[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

VE-Y )93 i 9 313 30 (A0 (53L) € 0 lass FO A — yinogS

R0 paliann (S ST S 25 g (B (53w 9 gy g9 I (Slamilio (w s
b ST ) SO I liSin S14 3> i 15105 59 40 Sgwv O yleo
395 9w 99 PSolai
(Ph.D)" 534 J sy o (PN.D)™ 30Lcual aible (M.SC)" (6 s 30 Slsls s guznn

I i Sl (K o sl oKl o il Sl o gL 528 095 — )
Il o clian (K iy o sle o823 Nt iz il sl iy 35 00— F

VE-Y/O/NA G5 03 B V- VP - iedls 5o )6 aminfar83@yahoo.com SAVYYAYYAFY 103l shoun saiews o5+

B ol 4 (lws glp ol (0355 ol (S D)o Gl j3 (SHST S 12 (o Pk (LS Sl B
w35t 4 ol 2lojTy15 andllao ol 50 I 09 0 Sl (o) yg yasume Wby yad JUS 50 JoSo slag 31 0oLl
o pdiane (S SIS0y anli e mas ST g S ilepgal gy ilee Gigel pl (lhms o
A &S0 g1 (glad o ol sl o e )l w (Transcraniad Direct Current Stimulation (tDCS))

g @ MIQ-3 4ol dw yy Zulid 3 79,5 9 9959 SLyLro Gub Al YO-IA (514850 1d Connd LS Y7 2o g 9 0150
IDCS (Y t(pigy oo pod = (03 G5l pgeal (1 130l ol (LS (Somizr 9 (o (S5loo b 085 1Y 09,5 duw 4 Bolad
P ks G e 4 OB gy e b e (SRS (Y g toie) e - 5o 5585 anl 53, » JlogsT
o3 0] JLiSeus ©ab o Joaai 9031 bl 2 0181 gl ©)len il Jloel alnSo Ve dudr y g dudr g0 asin
b 6 S o3Il Pl (g, le (o) 2 61y «MBTa0 L I s olo ST g (Lo yd Al WY 51 (g

g )l Sgnd 3 IDCS g (b (g5l yguai gy Wy ol M0 HT (O Ll (glol slaaidly laaidly
Fl o3l qwyyp b .(P=e/ee)) 599 JEailo g ylom w3 Al loo ds po 51.(P=+/YAY) 5,105 5929 (5,10 sxo (g bl gl
(N =51 031050) 0l oo Al o 90 plw 31 5 how gl Oylew Sgugy 2 IDCS Al low 5l o3Il &S w0 )5 asice

339 o 9y Wla pod 03Il 4y 3 IDCS jl eolisiwl b g (b (53l pgual (Biicnd (] SAIBL &1 dgi L 15 puS A
OS99 b (i b)) 59 cowdiy (ol A s e CandlaSaun )05 Cald ke e sl
wilgi o0 IDCS jloolastwl b 9 (23 (53lwyruad Gly poi plonil (i jlai [y (lower Ol poi' planil (Sl (oo 45 oy 3 el
Ol pod pluil Glp (ol (2300 9 009 dado (5040559 0,5des I 5 (GpSala g ol oS W)l L ol
Dl (Gl

0 oo (K9 S| S 20 (63l g3 gl ¢ S 3> Oyl (JliSunn 1 gualS slaely

Lol S0 4 5 [F] ol ol sl (2555 5 Shee Sl S s 8 cad ole ailie S ©pa
a gl LS55, 5 Shee 5o 1) Seis S an 5ot s ol 0o sl cS cel S a4
(Mental Imagery) 3 5l s [¥] ol azazls Jlos Dr 53 SwiSE ES i ST 5 e Sl e 3

&’5@& D9 S Su 525 slal ol el ol S 23 Gom o2l V] cwl (205 ) u—*ﬂ Lol

criie 31 S 0] dhae ledls L Sl oS- s St il psb 4 Sl o e o1 e sl
So $lp Hls e DL, K &S cl iy, s,
ol O\Ji.:;.m,}? s 7] 5,8 L8 4 sgs 5 Shee
SoS Ayl ol 5 5l 4 K5 ) S 5l

polae a3 5 Vsans [Y] sty g 1y 255 Ssa
Ll osi oo oolinal 25,5 gL\ Cost Gl 2550
33y >J§J&:— Se Sl ggjig; o o) LS s

Y¥-


https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

Q‘)&hﬁéﬁ‘“}" u‘.:\.w As g220

s Ol 5 Gl (P s S oY

F S NA] el e s Shae aVoie e lg
o Sz 3 S G ol K ool e b )
IYV] s QT Codss 5 S Jlesl o 4 of\w.a
col il led Jewly Gamlo¥ss b sl Ko
A bcas aans a1 25 alEl st
Lodesls K Wl oss
Sk 2 ol gl e Jeaily o gl 20N s
A tDCS J\.A.C\ 45 w‘ [ g_AJ\J '\"SLSA )\.4.4 b va..a:—

(S s

S GRS S e Sl AiBs Ve S cs O
2 VY] ssdee ot b oaids 00 Sue gl glaikaie
s Ses Gladse Saeli S L L ol L
g« K25 Yo 4 4z 5 L ADCS Sl eslanad b (g5
S Joges Lapl 31 (S a8 a2l axals logill L1
S 2 Sae p Wlg ADCS iz [YFIY]
[79.¥0] 5,15 s

2 ke Ol 51 Wlg e tDCS weadS Slllas bl
3 amlas 5 [YVYONA] aaly aalsy o555 5 Sas
sad Ll 3555 3 Shee L bla) 53 tDCS o5ill bl 5
SN gl s s s sy b die olse 4ol
503 3 Nhae 392 e ealimad Dlae iz slasy S
sLattari [YA] cul saz (20l e Ol 1o 8 o s
G DCS b oyl adlas L (YAAV) oSas
g, 2 sl s ST DCS oS wals oLt (g3 5me
Kim [Y4] ss2 00 Dlas o6 Sl 5 o5l ol
2 IDCS olan o 228 e B gy 4 (Y401)
Jss oWSob i 3 Sdae 5 aseml Olae el
Grr 2 SNes 5 ae cdle S Cibos 5 caby,
s w205 S L goblias sl IDCS o5 8 55 oS5k
S IDCS &A1 sy & (Y-YY) ol,\an 5 Park [r-]
tDCS sl s (sl > o) lacadldly Sl 5 Slas
S 0505 S (Saaler s Shas o)) s wl5 s
[rV] sl

535 S sl e 25 el sl 3l etz
L Gl Ol )l 0ob) cwenl a5 sbasl
R L T O R SRS B IR\ S R P
oleles [V] Ssie S o Sas s glidadl
2 S 05> Ol GRlBl OB e a2l
bolae 6,555 5 olesly (28l ples cs s S i bl
Szl b s Site s alte Sm ae szl
s oS el S5 ol d5e (S ST 0 5 A

