g (30,3 S5,) Wl 295U Y (elyls 0l pmizmads ol pool oo ¥
9 o,uab),\.» J@‘}& e by ol pesd loy s gy 3l w9 S 0 )'Léj 035 Cyn Lg>|93 21y cullad olSiws
(Y'Y' 4‘50..«»9)

G 121 W5

G Bam &l pslatony 500l 23l plly b (gl <l G359 0908590 S 0 01 L p5Y (sl Simlon 51 Ly izl 5
e By 0 LT (S Aebiculs) p eSS & bgyye duds ol 45 1355 p5Y cla Sinlon sl 5 oliy) o),
Dy Gimgh sl Jore b olidl g (heomen 13 S 00 (ol (S5

1. .Demographic profile form

2, Continuous Performance Test (CPT)

3, Transcranial Direct Current Stimulation (tDCS)
4. Neurostim2


https://jcp.khu.ac.ir/article-1-3037-en.pdf

Yo eSS s 50T 210 (61440 gl dzgT i (sldamazlsd Gl s padiiian Sg i ity o)

TV e obal 2 10095 g WAS ernd Sialojl g wd (S ST (6585 V0 09,5 T 4y (Bolal ygeoay I g0l s
Obpeas LT (S0)anl o 55 o0 b ol on (F3)anl (55, 52 (Sl 5 (mdge S5 8l 05 Ciliseo g5 93 Y-
ptnlg) (6318 pLL (S0 i8I G55 olSd bauwgs (e 3 jg) G gty dud 03 (b 4883 V0 e 4y 5 el e )
me S5 0l talojl 09,5 loj 5 S o by laog iUl ol )15 o 09)F ) (Sl S0 5l pelate ki S Bl )5 ¥
B Y Sl ol 8 gl ) b o (el e V L2l b (SO)anl )3 WIS L el jen (F3)anl (g9 52 (Sl
2,55 2l (slalblie g S8 09,5 55 (oSl by )lB 5l ase] oMbl (sl b e ol g A olad
llly ogeil g g Jgb )y silod qypr cnl g AB)S B s 0)90 daomo lmog)S caldlio aude Vel g
Ll Ggeilms Lilod (5K g3l 5y 03 9ol Ko 5l my il (sl jtmody aliy olol 2 b ploil gy 3Slos
W

bl g

S lmodls 39 Jloyi gy sl g imog el Glgiedr Jlxe Blizol g :Sile 1 modls Julodigh 125 sl Shmgss cnl
2550 &Sl L il lggS” Jeloos 51 oliizal jlol s 53 Wmels Juloos (gl el ogMe 5 oalitial Slagg il (90
o 13 V5 B ol ol ey 51 oolitel b aosls o 15 oslizl 51 g5l e 53 b vgj b el o
W ploal +/e0 gyl xe

oo sbadl
) Stlion 58 ) Jold (ob)y9 )y Jlail g 550 g jey Vo Jold Copin jlaijl 09,5 12 oy (slaailly bl
G 4 plalojl 09,8 ) (4559 il g oy (sla RSl 3yl Bliool 5 1 Slie g 351 992 585 0 g WS 5 A cguilsSS
Lo VIYS £ /XY o WEENYD S 09,5 53 5 VAYEIYA 5 VV/EEVYD 05 09,5 13« Jlo V/+EV/FF o VW VEFV/F.
.M .))91){

3,80as oygeil sloadlie 5 JymS 5w el 09,5 d Jline Blioul 5 Sike N gz 50 ladns b g0l 5 L3
polie g Sibles i (sllas ailfe Loguasie (guly loj 5 gl 1) slalls s (glallss romo (slagunly) diwsey
ol 003l LS la 3dge3] (gl

2l DLFPC (5 «=b Y=V s gt oLl F3 )

el sl VG Glig ol 4B Yo=Y b e oLty SO LT
3. Repeated measure MANCOVA
4. Spss



IFe)ipgo 8)lais cptos)lgz 8,50 ¢ ()9 (25> 5250k 5 43, \t4

Wiwgey 3,5es (39031 53 (yislojl g oad (J S5 09,5 A (pSle A lie) Jgor

S 03903 o9o3lomy os0iloda b o

N NS L N - B RS N
\A% YIS JARE Y/A- Y/A- \AY4 Y/ Y/A- Y/A- oSl ﬁ
Y
oY <YV AN - IYYS - IYYS <Yy /Yoy - /YYY < /YYY o u_él)z;l Z%
Y/vyY Y/vyY VY Y/vyY Y/vyY VA i Y/vY Y/sY L}S;LA :33
&)
¥ ¥ e ¥ ¥ NN e ONAY e dlpdl 3
—
VEERYONFE/Y. VR[S YRRV VEFA- VFEEY VEEEY AFFA VFE/EY oSl 3
4
)
-I5YY i3 VY'Y -[5Y¥ -JovF -[5Y¥ <[5YY - [OYA <[EYY o L_é‘)?L;‘ 3‘\
FAVAY  FAS/AY  FFS/Fe. FAAAY  FAAAY AY/FYR O FARAY  FAVAY ¥RV Sike N
3
2
Y/£Ya Y/¥Y V/AsY Y/£Ya Y/EYY Y/YAQ Y/¥Y0 Y/ENY y/¥-a o L_é‘)?L;‘ é’

sel ot 0 Otaloil 09,5 5 o (]S 09)5 (sla ddgeil ol i diwgy 5 Slas 503l Siad (gloySilie dulio
w5 JS 095 3l 5aS e sialefl 09,5 Slyes (3Siie fs 5Ky 5 giliom 2 Jy il Sosen alie Loy 5 Shos
s alie b 638 5 ogeilim ladlye 1 55 5 o il 09,5 (slanSiba 5 29

(S —oilom —09iloter) S5 6xSo3lul b (09,5 %) iy Jos ogel 5l ans b gl (gl ashsl o
Ll ool Gygo 53 5 i b Sl oddloo] loys 1 s (65l polie an g8 3 (6 Ll a8 29 asuiio U yd,S oolatul
2 a9 b cusl il lgsS L yile lp 093l cnl Jgl 05808 2,5 ALY sie 0 o] @l o Sl oo Bk
a9l onl p9d Lo Bt Cawl ply laodls LuillggS o ile (FEVEYE, P=2/AVD) LuSL o90j (6)l5 sxe plaw pas
0905l (g2 isine pis 4 g b S eslitl ge CugS il 51 ol il )lBp sl sl (S pe )5 Sl
Sl oy 3 Gy ol g2 o9 A8 515" S sl ()5 3 4 bguye (F) (slogasls P= oo 0V) Lge copS
e iy F ogesl 48 ob olis g0l ol @l 0,5 edlisel (g (ygel 51 s sl puilyly sl sl 25 o
(P ot = IMA P = IMY P = IR Py = JA0Y) s 3 ine (25,5 08 slaJols
sl )l Jhiwe pite (Slrog)S (3 i)l (Ked ddgyie a5 W3 o (LIS (0l

