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ABSTRACT

Introduction: This study aimed to investigate the effect of adding transcranial direct current :
stimulation (tDCS) to core stability training (CST) on lumbar-pelvic control, landing mechan-
ics, and balance in martial arts with trunk defects. Materials and Methods: The present study is
a semi-experimental study with a pre-test-post-test design, which included 30 martial arts with i
trunk defects randomly divided into two groups: experimental (active-tDCS + CST (n=15) i
and sham (CST + deactive-tDCS (n=15) groups. Trunk defect data were collected by the Tuck
jump test, lumbopelvic control through a biofeedback pressure device, dynamic balance with :
the Y test, and landing mechanics through the landing error scoring system. After the pre-tests,
the subjects underwent the study interventions for 4 weeks. Immediately after the completion
of the interventions, the post-test was performed. Results: The findings demonstrated signif-
icant improvements in lumbopelvic control and landing mechanics from pre-test to post-test i
in the intervention group, as revealed by between-group comparisons. In contrast, the sham :
group did not show significant changes in balance during the post-test phase. Moreover, sig-
nificant differences were observed between the groups in lumbopelvic control, landing me-
chanics, and balance measures at post-test, indicating the positive effect of the intervention. :

Conclusion: The results of this study suggest that tDCS may enhance the effectiveness of CST, L. Athletes. ]
leading to notable improvements in lumbopelvic control and landing mechanics. These en- : 2- Knee Injuries

hancements may contribute to injury prevention and the optimization of athletic performance. : 3- Postural Balan.ce
i 4. Lower Extremity

Keywords:

*Corresponding Author: Farzaneh Gandomi

Email: gandomi777@gmail.com

|



VFF e pao o)los qudSi 0)90

&%

—§ 05 JFHS ($09m ¢ Slanmo]sd paiiane () 5 S92 9o 9 b (63 po LS Ol ped 3
ad el glyls lH o0y 50 Jolai g 99,8 Sl (SN

* oS &l 8 o gwllad anbls

u‘)—l‘ ‘oL.i.;Lo)S ‘6)") olKisls “5&)’)9 (351.&2 cuSiidls su’_‘>}L4| u.)ls):> 9 Gu.}))j ‘S\.UL».»JM] 05;

i Oledb!

VEY el VF i ey VEY oo YY Dol VEeY 00 ) iCdl 0

045_7

Gl amen| B it e S50 g5l b oy Boa Ly aallae s 14oudie
ol 5 09,8 Sl oS- (5508 S8 1 (CST) (555 0 o ol o 4y (IDCS)

Padlhe S ol aagh (lmgy 9 Olg—o b plosl 4 a8 Gl (L e, 5

Pl OB ey 58 Jel b a S el sl —0g—es it ol Lo o aaes

P b g (JLS-tDCS + CST, n=10) o ,=5 09,5 93 a Solal jobaya S o934 5 a il

P S SU im sl L as sais sleosls aad g (JLsd ;6-tDCS + CST, n=10)

D05 Sl 5 Yyl b Lygy Jolas ecs )liid S Lt olSians 3l oolisal Ly (i K 5aS

L Lagvgel dbaggasl i 5l oy 0t pslaez 99,8 sl (ool w52 b

P o9l «dElae plasl I ey alolidl aid )5 1,8 aalllae OMSlae oo ain ¥ oo

P Laansly i ools Glois 29,8 oo sbrdslio Ly a S o builas (lopasdl .o al sl

1 galS §Wo3ly | geslm LS (ogmeilitey 5l 0g,d Silile 5 (S (5,8 U8 0 ) (sl sloogg
Poad> ey Jobad j0 (ylomime Ol i vl 09,5 Jolie joaols lis ads e 09,5 5o

Jrosgn J—=5 6[_;mo}|qj| 5o Lwog,S o (5,10 s—inn 6}.£Q5LAS (o=l s ogdle olos lis fyeel

15 gloa] Y Ciio 3 oauo il S ol oad ye—el sy Jolai g 09,8 &tulia (=N - S
iy ok ot |t S OSan tDCS oS sm on ot anlllan (ol gl 15y A Sl ke
Sl plail —F | 09003 Sl (S (5 S )0 4z o gt 4 e g 00 o=l CST
P S SeS (2859 9 Shes (il 5wl Sl 6Kty a0 Sl S laZd a0



V¥ Sl 0 0,lads (o 0)90

=

U—AASH a‘—"—m

loplws ol ez pam (635 o b DA <
P olom! cel cnl (1 Soo axiS 10 g 00l o
—emas a8 50 el o 958 () sets ol o
()9 slacudled Job )3 o 655 0 4l (Dlae
i ol Jlds an |y a s eais 8 slo oloal>
Slss plasl slg (slonl cl b Saw 4 S
le_bul.nl.i..] — 0)‘5 u“’f’—"‘"‘ 9 ool )|)J )_ulJ S ‘)
5 =S B conl Jdoan (Vo) oo iolidl 1) ol
Sl pod 3l solaiwl oo (655 po 4l Mo e e Jlad
Cg Laslail e S > L ol , a2 N(CST) (555 po L3
oo apogh (LS55 55 0 Shae o T pzly S8 9t
J=e ol alais o (655 e 4l a S el
2SSy sl ey plad 5l g0 Sl o g Jas]
u.al_.:u rnLA_‘»‘ G‘J)’ 6Lcaoﬂ_?v.§)‘ o)_ﬂ.o.c (o= G}JJ"
ploul izmen (VY) wilw ) aalgs aSTas a1, JLEgd 4
SYob o g yed sloaslyy S lse 4 CST
W@ SMace o ld el CST as was oo Lis 5
u&&u&y&buﬂ@dodﬁuuﬂsulﬂﬁuw
Oliasd ol o IS by (il aales ol C;ljl_ws.;
Jr—=S o oS pabal s ol s, Sbay
NAKD IEHEVER AR g oL —3,9 4 6.)1..” e—ac

Ole—eds ol Olallas o a5 Dl 5l Ko S
vl 35—t 5 65—ty )3 S50 adSle S
e o S 5" il 00 By x s
S5 50 (V) aibee "(UDCS)'T (glaozmaxl )
Gt e Sl Sy glaazazld Sy Sl
el Lo 1S 5l ool ol syl (L ¥ 0ga > Ls
Sl o s sl 0l ol Jee 9 9S (oo os
Sad pdal olassie (VNVAY) 05—i o0 Loyg,e
Pg—a>a) (92 SLalgldl (S 28 Sus (S
S, Al (Gl glaa ity ()05 50 sl s
S5 99— ad bgs Ly a byl S g e 0 00
GRS P ey 0 lgs o 45w (Jalge alax
bl ol 0 (V) sl a_sls i aitDCS
Sl (lp piie (1 Finte 5l (S e )3 00t S o0
) e S 28y (e i Gl (S5 A4S
aS 00 892y jie 3 (gdusie Gbblie .0 S o e