¥¥

SN G Jele o L ol K Ll
O3l Sk i 3lnsa Sl sl sl
cwl e Gl L85, Sy 4 by =09
Do sde il 3l B alie gl b S 0]
CUSL (S il s dsb 5o e a8 Gl S s
Sk 25 S W ol (S > Ol ppas Ul
Sy Ol o8 Sl st gl lie o) e 23
S8k Joted s 3l st (& 53 [V] ol S
spier o ok Sl s L) Ol aans
S Ol 5l suas gl e Ol S [A]
sl Ly S wilg e S onl Ll L[] el il
[F] el oas N 5 Shes spp ol M JeSS"
P IV FIVTIS SR WC Fi
i) samaplas bl anl o cal sas ol 2555
S ol psar Olalas ) il o] SSS Gl
Stewart [\Y=\+] ssi e s250s 3 Shes o)) el
Gy s Shee 5 3 Gl s 5l adllas 4 (144A)
i Y| SSs o) 4ol plas 5 eils, Sl sl
D N O P VT o I 5 PR I COL SR g
G opl L3 oBaseS e 8l s byl SaSt
D] el ooy sde plagly Ol pgas Koy Litae
s Ses 5 ol pea Jub o 4 (VAAA)Kearns
oy calsy cly s o A& s JlSy ST Qb
S5 sl s Gl psd &t a2
2wl el 51 s sl Ol 5 S 35 sl
Sl o 4 (YN) ol 5 Post [NO]
O N A U S PO I S WO
Soom s ol bl sl bl basl
AV g Jb ) St sz BB sk 4 ol s
Glensa 4 @b Cuenl &8 szl pledl o5 glael
oL&as 5 Gaggioli [\F] asls o 50 1y o) 5 lesls
Kl o Slomr 5 83 oS5 cpes 45 Al (Y4Y)
DV a0 55 b sz (2005 A5 S5 Sas
s Sas 5 Gl nsd U s 4 (Y-\0)Ekeocha
ooy, Ol WS Ll oals  bowlaSiey 8550
Ol 3 2l 5 G 50 3l p g 45 0 S s
VAT 558w JLeSiay 35T O,
DS Lo i 3 Shes 25 laosed A o~
S Sl e 2t S Sl Ol
(Transcranial Direct Current e s S S
s bS5l S Stimulation (tDCS))


https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

\F.Y )}g‘*ljé‘.:f ‘(5\9 JLJ)\G a)Lu.Z YO .a\.L’>

esS

o YONA oy b ot slacadlaS
ol aile J S Sl | plan g seel&i s
5 dwdan ( (Bolai g a4 dsel K o5 Al cpl
Oligios 4 ax 5 b higed pzem s QL] o s o
o (058 a 53 LB \Y) i YF i cul 5o wadS
o gt e Jols adllas 4 3555 slabms L
s, ol al Jb S s 5 Jl VA-Y0
Golew 252y Jola s slaslas 5 VY] JleS
Shoeslaal 5 Be e B, [YVIYA] e e
Sos> g5 2 5l el 5 [FAXF] ae lagb
S e aallae sy [FF] alblae 51 U8 5as s LlaenBlS
555 stis ol 5 as pae isdly Ol
23 S ol

wliiey 035 51 3 e sl ey S
A sl 5l b badsl plsl 5 o3 olass
L go03) o b oS SLET asbcdlye o S an
Jea il e nsa QUls e Gln
Al i Ol b 4 an g by 5 K50 MIQ-3 4l i
clasl s 4 oA s s sl 5 ol s
(Stratified Blocking Randomazation) (slaib sslas
(O oSy ot 5 i o Sile Lo, VY 058 A
tDCS o5 5 (Y t0ms) cnnd —5 il npa 055
(V5 tomiss cnm =S oS58 aml gy 2 Il
N e 55 5 b B oSS 0

sxlizul glals adi> sausy S ose 3l Matching ol
D 05 Saasl sl Gl 4 ey L [YA] as
Aol allas b4 obe s ol ey S
T W BNV T P
e oml 5 Bwgie YU Sl b owes 4w 4 MIQ-3
IS g oS0ln 4y a5 L Lo a3l 55 s s ki
A GMos S o AL e g Ad de &y L 3505
ol S e

S Y +ds) ey S /J)‘ o5 S5 5l A Y WIS e 8
pom 03 S P 05 82550 A Y Hps305 8 £ 038 23

05 5 £ 05825 30 A Y s sl 68
fb\ 05 S 255l A Y +ps3 058 £ 055 550 A Y +d5)
om 13 5

S EY +dsl e 8 £ 558 25 ) & Y 4DCS o5 8
Py 05 S £ 058255 B Y +ps305 8 fb‘ 058 25

o s 5l ed Gl e Oy ) Gl n

5 e bey b, ol e MIQ-3 wl i,

¥YY

ol o (V] S Comd Susd o ol Olea 51
olge 6zl 5 Sl 4 a8l bl ol 31 el
P SAs S Ml w e S S st Ol
Shacal aals a5 gﬁjyj sl Ol 5 s
S olsea 3 Slamer miie S K Som
Sl & Goso 3 (ras pomYte 2lg b S
Sl aal S e s Shas L ldisdl LB ol
DAz dalss Slay 55 2V 6o Sdas (25

Lol ooy 4o b e d J a8 o, gs ¢l 2]
4 s el w93k e 4 038 S8l 5 s
S s sl eslaad B [FY] el aagly Lo, ol 2
el S lensa Ol s Glenes bt
4S5 85 Gre by S ol 5ol eles
oolied BB s i5e sty olye 4 sl auls o s
& i laglss SOl pal S ol 5l sy sl s
solisad VU 35,5 Culos 4 laws 5 el 2l 35 skt
2 8 Slaemer mitee S o5 Sl el 5 [F] 052
YY) cl sa axlge i 4 5, Sl b a5 @\eu
S e o5l e R0 Sl 5o byl s 08 [VF
WL g ik g;&)'yj st 3l ol @\-ﬂ
5 ob&as,s el se e s e Al oo S
Dlse a4 cole Lol ol Sl 500 o wS claplss
Lol 51 K BT il ) saoss G ol
PP U S U IS VRN R A
4SS 3 g2 palas Ul (6148 o slacndleSe
2 N e S Osi SOl 0 e B
b e i ml ) el bopls e el
T IT IS - SR WSS SOt B WSS POW U
55 b Slaermer e S 20 b o) Ol s
o sbedls LS 0 b s, gy, 50
Wby Gro b Spt Sole 65l s 4 (Sl
4 ol G ol st S8 50S $55) 5 A
tDCS K v 5 583 il o O3 Glanlie o)
YOA el o5, ot oslee sl
il Al

sSsmss ola b G sl adla Gl
S ple ol D aaS wanl Ghls 5 ey
il s IRSEMUMS.REC.1399.073 o)l & oyl

ol Gadow a5 5 obBas,s Jels G anls


https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

Q‘)&AB’JQG}“}‘ u‘.:\.w As g220

s Ol 5 Gl (P s S oY

Do sl e e sl Lgssesl ol 3l e
P TN UE TS CIR VPV VS BN SR PL JUCH EURW
D ool diEs Gy adr 2 5wl o
o 2D Sl s 0s S b il g ali
B3 oA sl Sl gl a0 S 05 )
opl 4 s S o ar ARSy Cad Sde 4 ) (VAVA) aSa
b s w8 o 1 bsls gad bl 5l ey & s
HardS 510 Sty 4 g ate ) bt ol 3w (09,
T O IV g B e S B e
S g 008 sear b 5 | Salise Soslul 4 e
o amio 84S Ws S sl amio ol J5ls 35550600
5038 58, wissl gl Koy aly ol e 3 S
3038 5 K550 0 ol am assle K K 4 areal
S sss a5l wmal 5 syl el K Ll

JUSs s K s VW O 4 o 5l e [FY] 85 S
UQT.JJQJSJM' o®d s OASes r\.u\“_)y o on 4y
QT@JL.\L.chﬂaja\g,wbj Y E VI SRN X IPT
ME@&}W\M%%QJLJcbﬂjw
ol bl ppa o8 5o a0l bgl s S O, wils
Sl G St 5 et dew )l 0F K0S e Adues
LS s

o&aws 5 ealaza | tDCS B}; 55 ADCS Jles! s,
el ActivaTek =S o cale ActivaDose 1l &,
I3 Sa s ol sl wnzel il 55 o (g m b
i oy o9l [YA] a2 sols e Re a8 Sl awals
s ok o [FY] as esls 15 e, sla gy, 66
.\I\SWQ)}T}\ PRI Q.\Aqk;ﬁl;lﬁ\‘ 39d
Mu#fjﬁ‘;g‘xbw‘y)o).wbjj)bsu&\
\td