1, Greenhouse-Geisser



Yv eSS s 50T 210 (61440 gl dzgT i (sldamazlsd Gl s padiiian Sg i ity o)

ErS03Il loj g @olte dagi gl 5)155 £ 50511 b el yly Jlod (ygeil slaaidly Y Jgaa

oly g ghw e le A et adlio o
oyl Ul Sz F Glygdons 351 & j9done

93l 09

JARY YR e WAV FIVEY VS VIVAD ErSoul ol 3

JRRY YR e WAY-  FVEY VYD VIVAD  egS X oySeul sl D
< ¥FY FYIVOR VAT s I%

39051 o

ol PRSI JUER SRR S 4 gy adlie

09! bl S Chede @l lyglone

JOFY LAY L[ef Y0 \VAYA Y VWSS ogS
¥/ ¥ Ya WASY s

93l 09

oly spiome g ik Sl 4 Egome il

095! bl S g Syl @l Syl 3

N2 VIV /A VYAR VXYY ExSoilul Jnlye 2

Ve ¥ efeeed YOIFY.  Y\$) YIovY  olov- 09,5 X6 S0l o)y E
o[-5\ B-IYDA  Y[-SY s &

905l o

ol ke g JaF oSl e e e %

03] bl S T T 2

YOV BN Yes VYOY  a/¥aY v Ve IVAD 09,5 >
¥/¥4) Ya VEV/¥Y s

545508 55 (5,55 S0l ol ly s (e & Lo sloily 53,5 o o3alin ¥ Jpir 5 45 ysblen
Jolss g (F sty gts=+/o 00N P i =+l Ve 2 = <IV8) (g S0jluil olye Lol 31 350l gy @Il iy
& Gl Jbline pglio dgs adlie 93 )0 (F iy wys=2/o 2V P G gus=+lo+ V2 = +[5¥) 09,5 b (xS0l o
23,5 oo Hai0 o (K00 Gl Il el jbolize polie dngi adlie 93 13 (09,5 # (g puSojlul o)) ol 1 &Sl s

45 155 odlisl adlllas olye 3 polie g sloaile dulio (dly i oil Olgiedr (295t (igeil 1 adhl
ol 0133 @)Y Jods > o ol

S5 59 JWdpds (313901 1D )3 eglie d gl (Gl (295 T (1905l 4 bgsye GaABL. Y Joua

P t S Bl (ke Cglds Jolye 89,5 e
AR Y/ots -IAf- ¥ o9eilom ool ool
ofeey Y/vvs AT /¥ S ose)l ot 2
LIPYY Ry AL —-loY xS oseilom ¥
_ _ 3
- I¥YE Voo -IVvE Y- oseilomm el Js T

AN AR -IY3A NAts S S (9905 e




IFe)ipgo 8)lais cptos)lgz 8,50 ¢ ()9 (25> 5250k 5 43, YA

LI¥vE Ve /YDA .55 & pSm 093l
¥YE Ry -IYOA lzd o9l oseloig ¥
LJPYE IRV <Jvav —-[5% S pSm 093l e
PRy Ry .IYos —./50 S S Oo903l

Polle dxg5 & bgrpe dilhe 0pes 3 Ui (295 gejl 4 bgpe (sladidl 03,5 o odalie ¥ Jgie ;3 &5 joboplon

O Cams pSe P e (PG w=ele)) Q?‘)']uﬁ:.v., L G Qaﬁﬂw{. P (Bl slhs) (gl
ol sl ()boline 22l isleil 09,5 )3 (P Gis gis=+/*+¥)y905] i

a5 paif b i 590l 23l p3 (Bls (clas) (o)l polie dn g5 4 bgspe adlie » tDCS aldlie 1 )3 oyl 0gdle

(P s = /YYY) 05 sl (5l sime @iglds (6K U (g0l 31 51805559

VEIVAY g YIEYY /¥ osima)lis 45 s odnlie dtwge Sles (g0l sloddlio plo > olie s Cpixen
Oizmed g Cunl (658 U (g0l Genly o g Cumydb (slagusly gy 1] (slla (sldilie )3 o 4 Sl ine ialS
ol (p>e140) A odmliie ()l sine i (5K 905l U (o90ilimg 3 g 3,Skas (g0l (slaadlie Sl plaSma o
(P>+1+0) w5 omlin (yoline yuis S 5 o (soog)S 5l pliS s 3 o cul Jbs

o S0l dlo yo aus 1 gy 3)Shes (ygel sloailio o g (53 polie drgi Sl 5 )bline 4y d2 g5 b
2,80as g3l sloadlie sl g ,lS555 429 el Jlb e lisel 1 53 (5100 polis drgi IDCS &S 58 ol
Sy b gy

S A g e
ligel GBS (5l polae drgi pr shamar |3 s ol S8 il lglie gy Bl Gingly
ol el (ol (sloailie 8,8 5 i sgo Atmgm 3Slac 305] buugt polbe 455 2 plod] 5555 b
Dibsiy o el S ol Bl i 3 o ygoglan 3y Gl oloj 5 oo el sl 1) (slS (o (sl
2ol ) laeomen 19 606 0 Jhline (650 9 ggailim b ogailiie om ol &Sal @ drg b ol ol
S ials) o slaailie deuy 4 oo g ansly pb 3550 Jlb st oligel S 53 dtwgy 5, Shes (g0l (slaadlge
ailye )3 S 9 9eilim Om OalE (g2 g Cusl 0l (e (slaguuly S (I3l cu 3B slagusly g b loj dlas
sloailie 13 IDCS alslie lawgs sdialm] @bl cplply wis Jolins dtwgn 3, Shes g0l lradlpe plo 5 i slas
el &) e g cudls (g olias o3l 51859 Jub e ligel il 5yl polie 4395 2 TDCS eyl g sl 045 S

) 045 Qi
13 S0 b pas e (YA OLen 5 (asSe 5 (YIR) L Kon 5 MWigily uls b imghy cnl loaily
Sanlej 0 g0 g 030 53 (6350 p3b s 0 S8 5 JloS) 3 VI i pglie g g b9 3)Shes 2 (sharren

tDCS b pde 2 (a (VIA) idlS adlllan ol b yiomods g Laoxo 13 S350 Syl Jals 5 GiiSTy oloj el



Y4 o JUa s i30T 2015 (551030 pglde dgT 43 slhazmarlsd 5l po ppadiiunn Sy poed oSy 3]