! Anterior cruciate ligament
2 Valgus

* Reaction force

* Frontal

5 Flexion

¢ Central stability

" Dynamic Balance

8 Core stability training

? Posture control

10 Kinematic chaine

! Dynamic

12 Transcranial Direct Current Stimulation (tDCS)

doddo

A o0y SLa S90S b an addle 3 sl Jlw o
o iyl3 olil s el il al3hl ol olsee
603y )3 ke VO (i Slallae
ol 33 (0855 SLa )9 3 (S 50 5 s Ll o5
5 el g B0ls> 5o, (V) Wl Jlad i ol
Py sleaid) plw aiile d po (o0)) Lol
Ol 53 Ol =29 5 035 )Hf\-’l-' ezl gl 0,55 5
a8 solny slacaw! (B se 0 0)ls o bai i)
el (S Gl il s 5l sl (T)
e Olyea 1) ol slo, g5l a5 005y Lol
ailosgai ;58 ol (gl g8y 55 Sy 5 Jlaio
|y sl sl L plas 09,8 syl Sliios (1)
es—an an ol slacew 6l 1 as Jale plstea,
o losga ybyl5 S | solad o blize LL, Lo 5k
oL il e g5 ool W53 el
Iy 515 Jmato a8 0050 Ly Sy (59 09,8 oS nlie
Sl (& Sy (7L S g s T e s o
6ol S ol oo a o (F) s o 3 ol 4
aS ool 8l A cos a ] e 99,8 5L seily Ly as
o] By 8 Tt b0 99,8 00 ez (sl L
= (F) ws S o0 )3 (el o Bl (S
63l Lo 09y aS aad oo i o Slalllae (S
oy i ;o ly Jrate S8 )b 2alS cozge
Gml3¥ g ey T el S (g5 3Bl 00l
S ploml s o 5 ol oS S0, slsg
Tl ammio 50 53l il 5 Sl (bt
A o olis > oladlas C—'L"' e (B) S9-b oo
g S POt oLl Ly sl g 055 09,8 (951 e
Ol 92 )3 B0 5 ol oo w098 ataxd 5o ol 5 9515 by
(F) o2 oS ) 5l Jate jm 00)ly (slgyed iz
(_.;La:w] )‘ (_.;)_5_..«.....» LS‘)—.' ‘_go..\_::.';a Lﬁu)&“‘) C”_:SU
Sl yod ales ool By oly Logas Sl slodl
b old Sl yes o Jolss ol joi ( SMlas - mac
Sl 8 5l 9 ST = o=l g 5555
(V) cul sais (B e ol sl g iy
oatms JLaml bl S lyed "pan (555 0 4l
oSy 9 GLBs plasil ey Slood plasil sl g 1S5
A 0S5 oo S5 (589 (LaSSS e sl 4
plal | €995 5535 o a x>l Dac G ss
Gt O Sl 4 et 50 0img (Sl
) 308 porie a bl et a5 Lo
Eyad i alS oo oLl mlallls slaazil oLl




VFF e pao o)los qudSi 0)90

“0 e d
e~
Tk 5 (o) Lsis)lo) Jlo 8 sjls—o sLmog 5
(Bolas ol slmos ) y—sjlim —0s—e3liin
T95 59905 Lo lone a4z gil Giomghy (ol jo ail e
Heinrich Heine Uni-¢ | So2 5‘°Q)’_<Jl axdllae !y g
Olgs 8,5 b o L (versity, Diisseldorf, Germany
AN 5T o5l eo/+ 0 (gl eine b cJAe (gLl
slaey slass (6,5 diged (o, a0, Ve olasl b
oo U (g 5y SIS cqailsS5) 550 L5 o), ¥
39 JLa T VVATIE s o Sile) Ja YO L5 1D s
et g e S\ PALAYIE 05 o, SolSF- VO
S 3l (e e s S ohS VVBEVA (o 0355
08) s, 8 s gyl digas lsteds olile S

ot Sl OB (o055 el 3o 4 9959 Lajlene
Jlas aalw L JLo YO U VD gwasslo Las J,=us
AT A (00)) Dl el )0 peiane jo—d> Jlw du
Sde g atan Job o i a > aw [ Blasa s
Wil Selow Sl Gl 58 (e il o Gl
oslo i 4o ol el s )85 ,9 00,5 Gl
o0l ae (o Slled oLl jlaS (g9l Ay aniiS
S pladl s (o g (SnSs adlw by g il
g8 OMSla e 5l 8,9 el 1 ogdle g asiilo
Ao i BliS LS sodod oy, 5l s S e ool
Random num- ,l; 38l o, 5 5l soli ! Ly Lo Soge;!
S5 09,5 90 ;0 Sol_ai 5 b 4 ber generator
S5 + CST) o 09,5 4 ((=)0N) CST +tDCS)
ogad) WA ol e ass (CVON)eu—; Jo 5
SNOSE g, 5l eoliiwl Ly Lo Soge;l a—wass ()
AadS A5 A S Oy (il dm b il pleny
B S emgh )3 S 0 0,8 S LS e
Ol gloacsSl J=b o ooi Bolas sloo o
i am LSt sl plaS 5 (59, g Wad SIS
s—lot sl §l ey at @S0l s
ol s eilben | Lacsl 5l (S G0yl
lazol.asas oo o8 asl, jawass 09,5 5l e 595 4
S5 b 9] a4 L dogasl 0 4 o ks
e S G 235 8 bl 09
s L 95,8 SiSe 0 Sopadinly Ly oo
L 0 Sleplis () 5 99,8 (slhas (om0,
Y-Balance) ls cyo—s3! 3=,k 5l Jols dgsS 15 8ls 3
o= 033l 9 03—l 4> 5e 4 (test=YBT
gawl> ¥ glacan a e F Ousoan Lo Jogejl o
lal &ygo ay (ISl Ceod 4 d s FO >, »
Oy yod 4280 YO 4 Loldd 9tDCS S o5 4 8o ¥+
ol ipgh ;0 OMSlas a IS .asa s eols I, 3CST
plas . Wad izl Mol LS, > aasie So lawy

13 Primary Motor Cortex
4 Dorsolateral Prefrontal Cortex
15 Almazan

a>las 00,8 jebay mols ol by sl Jos
w..vbB‘ é‘ﬁtDCS )| oolai_ul 9 J)‘é ‘;A—Mﬁ) sLPu Sy9—0
Llos,S il 093 an |y dmgl o i 4 S e jlasls
sl S 28 MD) Tadgl (S > 28 e
Fiiy DLPFC a_ >0 o ) Slos g cl el 56 o5 >
byye )5 adidl g azrgi (S5 > 55, 4l A
ool 50 ol e s o a M1 asl .(VF) 09— oo
L)l on i (GB35 o> 50 ODlae 4 qae (L
30 oS i@ DLPFC a_>b o)l 285,90, Slee L |
aS oLl Jdo an a0l SO o g ails 03Xl
el a8 8 |, B a g 0,500l a3ld o, Slee
Ailgi so (6330 tDCS S o0 Jloosl caS ans o lid
ol A e Gl )0 e ly S5 S5t g
Ol Ol 9 (g )b Sl izmen (VF) 095
— SloauS gl Ol SHDCS Ml w a5 oS S
dia) =) 50 gamas glas el g al bl oy c pas
asS ceas | tDCS ulj_‘ll_.u_w.md)..fJS_u J= 0
@S vl osls lis oladllas S5 gadl |21 .(VY)
o 0ol J18 Bae )3 s (el o LSy 28
Sl Sl g glad > 1S5 59 40 e A5 Jy=s
0551 5 9 (N — 68 J S 50 o 655 e 4l
slocu! G G L)1 o it 5l 45 Jols
slas,al, ol 51 Sepe g ol oo Sloms plo]
» =l obdlae 515 50 e 5l g 9 S ]
Slaamoz! g i o )l > Sy pi S il o)
;i_‘,sl_inQTJL:goa_;onLﬁgG:_dej_JJ);;Sow
O0g—ed a3lal Yl szl (S aiogel (B 8 yfiore g,
S50 0 35 o5 Lo JlogSTDCS alsloe ad> VY
CST ol i L aslae ;0 CST ol pos ay M1 alais
399,38 Sile 5 (S S5 508 S-S (ol St
B0 o AT Sla i adia M o8 =33