AALJv c».h YR WOMloe e L‘L Jr.S ong
sl r\—‘:v" L) oss o) 200 Ol ed (pade (255

COM e r\.?d\ Sl e i) O}A)'T r\.?.;\ Ty

053 55m 5 4, JSas o) 4 05 S 4w p «5\‘“@°ij

¥YY

aal ey [ ] az snils 5 wsls 4 (VARF) o], s
sUls wnl LaslFass el sl MIQ-3
($90° S Slepsa x4 Ol gl e
L SmsS s 5 Gom S Sl s
ol Lt sl &S okl Vel 5o 5l eslind
Sl 253 Ga VU el oh g 0) e ol
o 3l Lo fm ) CS 008 e 0l 5 (215
g g odezian (04 WS&A\Sdf s VoS~
bl el minply, Ol gas Gl b i ()
laasmas B 5 cld Gt s Sl 2l 5 Sa
ol g Oy 3515 Gols iz 50 2 6l ot
OO UERYIN S ACTY- SPIHI RN | AW 5Y
b (S eliens 2 gl o/ QLU /30 o
Sl /Y 2Ll (Gass ol liess 5 gl +/90
[P ] el oas 28 G m solbs aliess >

ool sad ol Sl 85 51 b s sas] gbassS
sl ©st ol Ol il aBT K
N VAPV R S B CH B R
232055 wmsd gl adllae ol b )L

T L R e 1 SIS
Vo adda oy ands oo win p s i b &S asl
YOS W R PO POV A R PR N PR VR
A sz (AAHPERD) sl JUsSy s sas i
e OMlae GLL 8 ol BLL ) e sl S
ALy o) ges] 3l eslaad b 51 Bl )
oD 3 S sl ISy o5t sas faw s
o 5 oSl Sl S5 Sl Lt ) By ses]
RABEROW FECF Y el 53 5 ) ande Jawgs VAAF
S o b sl amlow g b 5l Ssd ol ose)]
[EY] o bl (V US8) L5 a4y il blas

e

\ Ny /

H_H-'_'_‘_;"ﬁ__'_ff

Gy ool Jani ae3l 1o SUp SLlgs 5 58 YL sled N IS
o il JLSs


https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

\F.Y )}g‘*ljé‘.:f ‘(5\9 JLJ)\G a)Lu.Z YO .a\.L’>

esS

a0 m 5 o Stpaie Glana) sl pize SLSO
Av dsmy & Az L m;ie.\-‘ﬂ duw,f o ol aas
ose)) el ol &S e e sl ‘&.U)T 055
o3l 3 S cens Jby mis ol Shy sl
el ke gy ot eolid Gedlim IS S sl LL
el Jly mis S pd lensa wlie,
ol el b K Leills SIUT el oses]
o s e Sy samsple lsbs Slaie 5 oyl
a2 oai 5 o) 4 (Pvalue=+ /N -8) sp alesl 6y S
FRRETS TS W UC P NG S S PRE SRFE
23 g ol 6y S an
99 @}f&:—: P) @}waﬁ S o sl calg o
S S92 ol 505 8 aw 3 an plnil s s ¢ 53
Syt o o ose3) Slael e JUj mis 4 s b
S5 bl Gbsls BT gsesl 51 al Jlase
P30 S olsis 4 ool dole ] s a5 as el
3 dias w8 5o s Sem S olste 405 S Jule
03 8 Bl 515 bossl 50 s Sosss Sl Y Joas
Sl a (e 8 N s Sem Sl s (ol s
5058 o iz 1 igobline olie 4 am g b loaal 5
e Sl gm (P-value=+/VOV) 3,6 spms o505l
wa..éug-: Lol ool \-%yﬂ SRV ATy
by Dsd Dol Se Koy s Oole 4 Ll
Cod Slsliae a3l 1 s ol ey ol ey S
le oy OMasl 525 samaplis a5 (P-valug=-/++\)
Wil ot 5> ey S s sad (oS Dsd ose3) Sl
Sliae 55 058 5ol Bml a3l 5 osesl e
S e ol gaose onl (P-value=:/\YF) s
S T U R TVS | B CRCA X W
2518 KaSe b bl Ul sl e glaes 8
Sl oas pldl dilis 550 gt Ko ool
DCS 5 55 3l p s oy 5 o sai (S &5
) oad Slsliae 4 dm s b (P>/0) el 5355 holias
w53 Bogesl o s i ose3) 5l eslimal b el
23 Ssd i9adl om Sl &S Se5) b was aglis o
S als ol gpns onl ps Laseie cl Solime ad b ol
S 5eS blae sob 4wl st Sl
GBIL las 4l 5 el (Bl 5050 5 o505l
L 5T Gl e (P /0 0) ol sas sl M
b os3l 5 008 Bl 51 sl s S Sl ws

A2 oy 4l Sl &5 Sl e ol

¥y

Aol b s oy 5l gagesl o 8 e 515 sl o
Sl s o slse pldl 1y Oy e 31z /Y0
(Y+\¥) (Ranjith and Kumar) L S 5 cusl, @\) Ty
o 08 3 Wl Sose5l S s 5 cpl 4 X e 2l
L gl ol ale (o oslil 4 |, bL 5 a3 S 15 s
P hes abol oSe Blol) s cun 5 o> (WS
- SRRV PN SR { PPN PRIV CE G o\ Wt
ook @'j O3S Dt sl il e 1, el
R P G (U RTINS |
Lo s Olilasl gaeme ol 5o [TV] asl s 4 5,
Loass 4 o S os dils ol i o5 S0)
Loass 4 o5 S 0sd aew 3ls 5008 5,55 5 il
wohais Op B1eY oy a sl Wl S 5,08 ails
435 oak s S ) s e 3ls 5 03,5 Ly
D T LI 51 S GRS PV
LIY] ws e e Glaal + S

53050 5 0303l g c0305) st 3 sdel s 4y glaesls
Oolee oMl S ali 5 e sl OB
5 425 3550 SPSS 5l 5 5l eslaal b JlaSiey o5
b S5l s

bl Gloasls o5 LT i 53 bl B
i (amals 5 Slee Bl SaSl 5 (k) S0
Lol ine Slolb oy Glbl s 6l s 4l
solind Sy mle Ul ol 5 Jly ok pos
Slaoy 8 on el slaaie LS s s
0503 5 ol IS sl Gsesl 5l ot
o p S slaal 8 b S bl IUT 6l
a3 ead ol OMslae 2y Sem 5 B S0ss S
ool T osesl Bl DSy ot ool s es S
A el o) SO e 1l

S bl sbpasle o SLT i

alons s it (atels 5 5lne Ol oul) S8, 5 (0L
b ize ol s w5 Gl s 1 () ) i
olizad Kby mle 65T o3l 5 I s wsy
g salin ¥ Joun 50 &5 H5boles (Y Jpun) Az
Ol g bl S om Jbs mos 3l o e
Jams g503) Skl sboas 5 le s 4l i,
a5 sl goses) shaw ol Jle 5 5a) JlSiay ©ss i

o Sl s oS °9,§ T


https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

OLSes 5 (g se Slsli ds pans Ssd Ol 5 ol p s (SR s K25

d"'m ‘SLQ)M 6&..993 Lgl.am)l.,a] A JS"‘?