Ly cde cwl Glggweal lacnd 9 g pSdl lods 4 (g3x0 SO o0 )HL aly dois gy oll gl Slos den
Cansld 0454i8,5 IS (Slads i ¢yl ands dadg xS o) sl SS9y oy olds jd g5 oo

5 sle 5 (YV¥+) ohler " 50e¥ 5 (Vo) (e 5 Sig VV+) ollSan 5 Sk slaginghy @l b Bk
Lol uLMJ oS (Y'Y') u‘)&&.ﬁb 9 Jﬁﬁfﬁb 9 (Y’Y') u‘)&,oib 9 .)99 Clw.:j ‘(Y~\/\) u‘)&.o@ 9 le}w ‘(Y~Y~) ul)&o@
Sl g o Jobos el (clo JB6 5 520 ) 2he Sy yig)p syl sl Vb el cylol 28 453 1, 58L (l
09 et g Lis Sl (6yge Gimon s o (e (S Clale i )b 5l (Sl by o8 b s
el Gloean 398 00 Jlaid)ge (Sl 3Ses dgut0 4 e &5 3580 Cute (9)0en

2 Bl 0 Sas oo 4 i e (0SS Lili8l L IDCS  as” woly L (Y ))Yaudlg o (V2 V< )onidly
Ol g2y 9 31 29580 105 2l 5 (3he slagbs b oiig) o (igmslze ) Yord b I3l ol 48 395 00 513
DyS (o g Jai 3)90 (2195 3 (jeST 9 S (e il

iael 1S (6,103 polie dngi p (slaazmen 1 muiine by o5 b g Gimgh ol 50 odelcnda s
4ol cudlad Jups b &S Condly (B S5 yo0 ud g cuslio Slads liws doiiyd led oo |y dn g ais [ Jled i 4180554
S 0 b g s cpl (gyloline g odbdln] olds s an g b pl bl .ol dlild (gl polis dngi 1 (g lolize )gb DLPFC
S olgiee (Bl o Slos vy (Blidcuas (63,509 Glecds slaasmes 13 S yo0 3l oolatwl jlosis sblse (8,5
3,80es Do sl O] 009 ¥ 9 YU desl (o3 ‘OL»—l odlatwl cle 4y (glaozes 18 pudtine by S o0
2l Sl 3555y ol el iz 35 oolitl ol (5555 3,Sles 39 4oy 5 JMBT ) 4Mlie )85 09
tDCS cilieo sl JSSgy oyt b SRedhskeas il Gl ¢l b by (ol (25 5 90l 1 (e Slo)> (513,09,
Sl gy Ol Sl slaormex 13 paiits (b2 025 9290 G JSSgn (35 M g sjre S8 ple g
Do o3latuwl

ol Cadgiome (o iotee 43,8 o)l geil o )3 W dgeil gy lul s (g pol Lhmgly (slacydgies
ol oMo 295 gy Cllad Sy (el bl ) o6 b ST (slastngly )3 295 00 dokiiy (e Sidg: gl
«©) ks, ¢U£9)|.> L;Uaui}s) Slo Lg)iib M b bb(j duus (4o 9 TV RN ‘).é L;Lm;iipd &‘95‘ O s o LSL“M%’ 4

25 518 GhS5ye (piSugle g Sleyd Aeby )3 (slaeomen 15 S 25 g 398 pludl 0)d

1, Lambez
2, Molavi



o) iog0 8,Lads oo, lo2 8,90 ¢ (oibj,9 53> (S p0l g il Y.

S g 0
B S L wdlae sl ol 5 cud eliges ab i wliiely S dley 4B, die
Uhrsnsibisel L lgy opglie 35 se 5 s oKl it 5 015l 1530 350 IR.UT.SPORT.REC.1399.004

Ol39e 013 9 lly ¢ y5ys masbisel LS gy 0pslie 35 e 5l e oY 355 1 GBI pitmen cal i) L]
Aoled ()Rl 153,85 S8 mgd cpl lipl o lo &S (h5e

References

Aghajani, S., Taherifard, M., & Alizadeh goradel, J. J. J. O. S. P. (2019). The effectiveness of
Transcendental Direct Electric Stimulation (TDCS) on improving cognitive functions and problem
solving skills of students. Journal of School Psychology7(4) 20-38. https://www.sid.ir/en/
journal/ViewPaper.aspx?1D=743573.[in Persian].

Amouzadeh, f., honarmand, p., Rahimzadeh, M., Gharayagh zandi, H., & Rostami, R. (2020).
The impact of fifa on the ADHD symptoms in students with ADHD %J. The Journal Of
Psychological Science. 19(93).1049-1058 ,(Retrieved from http://psychologicalscience.
ir/article-1-767-fa.html. [in Persian].

Anderson, M. J. I. S. (2020). Prescription-strength gaming: ADHD treatment now comes in the
form of a first-person racing game-[News]. 57(8), 9-10 .

Bafandeh, h., & yousefi ,r. (2020). Effect of Transcranial Direct Current Stmulation (tDCS) on
the Cognitive Functions Problem Solving in Patient of Obsessive Compulsive(OCD) %J.
Razi Journal of Medical Sciences. 27(6), 0-0. Retrieved from http://rjms.iums.ac.ir/article-
1-6095-en.html

Balfe, J. R. (2019). A Study of an ADHD Experience Video Game's Effect on Users' Attention.
Purdue University Graduate School ,

Beauchaine, T. P., Ben-David, I., & Bos, M. (2020). ADHD, financial distress, and suicide in
adulthood: A population study. Science advances, 6(40), eabal551 .

Breitling, C., Zaehle, T., Dannhauer, M., Tegelbeckers, J., Flechtner, H.-H., & Krauel, K. J. C.
N. (2020). Comparison between conventional and HD-tDCS of the right inferior frontal
gyrus in children and adolescents with ADHD .Clinical Neurophysiology, 131(5), 1146-
1154,

Brunkhorst-Kanaan, N., Libutzki, B., Reif, A., Larsson, H., McNeill, R. V., & Kittel-Schneider,
S. (2021). ADHD and accidents over the life span—a systematic review. Neuroscience &
Biobehavioral Reviews .

Canady, V. A.J. M. H. W. (2020). Company moves forward with nondrug treatment for ADHD.
30(26), 7-8 .

Carroccia, G. (2020). Evaluating ADHD in Children and Adolescents: A Comprehensive
Diagnostic Screening System: An ADHDology Book: Charles C Thomas Publisher.

Caye, A., Swanson, J. M., Coghill, D., & Rohde, L. A. (2019). Treatment strategies for ADHD:
an evidence-based guide to select optimal treatment. Molecular Psychiatry, 24(3), 390-408 .