L9y g dlge

L st e Sl a5l 3 gy

[



V¥ Sl 0 0,lads (o 0)90

= &

g—_".&.'hg_}J=; ﬁ‘_—‘LAﬁ

olBas g0, 80505 eolai wl (MO ax.5) Kinovea
zol a0 L s anle 99,8 (0 £9,-0 Jme )0 95
Gmlatn 995 18 ey L ils Amlag)y G2
5y Slstets oy plol iy L a1 e Jy b o
(Yo)obams s e va s ]S jaias M

b disno (3931 YU yg03T -
dueS g 0dwlem C iy 4y GIQH}T @S Jl> o
OF— ) B8 Sjgmo B Sadal ol
S s o ol S il 4) (58 5
al s e85 )l 5 (Tl B a5 o, ols
05— y—oeke To (g9, Ml Soadal oK ws
S Lol wulys gl I s 0 pdiss
YU e (Ol Ve ojlaslan pudie &jgmo an |, L
s S Tas b A A SB Y Sa e a5 00,

0‘9_&44 Wl C.._..ud.a).a.c 89, )‘ oI oA_E‘}'S )L.MB
YY) s es ;._YJ £ & —oS o..\_......u’”J,_,..S"' d;lf)_a-
oly ke (il s 2 (59051 ¥

Sgms Camily Ay 0dpler Cdl> o cid il o Soss]
)_|) )o 6&9_0.(: u)ﬁ_.ad_vt_i_n.\..ﬁyla oli'i_~u\)d_m..¢53
adas g b asadools |8 5,08 Ol 88 e

Bl 3,5 pede eaS_ils o8 _iule;l o La o)
VFeY oo ol , o Lo VE-Y ol i Sl ojlo yo 53,
59555 Glalae d g Ly Lo boge)] o) ploil ay
Tk a0gel &S b asllas ol jo aildbgls jg boay
sl iogs 0 DSl a LS o bl asllae 5—bxd
5 o= IRRAZLREC.1402.042) 3!, oS iils sy
Solas Seda ieagh o DB la il L JSW me

RS Sz 2l gy 0 P SLS Gy ge
i s ool SUs by gl 51 s S ek
e ojlailan 5L slaly Ly 15055,5 aS &0 (]
Doy =SS d £9,0 (605—as O g0 A g Sl AlS
g L (s5lg o Lagly G2 ol adails 50 09—
SL G Smmlion 9,3 i a Lol g )18 e
Ll aili Ve sl gl ol aisoe 53 o
ke 98 99 5l (ol B8 09 gl a0 S
Canon Eos 80D EFS 18-135mm 1/3.5-5.6 1S) s ls ,—
b sl s Cgr oy jeiS el (USM Kit
A Jlr b 5 Gt lod Sl Lagogesl
3y b 8 U Sogasl syie ¥ g FIA alols o
B e L L

Spgi sl Soge3l parass O )lagls =Y gl

9539 15105 00R0 omiy 3
(218-)

GE) ppmT e gy 4 e
(2180 CST b w7 5o Jled ol tDCS alslos

[ IS O PRSI Y PRCUN oy

(3 o) salud aslslly cilslas

GRS o ogeil raps

(G T+) dadl 5 5l

=

[T TS PO DY TR
(R Te) S8 ke il

(380 18) 158 29,8 @y asadT
a8 CST b w7 o Jledped flogl tDCS alsloe

i o] 18 S 1 U ST Sy

(3 ) mshas aslslly cilslas

[ cats Julod g a_}q-i]

(325 180 sud 3007 (320140 s 3000
3348 ETlaies dogy JolT) il gyyy (gliaygasld ST e g8 Slnias digy JOlT) aul gy (sloygasLE
(eifil-g,a8 |y (1 gas
—&

1o Tuck jump test
17 Posterior superior iliac spine
. 18 Bio Feedback perssure

I
]



VFF e pao o)los qudSi 0)90

&~
YY) s oS ;._i.‘ Y 6)—"5"4—“‘-‘9‘7—‘-‘5 Qlf)_'>
Y Jolsi (yg03]

solai_wl Ly Lo Sogesl (slug Jolas o, ol> iagh ,o
ooy el eS8 b colw Y miw Jolss oo
sbo Loy ool ol po ot Sl gl oS
(A AYD IO Lagil (o asgly) ol ws b g 45y
2 osesl emsly y i gl L (Gogojl ol oo

Hr el b Gogajl s celw slaaie cger S
STl aladl celw slody,de g jo 1, Qﬁ—‘}—‘ o
L oy 00 0o 4z 50 sl 053] g2l e 50
4_0.\3.) 9o )‘ uo— o)l_‘asé 09_4)] 9 03— N s
Ly Jsb opai Uy Jolos ol e ot o )|, 55 ol
S8 57 Slgs olas o, ol L5 oy 4 Llold)
et (093] Gy 4 o0 lgS Gy yo (LS
2SS A Sl 3l (o)l olgd oyad g 9T
J#M%‘)_NWJH)B)‘ oola_ul l—’)"‘—P)—m
YY) Gl 0 3,155 (/) =+ /39) 55T ol il

X9 (ylo3—39 8 las (85 0 yoi moiuwnw (33031

Jold (2 Bly ol j3 —39,8 (sLlas (o83 0 od pimn
9yt S5 F s aS el b el
Sz (500l e 115l Gl 950, g0 000
S o503l 48 glasFay soel azs F Uit Lol s, 8
WS oo )l 4 g Laglly sl ols IS,
3 \_a:‘_g;o}c)—l WS Cnl Sygo oy Q] &ly—=log
g 4 Sodx o el Ve elis )l o sla (o,
03,5 59, 805> a8 a0 he L ol Lo aalals o
Gt iy S ey d Ly 0y At g
98 98 O35l sl (b o o plon] oS
Canon Eos 80D EFS 18-135mm 1/3.5-5.6) (s,lo ,—elé
cloapks bs cogzr (ol 58S el (S USM Kit
5 St sbosd Sl Lo gogesl 3 —35, 8 ey by e
abosle 18 6 e ¥y F/A alold o e yan Jluslaw
Kinovea |3 3ls 5 5l o %5 slo il o)y sl—
Gk C)?—"}] (290 i a oolai_wl (AN as i)
Jolids &5 (2 3ly L) 99,8 (sLhaz (o200 pas doliin
S de anliiins sy b e )T sl il o ol )
YY) Gl o0 5,155 VY = AN iy olllae o