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

ot [ i | 3] i | s | g g | o3F ey
IR EN V- YEE £V /0A VY U
KRR 1Y/T1A S7IVD VY S | aaliiny o
Ao | #eree AIYOD Y IAY VY tDCS MIQ-3
A§/o« | €70 YelAee PEIVY \nd Lges JS e . .
23 A Y/ Yol A VY U by slaize) sle e
2% A VIVAY Va/ay VY &y o
Yo YA Y/£e0 YNy \Y tDCS Jw
Yo A YIV-A Yo Y5 Ggas JS
\0 . b/vaa FAY VY U
\$ . ¥A10 1Yo VY Gl prys o
VE . Y/ VIVD Y tDCS o5l
\$ . £/OYY R Ys Gge JS
\0 . FIAYY BIvD VY Uy
W v Y5 VIBA VY e whaly ke
Y- ¥ /PN ) VY tDCS OISl Sy S g5 el
Y- . /EeY VISt Ys Gges IS
\0 ) ¥/5-a DIAY VY s
% v Y/F) VI VY Gl | ]
\0 ¥ YIvOY A/ A Y ibos | S o
\0 ) YIAA- VIEY Ys Gges JS
G sl iie Slold @ie ey Gromis sl Shigmgymlds gasl @l Y Jgor
Goblxs | olil a0 | o)Ll 09,5 JUeLo
-IASY VY Jasg | s
VA WY TROA | g | oL oS
SYYY X -AYd | tDCS MIQ3 o .
S X Y | s Fgae slaien) sloiie
/- 00 WY RFE | gl (jl:)
Aoy VY “IA¥d | tDCS
o[- OY VY ADD | s
-J-a¥ 'Y MY | il | ozl
A1V VY .04 | DCS
-11as VY Y| s .
“IVEA Y JAOA | eilensa | o0l " Jwif e
I¥e5 X .AYY | tDCS PO O
A5Y 'Y RSN | s
AIYAY 'Y AT | il | o Buile 0]
-IVOV VY .[A0A | DCS
5 il JLESy g Sl e sl 553 cslaoglal ol 5T gl s ¥ g
Gololios | yagdojlol | Olaye Xl | gol3lazj0 | ¥ go5 Sla o Eg0me &=
o | avA- YE/AFE \/OY - YAl - 90 o
-IVoY ffe VY /04 AN 05,5 55050 o7
YIO¥- B+ EVD VYANYY j;ua:w (S0l) (929,709,015
ofee WWELYY | 00 F/AY \ OB+ F/-AY Tae 5l e L
SN[ YA AATF Y VaSVYY 05,5 or
FAITSA v \8Y/A% s 35 dlen

¥¥o


https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

\F.Y )}Q‘JG.A.:/}J‘.}JA ‘(5\9 L;v\.u)\c 0)\&4.:! A .,\.L:-

esS

551 s ol S 058 b amglie 3 el a4 S
AL JRCTSREN | VS I U [ S SN ER P W
Sl 4 amy LS as ol gl » 8 s
ook 4 oA 30008 Sl 5 Sl e bt
o 5 e Sl b oE VY 6y 8 a4 ol
sl 3 bl Sy elad Ly sias s LSS
A g@.\-‘j °3J§ A o Gololae bl ol candlas
53,5 35 Sl gagel Cutl 35my s st sla ke
ot b anda VY Coe 4 e g3l e 5 tDCS
el Sl s 85 b e O Cov catia
o sl K g A lae alds VY Sl L Aol ol
RSN U T PN TR Y TSI PIICE Y RV W
03) o) e w5 b 6 5 sl ISy ope
A i (Cowd o 5 0] eils Jolie sllss HIUD)

2\ G o ead ol bl G bl
2 o) Osd pse3l Shlal Sl 4 550 e sanlis
ot 88 psn3l 5 sl m 00 ples] ey S an
TS K S VT U CHCIN PPV N
ISy &5 0505) Sl (&S 5 55\ 2 55 ADCS)
sas w5 B s Saa o)l pasls Glye 4 S 5
o S s ol 4ol aals (olslian g el
Syt Ko dmy o2l b Sl Spmy w350 05 S Y
3 Ol L:ﬂ w5 S aw 2 o \-%é-’yﬂ Spd )l
Sl ommad 2,15 $blae bl ol s
IS 05 5 sy Ol el Hsbopar 5 oas r\-?v" Ol
St o3l Sl il sad aeloe St Sl
Gobslime W] ol 31 ol 6,8l 5 s al Sy
g5 P & 58 Lasta ol I 5 2l KK L
Y R ST SR FE %

53 058 A eslal oW b Ll 4 x5 L a2l
ooy S 553 4 5 aglin by 25 8 19 T g3
Sl 358 bl (Eole & an ekt (nbl
S Gl e Glaey S 51 Jols bl ol
5 0 il b oanlic 5 IDCS K v alslue
2013 5 (S omias Ol e

N S e ol sl Ll bl b
il oSy, 4 S8 Gl o Sas ) L SSS
o0 ool S K el sas r\-’.v" Lol ol
JlSs Glans Cudge 53 (3L Cnenl &S5 S6 5 Sl
2o rJLw-“ sl 5o o el Sad Ol )l

)\ O g 45‘5.45 92 s O‘)\Saw))j O g J;LA.G r}‘u\.ﬁ

¥rs

: e
|

J =S 3ln s tbes

058

el S S5 Sl i sl 05,5 51 ¥ JSs

S skl oSl polie
<

\ -
3
% 4
3,
: A
\
g5 _—
ig ) /
B!
5,
9
9 o

.

o503 e osilom BNl el
RIS

0 il LS o jlial it sl ge3] 1Y S

—— 5 —O— tDCS

ol s

e
p ,/‘___.

G aile g5

@53 Skl (ke uslie

oyﬂw,
RE3)

3l Uiy S5 jLetal it sl gl 5 03,5 ke 51 F S

REZS1-

G 33 A6 Slalie g 4 Pl G

L&y ©s Solge » IDCS 5 b Gl ppas
\a' J,,S .3}‘); & WA w‘ﬁj 6\Mf JJ« W.J\*&w
a8 ks P 05 S olsea 55 oy Ol ¢l
058 50 &S ol gl ead el bl bl
Ssd ose3) Sl s sms bbb Gl s
JE 0 Oad Oyl ub\.w olse 4 &S :J.é.l\ Jlss


https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

Q‘)&hﬁéﬁ‘“}" u‘.:\.w As g220

s Ol 5 Gl (P s S oY

VT - FCH | S S - W PR
S aslisal | 5 Skt s oIS 5ok 45 25k i
5 Ekeocha (Jlw olgie 4y a8 o o, 1, 23 ol s
ESITIES SCCRRTS e A R A0 Jl
ol O gy G basl bl sl
T R Rt e
Y| a8 6 8 ams g onl 2o oty cdl S0 csls
R T I 2 a T T T
£V Ekeocha gdss 53 [VA] 258 ad JlsSas 531 b
(Sl 8 ol an 4 Sl 05 S ey 2505]
b s s G0 o o 5 5 G0 GOl 5
22l G b alie o Wsad a0 SYL sy
JLYOA o 3 b gosasl g o3k oS i o) G
o= Jola> Ekeocha bug sas pluil gdss 5o o4
s e e Sl VU A Lol gy Jle VA La s e
53 esdhe a4 awmals e JL Pl i gl 5l a5 oy
Gl e Jh K Ss bl Lol s
b gosesl 5l & Ekeocha sams s Ll awals JLeSes
e, s o s aah JSs b SYGb Al
Sl psa 2Uls wdle 4 S oS8 IS
el 5 S8 8 i 3y 55 bagagesl
sl G s b 50 (LS s a5l ey S
350 7 00 5 Aeda = o OO e el Lol s |
ads p s ey ol e Sue p wad el Jlse
il cmals onp 4 5 oad S5 Jelse ol g aids N -
03,85 5 Nl ob,S ol o JUS 554 SV
o 3 Sl g BT s mle Vo) 48 5T o
el » Ekeocha glaasly on 25250 28l Allg o
JW o 58 Wojtkowski .oule a5 1) Jols sadss
Lol sl gbaly S ey LVAAY
bl Ol Eole i ol s A Sl by,
Os-lae WOJtKOWSKI 50 55 [0+ ] demy sgtlie s
sl Ll as ol Sl 55, VA 52 andar VA S
5 JAS 5 @l s 058 55 5 S 5o bagagesl
Sy Ul 5 oo She San o Wy 6 cda
P | K. CR K TN o L W W PY |
23 Sl e QU5 Gl pae 5 a0 0l Dl
G 5 g ) @l s ol e sl
olal gl Ll 5ol & ey BB S sl ol
RS O Ve U VS 6 G IR e [
oledl b gsgesl oldlas = s s Shes b