Charest, J., Marois, A., & Bastien, C. H. (2019). Can a tDCS treatment enhance subjective and
objective sleep among student-athletes? Journal of American College Health, 1-12 .


file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CAghajani,%20S.,%20Taherifard,%20M.,%20&%20Alizadeh%20goradel,%20J.%20J.%20J.%20O.%20S.%20P.%20(2019).%20The%20effectiveness%20of%20Transcendental%20Direct%20Electric%20Stimulation%20(TDCS)%20on%20improving%20cognitive%20functions%20and%20problem%20solving%20skills%20of%20students.%20Journal%20of%20School%20Psychology7(4)%2020-38.%20https:%5Cwww.sid.ir%5Cen%5C%20journal%5CViewPaper.aspx?ID=743573.%5bin%20Persian%5d.
file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CAghajani,%20S.,%20Taherifard,%20M.,%20&%20Alizadeh%20goradel,%20J.%20J.%20J.%20O.%20S.%20P.%20(2019).%20The%20effectiveness%20of%20Transcendental%20Direct%20Electric%20Stimulation%20(TDCS)%20on%20improving%20cognitive%20functions%20and%20problem%20solving%20skills%20of%20students.%20Journal%20of%20School%20Psychology7(4)%2020-38.%20https:%5Cwww.sid.ir%5Cen%5C%20journal%5CViewPaper.aspx?ID=743573.%5bin%20Persian%5d.
file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CAghajani,%20S.,%20Taherifard,%20M.,%20&%20Alizadeh%20goradel,%20J.%20J.%20J.%20O.%20S.%20P.%20(2019).%20The%20effectiveness%20of%20Transcendental%20Direct%20Electric%20Stimulation%20(TDCS)%20on%20improving%20cognitive%20functions%20and%20problem%20solving%20skills%20of%20students.%20Journal%20of%20School%20Psychology7(4)%2020-38.%20https:%5Cwww.sid.ir%5Cen%5C%20journal%5CViewPaper.aspx?ID=743573.%5bin%20Persian%5d.
file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CAghajani,%20S.,%20Taherifard,%20M.,%20&%20Alizadeh%20goradel,%20J.%20J.%20J.%20O.%20S.%20P.%20(2019).%20The%20effectiveness%20of%20Transcendental%20Direct%20Electric%20Stimulation%20(TDCS)%20on%20improving%20cognitive%20functions%20and%20problem%20solving%20skills%20of%20students.%20Journal%20of%20School%20Psychology7(4)%2020-38.%20https:%5Cwww.sid.ir%5Cen%5C%20journal%5CViewPaper.aspx?ID=743573.%5bin%20Persian%5d.
file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CAmouzadeh,%20f.,%20honarmand,%20p.,%20Rahimzadeh,%20M.,%20Gharayagh%20zandi,%20H.,%20&%20Rostami,%20R.%20(2020).%20The%20impact%20of%20fifa%20on%20the%20ADHD%20symptoms%20in%20students%20with%20ADHD%20%25J.%20The%20Journal%20Of%20Psychological%20Science.%2019(93).1049-1058),%20Retrieved%20from%20http:%5Cpsychologicalscience.%20ir%5Carticle-1-767-fa.html.%20%5bin%20Persian%5d.
file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CAmouzadeh,%20f.,%20honarmand,%20p.,%20Rahimzadeh,%20M.,%20Gharayagh%20zandi,%20H.,%20&%20Rostami,%20R.%20(2020).%20The%20impact%20of%20fifa%20on%20the%20ADHD%20symptoms%20in%20students%20with%20ADHD%20%25J.%20The%20Journal%20Of%20Psychological%20Science.%2019(93).1049-1058),%20Retrieved%20from%20http:%5Cpsychologicalscience.%20ir%5Carticle-1-767-fa.html.%20%5bin%20Persian%5d.
file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CAmouzadeh,%20f.,%20honarmand,%20p.,%20Rahimzadeh,%20M.,%20Gharayagh%20zandi,%20H.,%20&%20Rostami,%20R.%20(2020).%20The%20impact%20of%20fifa%20on%20the%20ADHD%20symptoms%20in%20students%20with%20ADHD%20%25J.%20The%20Journal%20Of%20Psychological%20Science.%2019(93).1049-1058),%20Retrieved%20from%20http:%5Cpsychologicalscience.%20ir%5Carticle-1-767-fa.html.%20%5bin%20Persian%5d.
file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CAmouzadeh,%20f.,%20honarmand,%20p.,%20Rahimzadeh,%20M.,%20Gharayagh%20zandi,%20H.,%20&%20Rostami,%20R.%20(2020).%20The%20impact%20of%20fifa%20on%20the%20ADHD%20symptoms%20in%20students%20with%20ADHD%20%25J.%20The%20Journal%20Of%20Psychological%20Science.%2019(93).1049-1058),%20Retrieved%20from%20http:%5Cpsychologicalscience.%20ir%5Carticle-1-767-fa.html.%20%5bin%20Persian%5d.
https://en.x-mol.com/paper/article/1289274699978252288
https://en.x-mol.com/paper/article/1289274699978252288
file:///C:%5CUsers%5CMahnaz%5CDownloads%5CBafandeh,%20h.,%20&%20yousefi,%20r.%20(2020).%20Effect%20of%20Transcranial%20Direct%20Current%20Stmulation%20(tDCS)%20on%20the%20Cognitive%20Functions%20Problem%20Solving%20in%20Patient%20of%20Obsessive%20Compulsive(OCD)%20%25J.%20Razi%20Journal%20of%20Medical%20Sciences.%2027(6),%200-0.%20Retrieved%20from%20http:%5Crjms.iums.ac.ir%5Carticle-1-6095-en.html
file:///C:%5CUsers%5CMahnaz%5CDownloads%5CBafandeh,%20h.,%20&%20yousefi,%20r.%20(2020).%20Effect%20of%20Transcranial%20Direct%20Current%20Stmulation%20(tDCS)%20on%20the%20Cognitive%20Functions%20Problem%20Solving%20in%20Patient%20of%20Obsessive%20Compulsive(OCD)%20%25J.%20Razi%20Journal%20of%20Medical%20Sciences.%2027(6),%200-0.%20Retrieved%20from%20http:%5Crjms.iums.ac.ir%5Carticle-1-6095-en.html
file:///C:%5CUsers%5CMahnaz%5CDownloads%5CBafandeh,%20h.,%20&%20yousefi,%20r.%20(2020).%20Effect%20of%20Transcranial%20Direct%20Current%20Stmulation%20(tDCS)%20on%20the%20Cognitive%20Functions%20Problem%20Solving%20in%20Patient%20of%20Obsessive%20Compulsive(OCD)%20%25J.%20Razi%20Journal%20of%20Medical%20Sciences.%2027(6),%200-0.%20Retrieved%20from%20http:%5Crjms.iums.ac.ir%5Carticle-1-6095-en.html
file:///C:%5CUsers%5CMahnaz%5CDownloads%5CBafandeh,%20h.,%20&%20yousefi,%20r.%20(2020).%20Effect%20of%20Transcranial%20Direct%20Current%20Stmulation%20(tDCS)%20on%20the%20Cognitive%20Functions%20Problem%20Solving%20in%20Patient%20of%20Obsessive%20Compulsive(OCD)%20%25J.%20Razi%20Journal%20of%20Medical%20Sciences.%2027(6),%200-0.%20Retrieved%20from%20http:%5Crjms.iums.ac.ir%5Carticle-1-6095-en.html
https://hammer.purdue.edu/articles/thesis/A_Study_of_an_ADHD_Experience_Video_Game_s_Effect_on_Users_Attention/7771166
https://hammer.purdue.edu/articles/thesis/A_Study_of_an_ADHD_Experience_Video_Game_s_Effect_on_Users_Attention/7771166
https://pubmed.ncbi.nlm.nih.gov/32998893/
https://pubmed.ncbi.nlm.nih.gov/32998893/
https://pubmed.ncbi.nlm.nih.gov/32998893/
https://pubmed.ncbi.nlm.nih.gov/32998893/
https://pubmed.ncbi.nlm.nih.gov/32029377/
https://pubmed.ncbi.nlm.nih.gov/32029377/
https://pubmed.ncbi.nlm.nih.gov/33582234/
https://pubmed.ncbi.nlm.nih.gov/33582234/
https://pubmed.ncbi.nlm.nih.gov/33582234/
https://onlinelibrary.wiley.com/doi/abs/10.1002/mhw.32426
https://onlinelibrary.wiley.com/doi/abs/10.1002/mhw.32426
https://psycnet.apa.org/record/2019-62291-000
https://psycnet.apa.org/record/2019-62291-000
https://pubmed.ncbi.nlm.nih.gov/29955166/
https://pubmed.ncbi.nlm.nih.gov/29955166/
https://pubmed.ncbi.nlm.nih.gov/29955166/
https://pubmed.ncbi.nlm.nih.gov/29955166/
https://www.tandfonline.com/doi/abs/10.1080/07448481.2019.1679152
https://www.tandfonline.com/doi/abs/10.1080/07448481.2019.1679152