9 Hip
2 Abduction & lateral rotation
2! Anterior superior iliac spine

S e S 8 (gt (Slw ¥V s anS Sl
WO oo Cmnd 45 ol By b s S8 a5 g0, 0l
O =) S 0= Jo) adg> S (s 235 1,5
\c‘ S99y s_LA..ByL! olf.'l_mé 4_>L| )LM.AB - d.o_m‘df ‘09_3
4"—“‘9} @09_0)] )‘ o e w—a—":a.' 05> )—A.A.»l».ﬁ
A W ccab )l eSS as b, b el Lol
Cpro ’54—.’I—¢-.'.)-a5|)HQ‘) |—ado d‘)id—!joup
azo)lagd 99, LS S g (it ygs 4y FO
§ S Sy (0 500 (Gely Al T gg b el
a\_g‘olS.._..u/" S 44).9.9 89, )| 00— 04_3‘95- )l_..,..s ——S
(Y\)Mu—*-’gs*—ﬂLS)—J°MJJ—~5UlS)—"'Q‘9—&

oly 9 915 oo 3 9031 Y
Sd oy an saules el o Sogajl aSnll e
Blo 8 ey se, Ly @S gz I Lagly s S
)_') @J‘ U)B_.od_>)_m).v g_i_u).dyl.' ol.i._..mbd_w..s
Ol and S g 5k a1 BT L8 (eSOl g
aboals 13 S8 s o, nls Lo mhw o alS
S9y LJ?_")—‘ U_" )0 )_...:)4 s_L'Myla oo d_ul.v )l_.....B
o ailys sgajl st ity - tecks ¥
Sosb a s ol bl e g, 3l L SO LS
g B a0 g0, e ilie ol Jnrea S
Slas S e Sy ol o a b F - F 6l o
a\_g‘olS.._..u/" S 44).9.9 89, )| 00— 04_3‘95- )l_..,..s ——S

(Y\)Mu—*-’gs*—ﬂLS)—J°MJ)—HSUlS)—"'Q‘9—~C

700 g0l -F

g_§_>;.\.¢$9.»144_..~..o530;.\_..>|9.‘> —oS u)j_.od_>‘5n>9_a)‘
)‘)J dl_aB(ASIS) ksalJ93 LSQL'\J o)_.ab )l)u_..la)_..u).‘
' u‘)_md_ad_’w..fgol_.m‘)_ib&j)_m)‘h)_dud)f
M‘P@JH)‘)uﬂ_msd_up_ﬁlauc}_.D)M
Vo Ol dm S (90 JLid o )lge pati g (onbo
0)9_7)[.» l_| s od 4.._...;‘9} ksaos_a)] )‘ €0 9> )—A—Q—J—hﬂ
Al oyl o alol oSt sl il 4w IS
03, Jlan ) (S b s S > 1055 N
Olg—ie dns oliws giwds jae (g9, 5 oo caly> Lid

[



V¥ Sl 0 0,lads (o 0)90

= & -
U—AASH ﬁ‘_—‘LA.,—Q

2|

3y oloy =058 sl g Ll s =) Jgazr

Loly 54,3 alafs 5 sl salil cll o Lals Lase
O axsl oy Glessil - o
O ol ap actls ) O ow)
O bhast) F7 £
# =SB ol ada e laly (2o poSle aidg
O e = e
[ dasgze A (SR = S e
o oY O =2 5
15 S e e e o3 e ol 4y 2,95
O S O ol
O bge ) [ JOREERER)
| [as
Jeasle plas js bie IS ol als ol ey aagly perSLe
Bl pn- | ol -
@ faen @ s il EF
(m | i T O =)ls @b oeaia ¥
el af il peslE e
a he- O oyl y
[ dasga A O s daga b aS
o . 0 sy
S

YT i ) 4t Ll s sl s
S b 5as ol Wl "EEG S o5 jeg—ate oS g
155 Sy Jlasl 3l b bos aulgs oSaus
o bl aisn Jao g9, 0 S e Bus Jeb
5 b g, Fedle Lasg Sl poloyl 8 e g L
ool )‘)J 03— ‘_;)l;x_?;;w)l.c L,=_>|5_'> 89y — LQQB,'ISH
ol o 05T 09,3 M b S o0 jgdaie d o
ryas) &35 1,8 CZaob 65y o (oIl e i
Loy mSdl ol g el 0920 5 ot Sl (gl (Y
Vo o anas oglas (Lo w99 058 e 4y
Sy a b Y Slam gans S Jleel S o0 a6
el O il sLag 2SI YO FYF) o o s
slajly Lgad oplbpeaod (Soiprwbs gy
(Yo b o  hioyg sa dadi 0 oS Sy

ows 3l s (gl dozmax] 3 S SIS o0 6l
3has solaiwl ol jeiS calw coblone S o0
Jed el VY Slojoils jo aS oi alwlys La Soge;!
Aol g bog s Bl B yae jl ol inle] yo yea
aS ol alwles Sogayl ol iole;l o jea> 5l s
8 S e e o 8 5l as pa ) (Jaso s,
A B3V aedsog,S 90 ;B s g 0dd odld
AS_!)DU‘S)‘\.\_AJ‘Q_»JL‘V’ Mw_uos)jéb_udjuju.u

PP S 28 Sl ot el S o8 g S S ol >

Gz als g el , MY @ bgy o (i 5 Vo-Y e (el e (610 paids e =Yy guad

G oL osl

Mo 5T 85 551 5515 oo

22 International 10-20 system
% Electro Encephalo Graphy cap



VFF e pao o)los qudSi 0)90

00‘ ¥
M
3 La il g siXen ¢ Shapiro-Wilk test ;I Lsaosls
Do S eolawl /40 (gl e o Levin (5o
9t o33l 3l (29,5 (190 Amlie (sl izmen
093 Gy 0010 LB Lo (29,5 dlie 1
RTINSy M SIS SN S NN
e b oolai_wl (ANCOVA) 4_tb| S
SPSS l5—8le 5 5l ool —wl Ly Lsools J—do g a s
B pdy ploul [0 0 gyl e a0 VE A
asst

JyiS 5 CST aytDCS s aslal 51 aalllas oyl o
Sye—e OB 505y 0 298 Sl 5 K -5
Ll tanaag o)l (o)) Ve 085 )15 (o)
J—od g am o Lo caoged &8 b aalllas o 55l
sbo 23 i )3 n g aalllae Lo a2gi
S S 500 sl (Siog Jsl g 0 Sl
D9 Al ol em ay Lo g3y o)l S pegg il
bgs 09,5 99 b Sl g 00 A5 L]
(Y Jgoz ) ol oo asl )| Jai e 5 (g Lol y5—sej]