YV

Lol 5wl kal) cnl Do as, S 4 (b SeSS
e ol e K s ol s b ad )
5 0k 5l ol IDCS g, 5l ealinal |y Jlie ol 4
23 Sl jar 5l eslatal a5 whoaw; 55k cnl 4 L2555
205 A st 3 Shes dsp Sl op e LSS s
o) S 4 s 5l ot s L a5l e S -
Tl i ose 5l sl > (L8555 53 ey 4 (2
ol Sl (GLISas,5 das) corizas ol il
Alosls gLz tDCS Jan re ool o S0 sla 2
L aS sl glas (sl g alslne o5 5 3l Jool C.L.
5 bgssel JLSs S Dbl Hllas 35 3520
Sy Koy Oy cpl Lloliae $8sb gi'-e.\ﬂﬂ L s
$olaline sl bl s 51 gad (g5l 3 Jols
<l g_s‘bﬁjf 0900 S s oo Ll sl Loy § Lo L
S g3l A o 53 (83 3l 05 8 55 s
Al BRI Sl sre 830 O}"J.Tui‘mf. 4
& o) ISy Dp oped] Slaal 53 sad saalia s
ol 0o ot OlWle 28 Ll g5l e abay
Jl s (bl 5 AY Gis b cwlial,oe i)
o Lols sy basl Ul cgline o 5 e YT
sele ol S0k e ppa b e b e
K 3l 5 05 8 gl g 65 4 st Ly o
@ S 2l G At 55 G cal Sbaasly s
DIWV] 258 Sbline bl i 51 (o5l 5 055 4 b e
Sl S o 4 YN JW 5 ol Sas 5 Post
JsSs 331 QU 5 3k S g s sl
31 im n 3131 SO, sl 48 wals ol 5 sy,
J3 5 St s JUsb a4 el ol s il
5o Yoot Jl 5o oK 5 Guillot sb-s [VF] Xos
Lol ol Lol G sbaasl L ool el
St S S0k s b e,
LSSt o8> gl ol o Shas a8 sl plas JlasSle
Sobslime Hsb 4 glen Sl s 5 il s S
4 VaAd JW > Eckert RTINS [YA] w25
T Sl s Shae (a3 Slesa Gl
S5 3l Jole ssp &S Wl plis gy sl csls
IS 058 31 Fibm oblme ssb 4 and 5 (S5 o
3 A Y 058 n s bgagesl sl (o ol s
ad bl glaads m anda =y 5 Sl s il
ol Gdss ailes (G Olids Ll s [F4]
b sssl olee s Shae spg Sl 83 Gl ppa


https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

\F.Y )}g‘*ljé‘.:f ‘(5\9 JL@)\G a)Lu.Z YO .a\.L’>-

esS

alie 53 Gaios cal 5o [0F] ap dke soml oo Slas
ol 02 5 Sae 350 2l Il Koo ol i
el eass Jbliae Ul B 5l seq ol Ul
Geis OV oL, es 5 Mizuguchi' uiss s\a gssesl
G p b Ny g SOl ok b ol
g 4w il ands an s G2305) p g slisa
DS il L0 K s ) e IS Js gl P,
5 035t oS Dby Jlagl DCS alslis oly e cul b
sl ash Jsla - Jsl8 & o C’L"’ L xlg o

ol a2l Gl s O 5 Olides S
38 5 s e IDCS Ko & Lot 4t
Jlo Lo oL\ 5 Barwood (Jle olgis 4 )l 3550
Sl 5 dblas (25,5 3 Skas , tDCS sk Y8
A3 o s ) r;g 5 Jame bl 5o K25,
sShe Ll tDCS Jlsl & s § ams 5 ol
sl (IS b 4 5 2l ol Lok 4 (ol a5 20
Seolias 5 Sas Sl (2505 5 e Jsl DCS
wle elss Gz cnl 5o [OV] das i a5 1 (2505
sram e 5 il s Sole Sl culin
w25 Db Wl S S S il F 15 e
5 ol o Oslin s 4 plaes el W5 e 4SS )

el 5 et Oladow Wl ey b R € Pl
5 e Jls g DCS S s FUQUIN:Y ol ol s
bis S 4 Slaas Ol i WS 5o Wlg e 200
S 1) x33%) s Ses 5 0 S K8 gsf' sbo,le
S o s basl 5o ol 5l gl e cpl b s
s Sas gamYsde ol el S S IDCS
2 S s Ol ea cel &S [DA0A] cwd (Ssre
Jlsl s s[5+ OA] spde ol S m oS3,
3L Gre Sl Gao SOSU pl S se b Jls 51 EDCS
5 ead gl el WS IE oba o s &
Gb O Gosranss e S 5 MK e
spie ol el il slad Jeily paeml 20 s
S S, Jbhgsl IDCS s, [YONYANR]
Jlash Sl o [Fe] s G131 628 Sy v
Sbiios ol (b s gast 5l sie Jlas] DCS
V8] Sl 3 e 5 S

alie sl gladllas (8 b o ol sla ) 2 b
Solge 2 IDCS Km0 5 d ol npa GRos 92 S
Aol G s cwl eazd el JlSiy o

YA

225 foe 5 die oLl (5l ppa Ol e &S Klarzls
[0rNFAF] e

A S S a lsa B s
Sl St e A8 S 2RSS 5 0dd S0 S
Lo [OV] ssie ool il dlo 0o pdi S o0 e
ol Wl e olal (gl paar 5o &S o
[OY] anse I3l 5 (S5 123 G p RS o 8l o
NS K lensa 2 e 38 R0
Al sl b oS Dlae e s O i
b gl pls OF] A8 e o Al e ) oS -
Cdl alie Sl (S GOl sl r\é—“ PRS-
[0F]) el S o iy sl 2l ¢ 8 3 (s 50

L «S sl las 55 1DCS sl 655 51 Jols gl
2 sl Jusi Spa Ollasl bl 55 2520
S50 Koy e ol Dbl 8L g;ilabﬂ L),z
Sl b obliae @yl wo,ll ks 51 dDCS 51 ol
O ol 255 55 S smon o Ll asla bey S
533l & Camd 03a3lm A 53 IDCS 65 3 s
2l 50,80 4S5l (b sas g5

s i) ISy S ope3) Shael Lo ad sanlie g
ol oo ot OlWllas 1L 55 tDCS K ow abanly 4
B e sa 23l Ol 31 p1aSs 4l kil b 4
ot 3l ol el diles s JlaSias wpi S >
S s Slee iyl s wigoe tDCS (olides
JU oo oL Kea 5 Okano [OON V] asl 535 olLKas,
#3453 Ui JbsT IDCS (S o5 il o8 sl YoAY
ol Bl sz 5 S 505 el Jsb L3 e 2500
S b Ui Sl 56 QJ’ BRP33Y s Sas
asdlls S 5 Fritsch 5 Reis Y-V Y Jlo s [VA] aes e
Sk s S oS GamVode s 4 oo
el Al e e S Sl sl | S
Bsdge Jami gimly 4 IDCS & wisls plas oo ol
b S o S hes BNl 55 okl 5 3l amly 5,8
Gl oz Jols s cpl 50 OWlas &5 55 [YP] )0
a ol IS S35l s g tDCS (K e &S
=& YA L 5 o, s Mizuguchi (Je ol sie
Aals Sl Ol S 5 Shas  slazse IDCS
Jsb 53 S0 Sas az S s ol mls bl
09 de Olme Ll il 25 IDCS (S o s ¢S
e 5 o350 Ll bl a5 calalie 51 i b acslia
o)l CL—-v L Sh&ass olr Jwls S - s


https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

o‘)&h)é}aﬂjﬁ u‘.:\.w As g220

s Ol 5 Gl (P s S oY

2o Shnsa S ol e a LK IS
Uls bl o 1) oole S 5 s o Sas
5 b D laslie s )50 Dol il s
5 b Silnya ary B OSL w e Ll
Sepl Sl JLSay O &)\ge 350 2 IDCS K o0
g5 9 ol Ol aslae gl Gue (nl 3L Sldss s

2,10 2 5m s 5 Kad Hloline L;)\.JJ.B)'\ EEEW

D)3 9 S

ol 1 Lo aalllae ol 53 S8 | &S (ol 3l bt )

s sl Olided S 5 XS b ol oo

SRSl 5 S5 plaw Sy ke sl s
S

VU Sdugs yhaiis 9 S lino

«5)3T@-°.' USRS sl lae f‘)’ 5 ol a0kl
S i 5 LT i3l 5 e b oltadl (aesls
DBy 5 aer Wlie Syl ases 3K 1 g mse 5 B0kl

.b)_,w.ka\a‘)dj\.ud\.@w’aa_’w@)jbcu

égl.i.o

[1] Button C, Macleod M, Sanders R, Coleman S.
Examining movement variability in the basketball free-throw
action at different skill levels. Res Q Exerc Sport 2003; 74:
257-269.
https://doi.org/10.1080/02701367.2003.10609090
PMid:14510290

[2] Frazier W, Sachare A. The Complete Idiot's Guide to
Basketball: Penguin; 2004.