) eSS s 50T 210 (61440 gl dzgT i (sldamazlsd Gl s padiiian Sg i ity o)

Chierrito de Oliveira, D., Guerrero de Sousa, P., Borges dos Reis, C., Tonin, F. S., Maria
Steimbach, L., Virtuoso, S., . . . Cristina Conegero Sanches, A. J. J. 0. A. D.(2019) .Safety
of treatments for ADHD in adults: pairwise and network meta-analyses. Journal of Attention
Disorders, 23(2), 111-120 .

Colombo, B., lannello, P., & Christensen, A. S. (2019). Neuromodulation as way to affect
ADHD related symptoms. A tDCS study .

Cuffe, S. P., Visser, S. N., Holbrook, J. R., Danielson, M. L., Geryk, L. L., Wolraich, M. L., &
McKeown, R. E. J. J. 0. a. d. (2020). ADHD and psychiatric comorbidity: Functional
outcomes in a school-based sample of children. Journal of attention disorders, 24(9), 1345-
1354 .

Dennison, O., Gao, J., Lim, L. W., Stagg, C .J., & Aquili, L. (2019). Catecholaminergic
modulation of indices of cognitive flexibility: a pharmaco-tDCS study. Brain stimulation,
12(2), 290-295 .

Dubreuil-Vall, L., Gomez-Bernal, F., Villegas, A., Cirillo, P., Surman, C., Ruffini, G., . . .
Camprodon, J. (2020). tDCS to the left DLPFC improves cognitive control but not action
cancellation in patients with ADHD: a behavioral and electrophysiological study. medRxiv .

Ebadi, M., Hoseini, F., Pahlevan, F., Esmaeilzade Akhoundi, M., Farhadi, V., & Asqari ,R.
(2017). The effectiveness of Transcranial direct current stimulation (tDCS) on working
memory in patients with major depression. Journal of Arak University of Medical Sciences,
20(5), 38-47. Retrieved from http://jams.arakmu.ac.ir/article-1-5110-en.html. [in Persian].

Fullen, T., Jones, S. L., Emerson, L. M., & Adamou, M. (2020). Psychological Treatments in
Adult ADHD: A Systematic Review. Journal of Psychopathology and Behavioral
Assessment, 1-19 .

Grol3, V., Licke, C., Graf, E., Lam, A. P., Matthies, S., Borel, P . . . ,Jacob, C. J. J. 0. a. d.
(2019). Effectiveness of psychotherapy in adult ADHD: what do patients think? Results of
the COMPAS study. Journal of Attention Disorders, 23(9), 1047-1058 .

Hadianfard, H., Najarian, B., Shokrkon, H., & Mehrabizadeh Honarmand, M. (2001). construction
and validation of the farsi version of the continuous performance test. Journal of Psychology, 4(4
(16), -. Retrieved from https://www.sid.ir/en/journal/ViewPaper.aspx?1D=38324. [in Persian].

Han, D. H., McDuff, D., Thompson, D., Hitchcock, M. E., Reardon, C. L., & Hainline, B.
(2019). Attention-Deficit/Hyperactivity disorder in elite athletes: a narrative review. British
journal of sports medicine, 53(12), 741-745 .

Jacoby, N., & Lavidor, M. (2018). Null tDCS effects in a sustained attention task: the
modulating role of learning. Frontiers in psychology, 9, 476 .

Jung, D. H,, Ahn, S. M., Pak, M. E., Lee, H. J., Jung, Y. J., Kim, K. B., . .. Choi, B. T. (2020).
Therapeutic effects of anodal transcranial direct current stimulation in a rat model of ADHD.
eLife, 9, 56359 .

Kadish, N., Brunke, M., Spychalski, P., Mlller, F., Berghaeuser, J., Pedersen, A., . .. Moliadze,
V. (2018). PB19. tDCS in the left DLPFC: When to stimulate and which cognitive domains
it affects. Clinical Neurophysiology, 129(8), e63-e64 .

Lambez, B ,.Harwood-Gross, A., Golumbic, E. Z., & Rassovsky, Y. (2020). Non-
pharmacological interventions for cognitive difficulties in ADHD: A systematic review and
meta-analysis. Journal of psychiatric research, 120, 40-55 .