(CST) (535 yo b liy a3

Gt o3 €35 35 Jalt 45 OST iy o5 sl fomgsys 49
Do do g Aad o dode dw aan [Lp> Sae 4 09
Sopps aado Ve sl Jos ay a Lolddl 4235 YO
SN LS Sl o3 (o ped gl b ol tDCS
S5 Lt oo Sl 3 Sogail 48 Sj5o (s 09
R I L e A e
Oezee 3 AL LliSl g o, b |y oo ccils
Loly Sy o il § 5 s 0 aislys (Soga3] |
o=l yo e S 0gn Hand-Heel o yod ¢(gam (3 pod .0l
(S placl s Lag, | Jools” 09,550 Ly (G953l (o3
el i S g 08 5 (o0 )8 5l Bk Cmdg o
T | ES N PRI K PO IR U S SN+ WL R

Aol (YO) cils 8 lwl, S o Lol g (S o
ol oo a SII Y Joo > 50 (635 po Ol Gl el

Gobl i,

b 238 (95 (o sebiie an ol gy jo

6550 ol by yed asliy =Y Joox

aidas Vr a5 a8 afda Ve 0,5 8 aids Vr na 5 L f
WSy (e ASDL fn el SDly (e
Al Y s ¥ EW i A GRS adli Y. s ¥
: Hand-heel .. .5 : Hand-heel -, .3 : Hand-heel . .5 J
P LR ) FR R FL P P R 3
EFTEL TR R PEREL S RN JOW EFTELY LR P
aida Ve 25 0)f s oS et aida Ve 25 )f
S N WSDh oyl 2SIy (e
ails Fe s ¥ FU i 1 PR ails ¥e e ¥
-Hand heel -, .5 . Hand-heel -, .: -Hand heel -, .5 b2
A ils oo Y FUC i 1 P B Y e ¥
EFTE RN PR i [ e . T A5 A8 B 3,5 5,
aidas Vr 5,5 e f aids Ve 50,5 o F aidas Ve 50, o 8
WS el S0l e S el
B B e Y 40 Fd e Y PV LR 3
-Hand heel -, .5 . Hand heel s 5 Hand heel 1, o5 i
L ERLRE § FUC i i A 5B Fe e Y
A B ma S o abBa b oS o A Bl na S o
VoS e st S aida Ve 53,5 p)8
2SS el WSBL Geped S el
et U e e L e
- Hand-heel .5 . Hand-heel -, .; Handheel o,,; [N
ABETE ST PO T 1L BB B B
i T (o N L A58 0 o A



V¥ Sl 0 0,lads (o 0)90

= &

@—-‘:&“AS—H ﬁ‘_—‘LA.,—Q

M=) Lo goge3l ()5 4kl 5 S8l 500 Slaseiie -F Jgor

3 il Bl il £ (yaSilee

P-Value*

JgF S, 9 CST
() 03

YA/ £ VA YAV £ Y/F (JLo) oy
e LAY DA+ £ ¥1d eI (kg) ¢)jg
v <50 VPV £ B/ \FAI+ £ YIF (cm) o3
JIAY TAN YIXY £/ YA/ £ VA (Kg/m?) guy 0347 (a5l
Rin “VY AN £ Y)Y NRERL (Jl) o} g adislus
e

4_l>}4 B P—“;’ 09)j 6|)_a 9 (P<‘/‘O) a_sls »)5’_‘?-5
(P> 0) o )5S gl oo gl yg—ol

o el e alie jeLaie 4y a bl o
J—dos o3l 5l (29,5 e laglis 5 DLt el
b 85 B s Uy bl Sy e oS
Lo il )ly Fon «(P=2/YY)) Laools a0 (99—
B0 ,S eolai il e ) s S 5 (P=1/YVA)
Sl (S S S8 iy i imen
ad e g9 JEs yiin 9 Lo gl Jola 5 09,8
oS U5 o33l slmo el (izmen w5y
Olo—ieds dsllas 0l o Jolas 5 05,8 Sl ¢ X

4_3 09)_?5$ u—‘-’ d‘u u_».iala.c A_W.:Lo.c C_sb.a
9 o b glad e 5 el adews
Al 5 SdSees Lo Shy a5l eg S
(P> 0) oylas vgmg (gylo e gl iy
53] (29,5 ()99 amalie 4y Uil spgs (is yo
=l aS o s assh,y ey -5 el Sleslawl L La
2 g b 09y 93y el (LS (FJsa) g
SN S S sl 5 sl Bl e (e
@75 09,5 L5 90§ ()55 by Jolss sl S 2
O5=3lm 3 O35l Sles G (513 e S

P<e[ 0 (g )lo gime o’ (=) b o503l Ly Jolss g 39,8 SilSa ¢ iU (5 508" J 508 (08955 (950 dmliie sl (295t 0o30)] s —F Jogur

S GPJ‘TU:":'&
P-Val toLef L Byl £ o uSile
“Value [3) Crantts
8y lilis! Gyl £ uSilis oy
3 ylasliwl

Kifos [ $0= VYY)

[ee Y MOV E VEYYEY/AY oy CST 5 DCS
*ofeay TIVY PN /AT VAYYEY (o) Jof s 25 3 CST
*

Siak) FITA /Yot /4. O/A0EVNY (225) CST 4 tDCS
TG Y £1aVY/- 4 BIVFLY/ - Y (p=2) 0335 Jo¥ S5 o 5 CST
Fogean FITA AELEVEAAY VA AN Y

(#y=5) CST 4tDCS (Y) gy Jolas
(et)ousd S, g CST (cm)

1Ya VY Q=¥ AFFY £v/4) o) Jsf S0 5




VFF e pao o)los qudSi 0)90

“‘ ¥
&
G35 Al 9 Sy

Glaamax] 8 S o0 fad aslol 51, Sl aslllas o
Jy—5 = (CST) (655 yo old Sl yoi 4y (tDCS)
30,5 et e Liagh le eols 5l sael Cway mols
Logas [, CST s 31 DCS Sy o6 090 ablol a5
JymisS S dy ;i g ool aolidl Jolss 4 uSE o

O 0 Jouz sl e llysST Sl m s
Al sl G slmoyei ol I ey w0l
P=+/-YA MV E) oS 65 S slmo ol
P=+/-FF M=VYIEY) Log Jolw  «F(VYV)=¥/V)
P=+/-F0 M=FIYFF) 29,5 Silse (FOYV)=F/FF
05)_? PR — d)bu—;-’“ Salas (FOYY)=F/T)

() Slog—ed) cils dgzg adS s 5l ey p_.w 5 S

P</od (g)losine ot =Y) Ly Jobsd 5 958 Sl (o5 (5505 J 7S M il alie (sl 485l o il lssS Lo gl -0 Jguer