[3] Halvari H, Thomassen TO. Achievement motivation,
sports-related future orientation, and sporting career.
Genetic, Social, and General Psychology Monographs.
1997; 1;123(3):343-66.

[4] Weinberg R. Does imagery work? Effects on
performance and mental skills. Journal of imagery research
in sport and physical activity. 2008; 14;3(1), 1-21.
https://doi.org/10.2202/1932-0191.1025

[5] Mizuguchi N, Nakata H, Uchida Y, Kanosue K. Motor
imagery and sport performance. J Phys Fitness Sport Med
2012; 1: 103-111.
https://doi.org/10.7600/jpfsm.1.103

[6] Martin KA, Moritz SE, Hall CR. Imagery use in sport:
A literature review and applied model. Sport Psychol 1999;
13: 245-268.
https://doi.org/10.1123/tsp.13.3.245

[7] Minas S. Acquisition of a motor skill following guided
mental and physical practice. J Human Movement Studi
1980; 6: 127-141.

[8] Taktek K. The effects of mental imagery on the
acquisition of motor skills and performance: A literature
review with theoretical implications. J Mental Imag 2004.

[9] Yue G, Cole KJ. Strength increases from the motor
program: comparison of training with maximal voluntary and
imagined muscle contractions. J Neurophysiology 1992; 67:
1114-1123.
https://doi.org/10.1152/jn.1992.67.5.1114
PMid:1597701

[10] Driskell JE, Copper C, Moran A. Does mental
practice enhance performance? J Appl Psychol 1994; 79:

¥¥a

e 2 a3 JliSiy S5t O)lge (o 3 5n 2 A0S
o Ol 5 IDCS K o god (5l s alslis
2o Gl s ol oS, L JLS
Slaos S o0 4 50 amlie | Lols oo C’L" ol
Sl goss hline ole &S s jakis ‘L,»&e.\-‘ﬂ
M H olie ilie Glaoy 551 Jolo mls ol
5 2 Ol psa baglis 55 IDCS K v sl
S ool sy Jlasl cpl )l g5 (WS s, Ol e
a oMl Jlsl s 5085 g sy adllae 1S5 L
s line 55 bl Bld 5l mls 5 GV

4 dgame andlae ol ISR S T LS PRES
5 o Sl Sy e YOVA S5
b o3 aalllan IS5 ot 0T (5 pdy et Sl 130
BALIRY (e el Ol C’L‘“ 5 2oy slawd,
2 el s 4 gl ol p&as s S ey
o ISy ©p 0 agagesl by el Ll
o )5

Ml S Bxle 5 1 bl oboline Js 4
Sliae 5 s, Ol s 5 IDCS K o5 cg3\ g
P I B K PO B I SO P BT TIPS PR
O, 53 JliSs Spi Oslge Gl 31 ) oM lae
ot 28 s b S o s S sl e LSl
b S AL LS o esed ae ol Sl pthsel bl
ST VIRIP NAC N S N SR N G YW R T vy
5 Sisel s 5 CBs 0 asmdh o OSUl s ol &
Sl pa Sl es ol e @al 315 G, cn e
3 055 Sascaal b i slaole; 5o e
3l 5L Sk 5 sas S D)l i oy Wlss
Al dde 555 5 Shas

e b Gladey saiy] 53 358 slgty obleniy
WSSy 58 Slal Ly ode 5 Wsd el St e
(SUs alul Gl Ll Wil o K b bl
2 bl S5 o 5 s gl lasly s
T ol izt s Dl s 2a5e b P
bl oy 2 L Gdes s ad, LS 4 Al 5
GHas (Sas 5 calizdd ol B Blo s o s
55 eon Bgagesl e 4 slazel 5 55Kl e s
¢l AT ean] ladss o spbe Slgtie rimed
25 3l pamadsl w3l (Som ($a03) ol psas
P ¢l ST oz 5 (G s S (e s
lialis ) 3,50 pbrs S, lgs , IDCS Jlsls


https://doi.org/10.1080/02701367.2003.10609090
https://doi.org/10.2202/1932-0191.1025
https://doi.org/10.7600/jpfsm.1.103
https://doi.org/10.1123/tsp.13.3.245
https://doi.org/10.1152/jn.1992.67.5.1114
https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

\F.Y )},{J,.@..lji‘)f ‘(5\9 L;VLJ)\G AJLM.Z YO .A.L’>

esS

transcranial direct current stimulation. Exp Brain Res 2009;
196: 459-465.

https://doi.org/10.1007/s00221-009-1863-9
PMid:19479243 PMCid:PMC2700246

[28] Barwood MJ, Butterworth J, Goodall S, House JR,
Laws R, Nowicky A, Corbett J. The effects of direct current
stimulation on exercise performance, pacing and perception
in temperate and hot environments. Brain Stimul 2016; 9:
842-849.
https://doi.org/10.1016/j.brs.2016.07.006
PMid:27567471

[29] Lattari E, Campos C, Lamego MK, Legey S, Neto
GM, Rocha NB, et al. Can transcranial direct current
stimulation improve muscle power in individuals with
advanced resistance training experience? J Streng Condit
Res 2017.

[30] Kim J. Effects of dynamic stretching exercise
combined with transcranial direct current stimulation on
lower extremity muscle activity and jump performance in
soccer player. J Korean Soc Integrat Med 2019; 7: 273-282.

[31] Park SB, Han DH, Hong J, Lee JW. Transcranial
direct current stimulation of motor cortex enhances spike
performances of professional female volleyball players. J
Mot Behav 2022; 1-13.
https://doi.org/10.1080/00222895.2022.2090489
PMid:35726151

[32] Frazier W, Sachare A. The complete idiot's guide to
basketball. indianapolis: Alpha books and penguin group
publishers; 1998.