Lund, S. (2019). A Comparison of College Student-Athletes With Attention-Deficit
Hyperactivity Disorder (ADHD) and Nonathletes With ADHD: Academic Adjustment,


https://journals.sagepub.com/doi/abs/10.1177/1087054717696773
https://journals.sagepub.com/doi/abs/10.1177/1087054717696773
https://journals.sagepub.com/doi/abs/10.1177/1087054717696773
https://journals.sagepub.com/doi/abs/10.1177/1087054717696773
https://publires.unicatt.it/en/publications/neuromodulation-as-way-to-affect-adhd-related-symptoms-a-tdcs-stu-3
https://publires.unicatt.it/en/publications/neuromodulation-as-way-to-affect-adhd-related-symptoms-a-tdcs-stu-3
https://publires.unicatt.it/en/publications/neuromodulation-as-way-to-affect-adhd-related-symptoms-a-tdcs-stu-3
https://publires.unicatt.it/en/publications/neuromodulation-as-way-to-affect-adhd-related-symptoms-a-tdcs-stu-3
https://journals.sagepub.com/doi/abs/10.1177/1087054715613437
https://journals.sagepub.com/doi/abs/10.1177/1087054715613437
https://journals.sagepub.com/doi/abs/10.1177/1087054715613437
https://journals.sagepub.com/doi/abs/10.1177/1087054715613437
https://pubmed.ncbi.nlm.nih.gov/30552060/
https://pubmed.ncbi.nlm.nih.gov/30552060/
https://pubmed.ncbi.nlm.nih.gov/30552060/
https://www.medrxiv.org/content/10.1101/2020.01.13.20017335v1.full
https://www.medrxiv.org/content/10.1101/2020.01.13.20017335v1.full
https://www.medrxiv.org/content/10.1101/2020.01.13.20017335v1.full
https://www.medrxiv.org/content/10.1101/2020.01.13.20017335v1.full
file:///C:%5CUsers%5CMahnaz%5CDownloads%5CEbadi,%20M.,%20Hoseini,%20F.,%20Pahlevan,%20F.,%20Esmaeilzade%20Akhoundi,%20M.,%20Farhadi,%20V.,%20&%20Asqari,%20R.%20(2017).%20The%20effectiveness%20of%20Transcranial%20direct%20current%20stimulation%20(tDCS)%20on%20working%20memory%20in%20patients%20with%20major%20depression.%20Journal%20of%20Arak%20University%20of%20Medical%20Sciences,%2020(5),%2038-47.%20Retrieved%20from%20http:%5Cjams.arakmu.ac.ir%5Carticle-1-5110-en.html.%20%5bin%20Persian%5d.
file:///C:%5CUsers%5CMahnaz%5CDownloads%5CEbadi,%20M.,%20Hoseini,%20F.,%20Pahlevan,%20F.,%20Esmaeilzade%20Akhoundi,%20M.,%20Farhadi,%20V.,%20&%20Asqari,%20R.%20(2017).%20The%20effectiveness%20of%20Transcranial%20direct%20current%20stimulation%20(tDCS)%20on%20working%20memory%20in%20patients%20with%20major%20depression.%20Journal%20of%20Arak%20University%20of%20Medical%20Sciences,%2020(5),%2038-47.%20Retrieved%20from%20http:%5Cjams.arakmu.ac.ir%5Carticle-1-5110-en.html.%20%5bin%20Persian%5d.
file:///C:%5CUsers%5CMahnaz%5CDownloads%5CEbadi,%20M.,%20Hoseini,%20F.,%20Pahlevan,%20F.,%20Esmaeilzade%20Akhoundi,%20M.,%20Farhadi,%20V.,%20&%20Asqari,%20R.%20(2017).%20The%20effectiveness%20of%20Transcranial%20direct%20current%20stimulation%20(tDCS)%20on%20working%20memory%20in%20patients%20with%20major%20depression.%20Journal%20of%20Arak%20University%20of%20Medical%20Sciences,%2020(5),%2038-47.%20Retrieved%20from%20http:%5Cjams.arakmu.ac.ir%5Carticle-1-5110-en.html.%20%5bin%20Persian%5d.
file:///C:%5CUsers%5CMahnaz%5CDownloads%5CEbadi,%20M.,%20Hoseini,%20F.,%20Pahlevan,%20F.,%20Esmaeilzade%20Akhoundi,%20M.,%20Farhadi,%20V.,%20&%20Asqari,%20R.%20(2017).%20The%20effectiveness%20of%20Transcranial%20direct%20current%20stimulation%20(tDCS)%20on%20working%20memory%20in%20patients%20with%20major%20depression.%20Journal%20of%20Arak%20University%20of%20Medical%20Sciences,%2020(5),%2038-47.%20Retrieved%20from%20http:%5Cjams.arakmu.ac.ir%5Carticle-1-5110-en.html.%20%5bin%20Persian%5d.
https://www.scirp.org/(S(czeh2tfqw2orz553k1w0r45))/reference/referencespapers.aspx?referenceid=2842166
https://www.scirp.org/(S(czeh2tfqw2orz553k1w0r45))/reference/referencespapers.aspx?referenceid=2842166
https://www.scirp.org/(S(czeh2tfqw2orz553k1w0r45))/reference/referencespapers.aspx?referenceid=2842166
https://www.scirp.org/(S(czeh2tfqw2orz553k1w0r45))/reference/referencespapers.aspx?referenceid=2842166
https://pubmed.ncbi.nlm.nih.gov/28745107/
https://pubmed.ncbi.nlm.nih.gov/28745107/
https://pubmed.ncbi.nlm.nih.gov/28745107/
https://pubmed.ncbi.nlm.nih.gov/28745107/
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=38324
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=38324
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=38324
https://www.sid.ir/en/journal/ViewPaper.aspx?ID=38324
https://pubmed.ncbi.nlm.nih.gov/31097459/
https://pubmed.ncbi.nlm.nih.gov/31097459/
https://pubmed.ncbi.nlm.nih.gov/31097459/
https://pubmed.ncbi.nlm.nih.gov/31097459/
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.00476/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.00476/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.00476/full
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.00476/full
https://pubmed.ncbi.nlm.nih.gov/32955434/
https://pubmed.ncbi.nlm.nih.gov/32955434/
https://pubmed.ncbi.nlm.nih.gov/32955434/
https://pubmed.ncbi.nlm.nih.gov/32955434/
https://www.sciencedirect.com/science/article/abs/pii/S1388245718309532
https://www.sciencedirect.com/science/article/abs/pii/S1388245718309532
https://www.sciencedirect.com/science/article/abs/pii/S1388245718309532
https://www.sciencedirect.com/science/article/abs/pii/S1388245718309532
https://pubmed.ncbi.nlm.nih.gov/31629998/
https://pubmed.ncbi.nlm.nih.gov/31629998/
https://pubmed.ncbi.nlm.nih.gov/31629998/
https://pubmed.ncbi.nlm.nih.gov/31629998/
https://digitalcommons.odu.edu/chs_etds/112/

IFe)ipgo 8)lais cptos)lgz 8,50 ¢ ()9 (25> 5250k 5 43, Yy

Severity of Mental Health Concerns, and Complexity of Life Concerns. (Doctoral
dissertation, Old Dominion University) .