038l g 2 (Sl oiio
AN (.25) CST 4 tDCS
V- ¥ BAS! BV , 5= x
VALY (pidosss; JoF Ko 3 CST S e I
YIXYEV Y (.2,%) CST 4 DCS
ivs YR | BR e OeR
FIVFEVIYA (wi)ouis; JoF Ko ¢ CST
E/EYEAAY (2,75) CST 4 DCS
vyisy x5 15 Rl (Y) gy Jols
X /- Y44/ ¥ Gaijadtly Jof oS i EST :
7@;
(d‘) - 550 4ol Wl ‘-J(\‘-’)
Yo & 555 4l wilisys + tDCS el
15 L #5550 46 Slosss + tDCS
M . 1 3, &
& - ¥ -
i i éf_'_'_;___f————f—I K R
Fy i 17 R .
e % gl
= F
™ b
T T A L) L)
D9l A RIS Ogal St 03837 L
(%) 558 4ol Sl
i ® 5550 2>l el + 1DCS
1 \B-E
1
3 %
Ao - o
4 1 I
Oga L 088l

295 O ladglas saias LS & 295 595 IS Dl caias i #) 95,8 Sl j5uSB 0 (29,5 G 9 (9,5 (50 sledlie ol ) Hlog—os
2955 Gt Slaslis eaed (LB & 5 (85,5 19,0 o e gl oo oLt ) (SS m g a8 S )5Sl 0 (209, o g (8955 090 ledslie o H(olioe
(0l oo (29,5 0 laoglas sams (las & 2935 05930 48 e Dglai saias Hlis #) Ligy Jolw j5SB j0 29,5 w9 (29,5 (09,0 slbdlie o f(amil o

[



V¥ Sl 0 0,lads (o 0)90

= &

g—_‘:&-.'hs_}J=; ﬁ‘_—‘LA.,—Q

[

Oy GHB—S5 59 39,8 JH-'L?" 7 OST (o) 85000
L 5o 5 pand Sl LT s S el s 5
i 5w 5 oo sl 5l o mgsy 4l
54 Caliul by usl mlw 0 CST 5k
ool ol L a5 a8 gLl o5 00,555 09,8 S_ilSe
G5 9 (o 993 ez (pojl el pias |
05 OhB=2559 y3 Jlambl g jlanl wlaw (3 CST 0o S
Sl canlitl Syt o Al g0 45 i L
SL2)giSB (B Jmaai g Bho a9 05D 59,5
sl A5 S oS ACL sl Ly a o s s
el et Jall 55 S a3 ol Ly 530
CST aian Cip aio,S 5,55 oK an 5™ 59 (YY)
S—leisS 09—t 9 (S~ o5 2Ll oo Esl,
3 Shos wilgi oo a5 05 gn Sl3T (Sl 5559 05,8
sy 5o Ll ot 9o |, Sl Slisls 45 55
3 5 )Lz (YY) 00 S5 5,155 (6o o glds g3
oSN ;s CST azin et 451 )y 4y Ko
azg basS a sl y Cewddligd ol 99,8 - by
Gtyb I CST 3l solitasl oy o L5y T sl sy
9 JoLsS 09—t izmen 9 99,5 by Cllad Lo
bl 3l (6 oSy Ay Al o e sl
A el Jlars ), 50 (Slimd plasil 68,95 p e
ooy Lol 4y dmgs L syl ol (TF) 0sS S_aS
o= llwgs yials o Jolss 05 CST 000§ ez e
=2 (59, 45 «(YO) aiils ol jom a ] 59,8 s )0
39,8 SlSe 0g—nge ;3 CST a5 il el ol ca s
el ol A allan 4Bl Ly gaad 45 oo o i
4BLal (it il gy Bl iy Bo St
S9) — O LS)‘:*j 19 (CST) a (tDCS) (yo9—s
o Slnl Ly 35 (055 09,5 50 g sl e
0,8 ase i bl asllas jo sael ceway gleaisl
J S g 4 ymmine g oole i 1581 CST 1,5 tDCS
e L=, Jols 5 99,8 SlSe o 2K -5 5
DCS iy 5l bl o sl b0 A5 a5 4y
cedlad 153 el IDCS t35mai oLedl asSayl s oo
0 (S > S8y Jobs L s e (2l 0 (oae
Cwl 00,5 SoS oS 1> 0, Slos Sgpy 4 ol 0l aS
S plgieds jie S 25 S sle JLow o (FF)
ol 00 B yxe iy 9 yShae iyl (ol a LSl
et Sl yymnsYgos s by o (clpilSs Ll
ol oo 4l oS e b asy 558 tDCS 5l 5L
tDCS sisu )35l og—ar 1o ien Olalllas (YO YF)
S Sl e e SIS 85
e coalil 5 &0 iiSTy lej 5 6,5 ALl
Gk SIDCS o) g0 das a sy «(YF) 0w S 5155

24 Saeterbakken
2 Wei

ot L8 y9 Jolws 5 99,8 Silee (S -5 S
ilmaiat 5 Lol 5l Sty 5o Jslse () 45 o
Sl Al (ol a0l e (28559 0 Shee
S5 S S ol sl gy 4yl il
o 4 g a4 i LIS (0 99,8 Sl
Sl e ciBu 31 (5-tDCS) o 09,5 ;0 azan ¥
o ol aalllae oyl sl oy ol iy sl 4l
(S g |y Al oyl Al e Lo Ly s
S gl WS (o0 WST 48 (S5 > S8 s adex
CA_T):- —>g0 "—"3"(5" (core) yom 55— o HMa ¢
S oy Jeb 3 0l 9 N S olie gl
A2l gz G (55 il Sg 4 5 092
O 50 (V) aS SeS Sl plasl ol - las
JrS oSN i ilg g3 4 CST |, alls , ol>
OMac poadl Ledac poad e S5 >
A5 S 1y 8 s S 5 05 Ll S,
S S el o 1, gy Sy sl Ldlao
a5 Sladlls Loul) (e 0 (YY) oS Si9=elsb
o OH—35,9 9 Sdee 35— 69, = CST i
OB 5 0l Bl iaghy o e plgieds oad
6y Sles S5 > lasSll CST gl aan A aobp S
S oo il LS55 00 | Lagy ol S5 s
Lo o8558 00 it (o ;51 aS (gl asss ey
Sl (FA) 9 G5 S s S S
0ol ey g9, m CST azan £, 50 )0
4S 0,8 (o) owdbnie (S 0y Jo b
e oS G b SICST ()68 51l SLo mals
g o omas 9 Db b (S -6 oS 4l
Syt Sk )3 (S5 03y (b 40 9 o Al
B ul)ls_ub 9 ol_?-)’j).:é (Tﬁ) R 00— ul_U.v e ]
J—B oo a1 200 CST casogad o)l il (glasllas
3l )3 0,0 pals g (K (68 S5 )0 s
LgL._w‘))ogszLo.bc\_fu_u‘oJ_ud_uuud_')L_m
(F) 0iS oo ol |y o 5 005y 2l iagy a iy
STl pgas o, Sl i mgh a sl ALl o
e OB (505, 9972 Sl 29— S9) SO
45930 ) s oo (SDCS) pls 09,5 )0 45 ads 4y
s o s KK sl 5 45 3y ai 0,3
&% 9 9 g |y (S5 > slagSl ol 0 CST
Sy Sgat 99,8 A8 o |y o ;00 ly sl
collas ol o s Sl Ltlidl oo plymie (ypizean
w—as S, Pl g aes als ) 09,8 Sl
D Lo 5 o | s 555 5o el bl
Sz 0 GladSlon o ed Lo g Wl J—S8los
Sl (YY) 058 (b yme Sliss plasl cul ials