[33] Okano AH, Fontes EB, Montenegro RA, Farinatti
PD, Cyrino ES, Li LM, Bikson M, Noakes TD. Brain
stimulation modulates the autonomic nervous system, rating
of perceived exertion and performance during maximal
exercise. Br J Sport Med 2013; 49: 1213-1218.
https://doi.org/10.1136/bjsports-2012-091658
PMid:23446641

[34] Cogiamanian F, Marceglia SA, Ardolino G, Barbieri
S, Priori AJ. Improved isometric force endurance after
transcranial direct current stimulation over the human motor
cortical areas. Eur J Neurosci 2007; 26: 242-249.
https://doi.org/10.1111/j.1460-9568.2007.05633.x
PMid:17614951

[35] Tanaka S, Hanakawa T, Honda M, Watanabe K.
Enhancement of pinch force in the lower leg by anodal
transcranial direct current stimulation. Exp Brain Res 2009;
196: 459-465.
https://doi.org/10.1007/s00221-009-1863-9
PMid:19479243 PMCid:PMC2700246

[36] Angius L, Pageaux B, Hopker JG, Marcora SM,
Mauger AR. Transcranial direct current stimulation improves
isometric time to exhaustion of the knee extensors.
Neuroscience 2016; 339: 363-375.
https://doi.org/10.1016/j.neuroscience.2016.10.028
PMid:27751960

[37] Abdelmoula A, Baudry S, Duchateau J. Anodal
transcranial direct current stimulation enhances time to task
failure of a submaximal contraction of elbow flexors without
changing corticospinal excitability. Neuroscience 2016; 13:
94-103.
https://doi.org/10.1016/j.neuroscience.2016.02.025
PMid:26892298

[38] Maeda K, Yamaguchi T, Tatemoto T, Kondo K,
Otaka Y, Tanaka S. Transcranial direct current stimulation
does not affect lower extremity muscle strength training in
healthy individuals: a triple-blind, Sham-controlled study.
Front Neurosci 2017; 11: 179.
https://doi.org/10.3389/fnins.2017.00179
PMid:28420959 PMCid:PMC5378798

[39] Acharya AS, Prakash A, Saxena P, Nigam A.
Sampling: Why and how of it. Indian J Med Special 2013; 4:
330-333.
https://doi.org/10.7713/ijms.2013.0032

[40] Hojati A, VaezMousavi M, Khabiri M. Psychometric
properties of Persian version of the movement imagery
Questionnaire-3. Sport Psychol Studi 2016; 4: 1-16.

[41] Williams S, Cumming J, Ntoumanis N, Nordin-Bates
S, Ramsey R, Hall C. Further validation and development of
the Movement Imagery Questionnaire. J Sport Exerc
Psychol 2012; 34: 621-646.

¥o-

481.
https://doi.org/10.1037//0021-9010.79.4.481

[11] Landers DM. The effects of mental practice on
motor skill learning and performance: A meta-analysis. J
Sport Psychol 1983; 5.
https://doi.org/10.1123/jsp.5.1.25

[12] Isaac AR. Mental practice: Does it work in the field?
Sport Psychol 1992.
https://doi.org/10.1123/tsp.6.2.192

[13] Holmes P, Calmels C. A neuroscientific review of
imagery and observation use in sport. J Mot Behav 2008; 40:
433-445.
https://doi.org/10.3200/JMBR.40.5.433-445
PMid:18782718

[14] Stewart GR. A single subject design to study the
effects of a mental imagery intervention on basketball free
throw performance: Queen's University at Kingston 1998.

[15] Kearns DW. Effects of mental imagery on free throw
performance of varsity basketball players during practice and
competition. 1988.

[16] Post PG, Wrisberg CA, Mullins S. A field test of the
influence of pre-game imagery on basketball free throw
shooting. J Imag Res Sport Phys Activ 2010; 5.
https://doi.org/10.2202/1932-0191.1042

[17] Ay K, Halaweh R, Al-Taieb M. The effect of
movement imagery training on learning forearm pass in
volleyball. Education 2013; 134: 227-239.

[18] Ekeocha TC. The effects of visualization and guided
imagery in sports performance. 2015.

[19] Okano AH, Fontes EB, Montenegro RA, Farinatti
PdTV, Cyrino ES, Li LM, et al. Brain stimulation modulates
the autonomic nervous system, rating of perceived exertion
and performance during maximal exercise. Br J Sport Med
2015; 49: 1213-1218.
https://doi.org/10.1136/bjsports-2012-091658
PMid:23446641

[20] Nitsche M, Fricke K, Henschke U, Schlitterlau A,
Liebetanz D, Lang N, et al. Pharmacological modulation of
cortical excitability shifts induced by transcranial direct
current stimulation in humans. J Physiol 2003; 553: 293-301.
https://doi.org/10.1113/jphysiol.2003.049916
PMid:12949224 PMCid:PMC2343495

[21] Jacobson L, Koslowsky M, Lavidor M. tDCS polarity
effects in motor and cognitive domains: a meta-analytical
review. Exp Brain Res 2012; 216: 1-10.
https://doi.org/10.1007/s00221-011-2891-9
PMid:21989847

[22] Lang N, Siebner HR, Ward NS, Lee L, Nitsche MA,
Paulus W, et al. How does transcranial DC stimulation of the
primary motor cortex alter regional neuronal activity in the
human brain? Eur J Neurosci 2005; 22: 495-504.
https://doi.org/10.1111/j.1460-9568.2005.04233.x
PMid:16045502 PMCid:PMC3717512

[23] Nitsche MA, Nitsche MS, Klein CC, Tergau F,
Rothwell JC, Paulus W. Level of action of cathodal DC
polarisation induced inhibition of the human motor cortex.
Clin Neurophysiol 2003; 114: 600-604.
https://doi.org/10.1016/S1388-2457(02)00412-1
PMid:12686268

[24] Antal A, Nitsche MA, Kincses TZ, Kruse W,
Hoffmann KP, Paulus W. Facilitation of visuo-motor learning
by transcranial direct current stimulation of the motor and
extrastriate visual areas in humans. Eur J Neurosci 2004;
19: 2888-2892.
https://doi.org/10.1111/j.1460-9568.2004.03367.x
PMid:15147322

[25] Cogiamanian F, Marceglia S, Ardolino G, Barbieri S,
Priori A. Improved isometric force endurance after
transcranial direct current stimulation over the human motor
cortical areas. Eur J Neurosci 2007; 26: 242-249.
https://doi.org/10.1111/j.1460-9568.2007.05633.x
PMid:17614951

[26] Reis J, Fritsch B. Modulation of motor performance
and motor learning by transcranial direct current stimulation.
Curr Opin Neurol 2011; 24: 590-596.
https://doi.org/10.1097/WCO.0b013e32834c3db0
PMid:21968548

[27] Tanaka S, Hanakawa T, Honda M, Watanabe K.
Enhancement of pinch force in the lower leg by anodal



https://doi.org/10.1037/0021-9010.79.4.481
https://doi.org/10.1123/jsp.5.1.25
https://doi.org/10.1123/tsp.6.2.192
https://doi.org/10.3200/JMBR.40.5.433-445
https://doi.org/10.2202/1932-0191.1042
https://doi.org/10.1136/bjsports-2012-091658
https://doi.org/10.1113/jphysiol.2003.049916
https://doi.org/10.1007/s00221-011-2891-9
https://doi.org/10.1111/j.1460-9568.2005.04233.x
https://doi.org/10.1016/S1388-2457\(02\)00412-1
https://doi.org/10.1111/j.1460-9568.2004.03367.x
https://doi.org/10.1111/j.1460-9568.2007.05633.x
https://doi.org/10.1097/WCO.0b013e32834c3db0
https://doi.org/10.1007/s00221-009-1863-9
https://doi.org/10.1016/j.brs.2016.07.006
https://doi.org/10.1080/00222895.2022.2090489
https://doi.org/10.1136/bjsports-2012-091658
https://doi.org/10.1111/j.1460-9568.2007.05633.x
https://doi.org/10.1007/s00221-009-1863-9
https://doi.org/10.1016/j.neuroscience.2016.10.028
https://doi.org/10.1016/j.neuroscience.2016.02.025
https://doi.org/10.3389/fnins.2017.00179
https://doi.org/10.7713/ijms.2013.0032
https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

O‘)\SA&)&)M}A u‘.:\.w As g220

s Ol 5 Gl (P s S oY

[52] Li S. Movement-specific enhancement of
corticospinal excitability at subthreshold levels during motor
imagery. Exp Brain Res 2007; 179: 517-524.
https://doi.org/10.1007/s00221-006-0809-8
PMid:17160400 PMCid:PMC2889909

[53] Hashimoto R, Rothwell JC. Dynamic changes in
corticospinal excitability during motor imagery. Exp Brain
Res 1999; 125: 75-81.
https://doi.org/10.1007/s002210050660
PMid:10100979

[54] Mizuguchi N, Nakata H, Uchida Y, Kanosue K.
Motor imagery and sport performance. J Phys Sports Med
2012; 1: 103-111.
https://doi.org/10.7600/jpfsm.1.103