Luo, Y., Weibman, D., Halperin, J. M., & Li, X. (2019). A review of heterogeneity in attention
deficit/hyperactivity disorder (ADHD). Frontiers in human neuroscience, 13, 42 .

Molavi, P., Aziziaram, S., Basharpoor, S., Atadokht, A., Nitsche, M. A., & Salehinejad, M. A.
(2020). Repeated transcranial direct current stimulation of dorsolateral-prefrontal cortex
improves executive functions, cognitive reappraisal emotion regulation, and control over
emotional processing in borderline personality disorder: A randomized, sham-controlled,
parallel-group study. Journal of Affective Disorders .

Nurhidayati, F. J. E. C., Language,, & English, T. 0. (2019). Increased attention in ADHD
(Attention-Deficit Hyperactivity Disorder) children using media based video in English
language lessons. EnJourMe (English Journal of Merdeka): Culture, Language, and
Teaching of English, 3(2), 46-51. 3(2), 46-51 .

Panagiotidi, M. (2017). Problematic video game play and ADHD traits in an adult population.
Cyberpsychology, Behavior, and Social Networking, 20(5), 292-295 .

Prince, R., Mojtahedi, D., Synnott, J., & loannou, M. (2018). Individual difference and risky
behaviour amongst elite athletes: A review of the psychological predictors of risk-taking
behaviour. Assessment and Development Matters, 10(4).

Salo, E. (2017). Brain activity during selective and divided attention .

Scharfen, H. E., & Memmert, D. (2019). Measurement of cognitive functions in experts and
elite athletes: A meta-analytic review. Applied Cognitive Psychology, 33(5), 843-860 .

Shokreh, g., Hosseini, F. S. J. D., & Learning, M. (2019). The Effectiveness of Transcranial Direct
Current Stimulation (tDCS) on Working Memory in Children with Developmental Coordination
Disorder (DCD). Journal of Motor Learning and Movement,11(2), 231-246. [in Persian].

Sierawska, A., Prehn-Kristensen, A., Moliadze, V., Krauel, K., Nowak, R., Freitag, C. M., . ..
Buyx, A. (2019) .Unmet Needs in Children With Attention Deficit Hyperactivity Disorder—
Can Transcranial Direct Current Stimulation Fill the Gap? Promises and Ethical Challenges.
Frontiers in psychiatry, 10, 334 .

Soyata, A. Z., Aksu, S., Woods, A. I, Iscen, P., Sacar, K. T., Karamiirsel, S. J. E. a. 0. p., &
neuroscience, c. (2019). Effect of transcranial direct current stimulation on decision making
and cognitive flexibility in gambling disorder. European archives of psychiatry and clinical
neuroscience, 269(3), 275-284 .

Steinmayr, R., Ziegler, M., & Trduble, B. (2010). Do intelligence and sustained attention
interact in predicting academic achievement? Learning and Individual Differences, 20(1),
14-18.

Sun, S., Kuja-Halkola, R., Faraone, S. V., D’Onofrio, B. M., Dalsgaard, S., Chang, Z., &
Larsson, H. J. J. p. (2019). Association of psychiatric comorbidity with the risk of premature
death among children and adults with attention-deficit/hyperactivity disorder. 76(11), 1141-
1149

Thomson, P., Vijayakumar, N., Johnson, K. A., Malpas, C. B., Sciberras, E., Efron, D .Silk, T.
J. (2020). Longitudinal Trajectories of Sustained Attention Development in Children and
Adolescents with ADHD. Journal of abnormal child psychology, 48(12), 1529-1542 .

Valenzuela, P. L., Amo, C., Sanchez-Martinez, G., Torrontegi, E., Vazquez-Carrion, J.,
Montalvo, Z.,de la Villa, P. (2019). Enhancement of mood but not performance in elite


https://digitalcommons.odu.edu/chs_etds/112/
https://pubmed.ncbi.nlm.nih.gov/30804772/
https://pubmed.ncbi.nlm.nih.gov/30804772/
https://pubmed.ncbi.nlm.nih.gov/30804772/
https://pubmed.ncbi.nlm.nih.gov/30804772/
https://pubmed.ncbi.nlm.nih.gov/32469838/
https://pubmed.ncbi.nlm.nih.gov/32469838/
https://pubmed.ncbi.nlm.nih.gov/32469838/
https://pubmed.ncbi.nlm.nih.gov/32469838/
https://pubmed.ncbi.nlm.nih.gov/32469838/
https://pubmed.ncbi.nlm.nih.gov/32469838/
https://jurnal.unmer.ac.id/index.php/enjourme/article/view/2857
https://jurnal.unmer.ac.id/index.php/enjourme/article/view/2857
https://jurnal.unmer.ac.id/index.php/enjourme/article/view/2857
https://jurnal.unmer.ac.id/index.php/enjourme/article/view/2857
https://www.liebertpub.com/doi/abs/10.1089/cyber.2016.0676
https://www.liebertpub.com/doi/abs/10.1089/cyber.2016.0676
https://scholar.google.com/citations?user=ZgAU0dkAAAAJ&hl=th
https://scholar.google.com/citations?user=ZgAU0dkAAAAJ&hl=th
https://scholar.google.com/citations?user=ZgAU0dkAAAAJ&hl=th
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4333810/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4333810/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4333810/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4333810/
file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CShokreh,%20g.,%20Hosseini,%20F.%20S.%20J.%20D.,%20&%20Learning,%20M.%20(2019).%20The%20Effectiveness%20of%20Transcranial%20Direct%20Current%20Stimulation%20(tDCS)%20on%20Working%20Memory%20in%20Children%20with%20Developmental%20Coordination%20Disorder%20(DCD).%2011(2#b00954),%20-.%20Retrieved%20from
file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CShokreh,%20g.,%20Hosseini,%20F.%20S.%20J.%20D.,%20&%20Learning,%20M.%20(2019).%20The%20Effectiveness%20of%20Transcranial%20Direct%20Current%20Stimulation%20(tDCS)%20on%20Working%20Memory%20in%20Children%20with%20Developmental%20Coordination%20Disorder%20(DCD).%2011(2#b00954),%20-.%20Retrieved%20from
file:///E:%5Cmahnaz%5CHARAKAT.41%5Croshd.1%5CRoshd.V14.N.2.T.401%5CNew%20folder%5CShokreh,%20g.,%20Hosseini,%20F.%20S.%20J.%20D.,%20&%20Learning,%20M.%20(2019).%20The%20Effectiveness%20of%20Transcranial%20Direct%20Current%20Stimulation%20(tDCS)%20on%20Working%20Memory%20in%20Children%20with%20Developmental%20Coordination%20Disorder%20(DCD).%2011(2#b00954),%20-.%20Retrieved%20from
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00334/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00334/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00334/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00334/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00334/full
https://www.frontiersin.org/articles/10.3389/fpsyt.2019.00334/full
https://pubmed.ncbi.nlm.nih.gov/30367243/
https://pubmed.ncbi.nlm.nih.gov/30367243/
https://pubmed.ncbi.nlm.nih.gov/30367243/
https://pubmed.ncbi.nlm.nih.gov/30367243/
https://psycnet.apa.org/record/2009-21617-001
https://psycnet.apa.org/record/2009-21617-001
https://psycnet.apa.org/record/2009-21617-001
https://pubmed.ncbi.nlm.nih.gov/31389973/
https://pubmed.ncbi.nlm.nih.gov/31389973/
https://pubmed.ncbi.nlm.nih.gov/31389973/
https://pubmed.ncbi.nlm.nih.gov/31389973/
https://psycnet.apa.org/record/2020-67513-001
https://psycnet.apa.org/record/2020-67513-001
https://psycnet.apa.org/record/2020-67513-001
https://psycnet.apa.org/record/2020-67513-001
https://pubmed.ncbi.nlm.nih.gov/30080428/
https://pubmed.ncbi.nlm.nih.gov/30080428/