VFF e pao o)los qudSi 0)90

00‘ S
&
S y9—e 6)‘9_md>)>50 09_4)1 L_i_' (5’0 03— U"’)HT
5 i i dlS) STol sgpy a5 ools |, 8 a_aJllas
e jobban (FY) w0, 5158 L8 s aals
"i—.’. 4_..>u U‘)Lu))ﬁ eq_;.';él.;.)o u‘)m 9 “\gﬁ'ﬁ‘b)ﬁ—.'
G sl sels o, Slee (o 09—_EJL3 =By Ce
S,lg—n solod a5 .x_;o”] Cwdy (DLPFO)™ gliig i
3 (FF) 0SS o 0 pli bl gl a8l col S8
M1 J|\>5_;T tDCS as,S o Ll )82 4 Togls ¢ Jolie
Sl plasl oo U8 Al B 0 yed Job o], 0,0 Sy
Cooliiwl o pzgi B 15U e Lol cano o ialS
Tl o LslblS 69) (6 it cie sl )5S
R D B R A L
M1 Jb}_)T tDCS u|)_b‘ Syg—s 4o (u‘)lLo.b 9 YIVQ.A—IL:.A
S eime L8559 aen yo Dl SU sl aS 5 ls 592y
5 Lagles Ly sl i a5 slmols 5 IDCS cqalis o e
GlasS wig b eols Gy 1,805 ,9 (60,8 6uéf5
Lyl ol bl i g o)L 18i5 59 (60,8 slacglay a5
Slagod ag g as oS Joaws |y ol 85U ol ol oo

GalS 5 G Ly L tasgs e s
Sty S 1 Sla a5 Sla sLno Shoe
e slnyesd (il cobyb 5 25 sle 5355
Sy Slos O 4y oo O)lg0 ol A S ools ualS ],
eyl ay bl Ly (¥0) sl oo oLIS55 5
Jlisil 5lslyl i alS e el DCS «Sy55)ss uds,55
A4S dre Gl a9l oo L 0us ol cmac oo
B o o 5 o0l A alS |, Ly, ol
5,5 daled oS 00 yialS 5 S5 0, Sles 0o
G5 5 ol 5 blie 5, Slas o Jise Ly (YY)
oSS el M sl ogasdl e el
Ol g (60 S0 28 Ol S 9 (s
Syl ials A o bl ol a5 sl tals
5 0d— Caalii il [0 8 adg (gl I _ae (60 ) Slos
o Lgl a0 (s oS oo sloml (s a0
Alyy go 4SS po SaS Dlace culaiul ioals
=5 1) Oyl 9 (255l Ol (6 =S e
‘_s.>|9_; WIDCS 5l Guwgh o (ol plo (YA) oS
Sy Ly a8 28y ol (M) eyl 55 > 5 23
=7 slrpgy e cdld ol ol 6
Olae amy pmae slavaly Jlw )l pals a ;o
sl sy 48 as il o 3b a1, (Sos g oad
ollue ], S g ool i3l |, S > g eSoly 1]

(FR) )03 0525 0,8 (ol 380 (e (8l (6 ity
- )_»| Pl 4 03! WA ) C_’L"' Aol 5o
azan ¥l e a0 G5 a s mda M ol,l8
tDCS a5 o, 09,5 ;o Jolos Load s yoi OMSlas
05)_?).) 9 =l J_.ol? Sg—ls D9 oo a8l CST ao
oo 4 sae] Gy a8l 3o (00 ) oid samliie
g ool ilB3IMI a>b ol cwas 33ls, a-tDCS o,
M 55 505, yo gy Jolss (6,50l a3 glall
Gz J¥o (B)) cwl 00, T SoS 4l o i ay
3lols asll sl a sl 6;—'4-' gl S 40 Gle oo
Gl olie 00, Slae 05y ccl g oS o oo
FSTB2) 09 (o0 Ay Gl 9 ATy (L) 65
S Jsb ;o M) juleie 2 gl (goalei lalllas
Ao oo a6, Sl ey Al o g 4ol O ylge
&= Ldes (0,lge-) Lawlol)l ool ( Jls o=l L (QY)
Lo s bl oS > sl g 6 )=S0k (o) =
3, Sl tDCS a5 cadly oyl 1 0gde .ol oo alox]
s Oldllae 51 golas e oo ol Cws S >
oMac &yud Ml 6,08 S s LtDCS &l 3

26 Primary Motor Cortex

27 Santos

28 Grosprétre

2 Vitor-Costa

3 Dorsolateral Prefrontal Cortex
31 Borducchi

oloul 1) 09,8 gllas ials § oS (g5 a>l o
9 ‘54\_».40‘ 03— uL».‘ u_,UaA LgL._..u‘) L (\M\) Sl OQ)J
G5, L aeplla (659, dslllae S o ¢l San
o3Il S5 9, 5l S ot L g Jdoil S,
,otDCS aels Lii Schmidt and Hunter yig, 4 I
Gl pldas as jo L85 ,5 0, Sles (g5l 4
tDCS a5 ol asge aot o ala S ojlol, o3Y
e Bre e o Sss ol e Se gl g SHac
G5 09,5 5> M) adyl (S > 28 (g9 ol e
Aol oo il ] aile gl jo Jmasdl e Se (Lo
OS99 A5 5 (o e slad > (855
Sl el g ools uolially cslis o, Slae algs 0 tDCS
SbTeBons 5l as wias ials oK i;,q 01, (5o il
05—t § yimiion ol 8 0 Shae i l5dl a Cl (S
- i3 (g4, (a-tDCS) JL>9_3T tDCS 4485 V-

32 Dorsolateral Prefrontal Cortex
33 Flood

3* Cogiamanian

3 Abdelmoula

3 Kan

37 Muthalib



V¥ Sl 0 0,lads (o 0)90

= &

g—_‘:&-.'hs_}J=; ﬁ‘_—‘LA.,—Q

DCS 3 g Sliios a5 J> 10 (OV-03)((ymo
2 s J =S sl os 8l il S pleeas
S oy el 03,5 Cnlex e (VLS )
~DCS Ol 51 ogmatyo (Slallls o g (25290
el J S Sgte Stz 3 e 23 sl U s,
@l oml ) o (59, (Fr) 90,5 plse ) LIS
A5 = ot M (6 0dy S 20 48w oo i
3ylo s Slow plasl SMae ojad panlibl g Jhae by
3 ko g 455 acallae ol 51 Gas ol (5 )
2 P b Jobws S o, Shes o tDCS (oS
dglile ;o a8 050 A i A Wi 559 o
b Lg Jobs (o295 =B S9e celbl DCS (o L
Sy oo A (V) Jaao) Gl ol 4 san Ly
Sl oo Sl5l algi o DCS 5 CST (o po S5
Stz 50 99,8 sl pals g el J S il
D9 4 G an S (L850 0 Shes G39—te

(SR g oS o8, sl gogeil el

s |9_, e ,LQ)T QL_wL-u:)Lf 9 u—‘“‘m ‘L)L“"J“°
2Biolejl ol plosl o 1) Lo a8 (53, olSsils (25554
e 1y ls,ad g Sl LS wassges sylo

1.ShoeibiM,KachooieAR.Identifyasportsinjuryinflicted
onjointsand organs by Using DEMATEL method. Iranian
Journal of Orthopedic Surgery. 2021; 19(3):115-20.