[55] Kamali AM, Saadi ZK, Yahyavi S-S, Zarifkar A,
Aligholi H, Nami M. Transcranial direct current stimulation to
enhance athletic performance outcome in experienced
bodybuilders. PLoS One 2019; 14: e0220363.
https://doi.org/10.1371/journal.pone.0220363
PMid:31369607 PMCid:PMC6675286

[56] Mizuguchi N, Katayama T, Kanosue K. The effect of
cerebellar transcranial direct current stimulation on a
throwing task depends on individual level of task
performance. Neuroscience 2018; 371: 119-125.
https://doi.org/10.1016/j.neuroscience.2017.11.048
PMid:29223349

[57] Barwood MJ, Butterworth J, Goodall S, House JR,
Laws R, Nowicky A, Corbett J. The effects of direct current
stimulation on exercise performance, pacing and perception
in temperate and hot environments. Brain Stimul 2016; 9:
842-849.
https://doi.org/10.1016/j.brs.2016.07.006
PMid:27567471

[58] Nitsche MA, Paulus W. Excitability changes induced
in the human motor cortex by weak transcranial direct
current stimulation. J Physiology 2000; 527: 633.
https://doi.org/10.1111/j.1469-7793.2000.t01-1-00633.x
PMid:10990547 PMCid:PMC2270099

[59] Priori A. Brain polarization in humans: a reappraisal
of an old tool for prolonged non-invasive modulation of brain
excitability. Clin Neurophys 2003; 114: 589-595.
https://doi.org/10.1016/S1388-2457(02)00437-6
PMid:12686266

[60] Nitsche MA, Paulus W. Sustained excitability
elevations induced by transcranial DC motor cortex
stimulation in humans. Neurology 2001; 57: 1899-1901
https://doi.org/10.1212/WNL.57.10.1899
PMid:11723286

Yo\

https://doi.org/10.1123/jsep.34.5.621
PMid:23027231

[42] Strand B, Wilson R. Assessing sport skills: Human
kinetics Publishers; 1993.

[43] JL H. How to elicit supernormal capabilities in
athletes. Coach, athlete and the sport psychologist 1979;
113-132.

[44] Oki K, Mahato NK, Nakazawa M, Amano S, France
CR, Russ DW, Clark BC. Preliminary evidence that
excitatory transcranial direct current stimulation extends time
to task failure of a sustained, submaximal muscular
contraction in older adults. J Gerontol A Biol Sci Med Sci
2016; 71: 1109-1112.
https://doi.org/10.1093/gerona/glw011
PMid:26912478 PMCid:PMC4945887

[45] Lang N, Siebner HR, Ward NS, Lee L, Nitsche MA,
Paulus W, et al. How does transcranial DC stimulation of the
primary motor cortex alter regional neuronal activity in the
human brain? Eur J Neurosci 2005; 22: 495-504.
https://doi.org/10.1111/j.1460-9568.2005.04233.x
PMid:16045502 PMCid:PMC3717512

[46] Villamar MF, Volz MS, Bikson M, Datta A, DaSilva
AF, Fregni F. Technique and considerations in the use of
4x1 ring high-definition transcranial direct current stimulation
(HD-tDCS). J Vis Exp 2013; 77: €50309.
https://doi.org/10.3791/50309
PMid:23893039 PMCid:PMC3735368

[47] Mashuri H. The effectiveness of basketball shooting
training model on improving shooting capabilities of
Basketball players in pasuruan regency. J Indon Phys Educ
Sport 2017; 3: 71-76.
https://doi.org/10.21009/JIPES.031.09

[48] Guillot A, Nadrowska E, Collet C. Using motor
imagery to learn tactical movements in Basketball. J Sport
Behav 2009; 32.

[49] Eckert LA. The effects of mental imagery on free
throw performance. 1989.

[50] Wojtkowski R. Effects of a psychological skills
educational program (PSEP) on free throw shooting for male
high school basketball players [dissertation]. San Jose State
Univ.; 1993. DOI: https://doi.org/10.31979/etd.8jh6-z2jz.
https://doi.org/10.31979/etd.8jh6-z2jz

[51] Lorey B, Pilgramm S, Walter B, Stark R, Munzert J,
Zentgraf K. Your mind's hand: motor imagery of pointing
movements with different accuracy. Neuroimage 2010; 49:
3239-3247.
https://doi.org/10.1016/j.neurocimage.2009.11.038
PMid:19948224



https://doi.org/10.1123/jsep.34.5.621
https://doi.org/10.1093/gerona/glw011
https://doi.org/10.1111/j.1460-9568.2005.04233.x
https://doi.org/10.3791/50309
https://doi.org/10.21009/JIPES.031.09
https://doi.org/10.31979/etd.8jh6-z2jz
https://doi.org/10.1016/j.neuroimage.2009.11.038
https://doi.org/10.1007/s00221-006-0809-8
https://doi.org/10.1007/s002210050660
https://doi.org/10.7600/jpfsm.1.103
https://doi.org/10.1371/journal.pone.0220363
https://doi.org/10.1016/j.neuroscience.2017.11.048
https://doi.org/10.1016/j.brs.2016.07.006
https://doi.org/10.1111/j.1469-7793.2000.t01-1-00633.x
https://doi.org/10.1016/S1388-2457\(02\)00437-6
https://doi.org/10.1212/WNL.57.10.1899
https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

Koomesh -Volume 25, Issue 4 July and August 2023, 440- 451

Comparative Study of Effect of Mental Imagery and
Transcranial Direct Current Stimulation (tDCS) on
Basketball Shooting Skill in Non-elite Basketball Players: A
double-blinded randomized clinical trial

Masoumeh-Sadat Mousavi (M.Sc)?, Atefeh Aminian Far (Ph.D)", Seyyed Rasool Bagheri (Ph.D)?
1- Dept. of Physiotherapy, Rehabilitation Faculty, Semnan University of Medical Sciences, Semnan, Iran
2 - Neuromuscular Rehabilitation Research Center, Semnan University of Medical Sciences, Semnan, Iran

= Corresponding author. +49 531 391-2125  sharareh.niakankalhori@plri.de Received: 11 Sep 2022; Accepted: 9 Aug 2023

Introduction: Basketball shooting is the most important technical movement among the physical skills of this
sport. To achieve this goal, it is suggested to use complementary methods along with continuous sports training.
Therefore, in this clinical trial study, a comparative study of the effect of mental imagery training and non-invasive
technique of direct brain stimulation (Transcranial Direct Current Stimulation (tDCS)) on shooting skills in non-
professional basketball players was done.

Materials and Methods: 36 non-elite basketball players (18-25) according to inclusion and exclusion criteria and
results of the M1Q-3 questionnaire, were randomly divided into three groups with the same average age and gender:
1) mental imagery; 2) anodal tDCS over motor cortex area and 3) control with routine exercise. This way, the
interventions were applied for six weeks, two weekly sessions, each lasting 20 minutes. Participants' shooting skills
were measured by a modified AAHPERD basketball shooting test, before, after 12 treatment sessions, and one
month after the last session, to check the durability of the effect.

Results: Statistical findings showed that there is no statistically significant difference among the effects of
routine exercises, mental imagery, and tDCS on improving shooting skills (P=0.757). The effect of all three
interventions on shooting skills was permanent (P=0.001). By examining the effect size, it was determined that the
effect size of the tDCS intervention on improving shooting skills is greater than the other two interventions.

Conclusion: According to the results of this study, mental imagery or the use of tDCS was as effective as routine
sports exercises in improving basketball players' shooting skills. So, during non-training periods or for injured
athletes who are unable to perform physical exercises for some time, it can be helpful to perform imagery exercises
or use tDCS. It is useful in maintaining acquired skills and preventing athletes from losing their performance and is
a suitable alternative to performing physical exercises.

Keywords: Basketball, motor skill, imagery, Transcranial direct current stimulation

32


https://koomeshjournal.semums.ac.ir/article-1-7704-fa.html
http://www.tcpdf.org