Yy eSS s 50T 210 (61440 gl dzgT i (sldamazlsd Gl s padiiian Sg i ity o)

athletes with transcranial direct-current stimulation. International journal of sports
physiology and performance, 14(3), 310-316 .

Vuori, M., Martikainen, J. E., Koski-Pirilg, A., Sourander, A., Puustjérvi, A., Aronen, E. T.,
Saastamoinen, L. K. J. P. (2020). Children’s relative age and ADHD medication use: a
Finnish population-based study. Pediatrics, 146(4).

Westwood, S., Asherson, P., Kadosh, R. C., Wexler, B., & Rubia, K. (2019). A novel
neurotherapy of transcranial direct current stimulation (tDCS) combined with cognitive
training in ADHD children. Brain Stimulation: Basic, Translational, and Clinical Research
in Neuromodulation, 12(2), 521 .

Westwood ,S. J., Radua, J., Rubia, K. J. J. 0. P.,, & JPN, N. (2020). Noninvasive brain
stimulation in children and adults with attention-deficit/hyperactivity disorder: a systematic
review and meta-analysis. 45(6), 190179-190179 .

White, R. D., Harris, G. D., & Gibson, M. E. (2014). Attention deficit hyperactivity disorder
and athletes. Sports Health, 6(2), 149-156 .

Wolraich, M. L., Chan, E., Froehlich, T., Lynch, R. L., Bax, A., Redwine, S. T., Hagan, J. F.
(2019a). ADHD diagnosis and treatment guidelines :a historical perspective. Pediatrics,
144(4), 20191682 .

Wolraich, M. L., Chan, E., Froehlich, T., Lynch, R. L., Bax, A., Redwine, S. T., Hagan, J. F. J.
P. (2019b). ADHD diagnosis and treatment guidelines: a historical perspective. 144(4),
€2019.1682 .

Wong, H. C., & Zaman, R. (2019). Neurostimulation in treating ADHD. Psychiatria Danubina,
31(3), 265-275 .

Wong, H. C., & Zaman, R. J. P. D. (2019). Neurostimulation in treating ADHD. 31(3), 265-
275 .

Xaver, B., Michael, C., Erich, S., & Christian ,C. M.(2020). ADHD in Athletes .

Young, W. N. (2020). Understanding the Experiences of Endurance Athletes: A
Phenomenological Study .


https://pubmed.ncbi.nlm.nih.gov/30080428/
https://pubmed.ncbi.nlm.nih.gov/30080428/
https://pubmed.ncbi.nlm.nih.gov/32958613/
https://pubmed.ncbi.nlm.nih.gov/32958613/
https://pubmed.ncbi.nlm.nih.gov/32958613/
https://pubmed.ncbi.nlm.nih.gov/34225830/
https://pubmed.ncbi.nlm.nih.gov/34225830/
https://pubmed.ncbi.nlm.nih.gov/34225830/
https://pubmed.ncbi.nlm.nih.gov/34225830/
https://pubmed.ncbi.nlm.nih.gov/33009906/
https://pubmed.ncbi.nlm.nih.gov/33009906/
https://pubmed.ncbi.nlm.nih.gov/33009906/
https://pubmed.ncbi.nlm.nih.gov/33009906/
https://pubmed.ncbi.nlm.nih.gov/24587866/
https://pubmed.ncbi.nlm.nih.gov/24587866/
https://pubmed.ncbi.nlm.nih.gov/24587866/
https://pubmed.ncbi.nlm.nih.gov/24587866/
https://pubmed.ncbi.nlm.nih.gov/31570649/
https://pubmed.ncbi.nlm.nih.gov/31570649/
https://pubmed.ncbi.nlm.nih.gov/31570649/
https://pubmed.ncbi.nlm.nih.gov/31570649/
https://pubmed.ncbi.nlm.nih.gov/31570649/
https://pubmed.ncbi.nlm.nih.gov/31570649/
https://pubmed.ncbi.nlm.nih.gov/31488739/
https://pubmed.ncbi.nlm.nih.gov/31488739/
https://pubmed.ncbi.nlm.nih.gov/31488739/
https://pubmed.ncbi.nlm.nih.gov/31488739/
https://pubmed.ncbi.nlm.nih.gov/31488739/
https://pubmed.ncbi.nlm.nih.gov/31488739/
https://sems-journal.ch/8368
https://sems-journal.ch/8368
https://ttu-ir.tdl.org/handle/2346/85762
https://ttu-ir.tdl.org/handle/2346/85762

	بافنده(2020) و والنسولا(2019)، گرین41F  و همکاران (2020)، دنیسون42F  و همکاران (2019) نشان دادند که جریان ثابت الکتریکی با تغییر غلظت یونی محلی سبب تغییر پروتئین‌های عبوری از غشا و تغییرات یون هیدروژن مثبت می‌شود که منجر به بهبود عملکرد نواحی موردنظر ...