2. Ourdumahaleh MMK, Shahverdi M, Zandi HG.
Relationshipbetweenemotionalintelligenceandtheinjury
occurrence rate in elite athletes of various martial fields.
Journal of Fundamentals of Mental Health. 2018; 20(5).

3. Naserpour H, Mirjani M. The prevalence and
etiology of ankle injury in professional karate players
in Iran. Journal of Sport Biomechanics. 2019;4(4):2-15.

4. Fadaei Dehcheshmeh P, Gandomi F. The effect
of lumbopelvic control disorders on balance and
lower extremity function in professional athletes
with frequent landings: a single-blind cross-sectional
study. Sadra Medical Journal. 2021; 9(2): 145-60.

5. Gandomi F, Fadaei Dehcheshmeh P. Foot
Pressure Distribution Symmetry, Vertical Ground
Reaction Force and Postural Sways in Professional

Athletes with Proper or Poor Lumbopelvic Control.

40 Center of perssure
4 Manor

4 Zandvliet

4 Broeder

4 Swank

9 \‘Aé]_é? AR JL—AAJ PR 565_«59.0 &.}‘_" ..X_uL: B (M’)
= odle JlogsTtDCS aido Vo aS odl o o) on
=8 Sl Gl Sz 5y S Sl
S sle il elad el g a Lac a,y ol
Sl L eSSl (g9 aile gl plasl a sl
J._Jl L_.:y 9 L_w.:‘ J«)Lsu — 4 S u._ia.o aS ools
afdo Ve uoo,S o)l S o) K an g "*Lssa OF) 5,13
s-tDCS a5 JBosS o8, o L acslin o 1) Ligy Jolws
3 SsleiS slo el g ools molislass ST el o
oals s Loy Jolws (6,50l Jobo o 1) e s alas
Sl J,uS g 0 T(COP) Jlié 55 e, 5STas
il s ool Son 4 f‘)9_Sl,o (00) s2d oo yials )
L oass (b tDCS aid> SOl s ol 31 5o
DLP-) gluig yim ol - ol a3 ol ), 8 Bus
S g0 (y—B, ol g bl o Slae 0g—py el (FC
ol Fomdy plwg So e 2alS (i plgea)
ol eols ul_w.: ST PV Sladlas (OF) (u_*s) cl) &
Ao M o8l o 1y Jolss =08 cewl (S tDCS oS
V) ey (8t &S dlos 5l (S > YIS
O 5 99 gtk olo 5 (O S—en 5

&lw
Studies in Sport Medicine. 2020; 12(28): 203-32.

6. Rostami Zalani F, Sahebalzamani M, Daneshjoo A.
Examination of Strengths Exercise in Patellofemoral
Pain Syndrome with emphasize on Weakness, Lumbar-
Pelvic Girdle Muscles and Quadriceps: Narrative
Review Articles 2010-2020. Journal of Paramedical
Sciences & Rehabilitation. 2021; 10(3): 97-112.
7. Jafarnezhadgero AA, Oroji A, Letafatkar A,
Shojaodin SS. The Effect of Movement-Pattern
Training on Selected Landing Kinematic Variables in
Athletes with Non-Specific Chronic Low Back Pain:
A Randomized Clinical Trial. Journal of Rafsanjan
University of Medical Sciences. 2021; 20(6): 631-44.

8. Ghasemi Paeendehi V, Shojaeddin S, Ebrahimi
Tekamejani E, Letafatkar A, Eslami M. Study of
knee joint kinematic changes during single leg
drop landing after 8 weeks FIFA1l+ program in
Journal of Applied

13(26):  91-104.

young male soccer players.

Exercise  Physiology. 2018;



VFF e pao o)los qudSi 0)90

“o e d
e~
9. Sahabuddin FNA, Jamaludin NI, Bahari MLHS,
Najib RKMRA, Shaharudin S.
biomechanics during drop vertical jump at different
heights among university athletes. Journal of
Physical Education and Sport. 2021; 21(4): 1829-35.

Lower limb

10. Fallah Mohammadi M, Shojaadin S, Amir L,
Ebrahimi Takomjani E, Mansour E. Relationship
between core stability and strength of some lower
extremity muscles, and jump-landing biomechanics
using Landing Error Scoring System. Journal of
Applied Exercise Physiology. 2018; 13(26): 125-38.

11.BanissyMJ,MuggletonNG. Transcranialdirectcurrent
stimulation in sports training: potential approaches.
Frontiers in human neuroscience. 2013; 7: 129.

12. Mahdavi A, Ahmadi F, Haj Abbas Tabrizi E, Gharaian
H, Rigi Koote B, Imaninasab V, et al. Transcranial
Electrical Stimulation (tES): History, Theoretical
Foundations and Applications. The Neuroscience
Journal of Shefaye Khatam. 2022; 11(1): 69-104.

13. Banissy MJ, Muggleton NG. Transcranial direct
currentstimulationinsportstraining: potentialapproaches.
Frontiers in human neuroscience. 2013; 7: 129.

14. Paulus W.
stimulation (tDCS).
neurophysiology. 56: Elsevier; 2003. p. 249-54.

Transcranial  direct  current

Supplements to Clinical

15. Edwards DJ, Cortes M, Wortman-Jutt S, Putrino
D, Bikson M, Thickbroom G, et al. Transcranial
direct current stimulation and sports performance.
Frontiers in human neuroscience. 2017; 11: 243.

16. Taheri H, Teymuri E, Saberi Kakhki A. The
Effect of transcranial direct current stimulation with
balance training on static and dynamic postural
control in MS patients. medical journal of mashhad
university of medical sciences. 2020; 63(4): 2501-13.

17. Pacheco-Barrios K, Cardenas-Rojas A, Thibaut
A, Costa B, Ferreira I, Caumo W, et al. Methods
and strategies of tDCS for the treatment of pain:
current status and future directions. Expert
review of medical devices. 2020; 17(9): 879-98.

18. Straudi S, Buja S, Baroni A, Pavarelli C,
Pranovi G, Fregni F, et al. The effects of transcranial
direct current stimulation (tDCS) combined with
group exercise treatment in subjects with chronic
low back pain: a pilot randomized control trial.
2018; 32(10): 1348-56.

Clinical rehabilitation.

19. Almazéan-Polo J, Loépez-Lopez D, Romero-

Morales C, Rodriguez-Sanz D, Becerro-de-Bengoa-
Vallejo R, Losa-Iglesias ME, et al. Quantitative
Ultrasound Imaging Differences in Multifidus and
Thoracolumbar Fasciae between Athletes with and
without Chronic Lumbopelvic Pain: A Case-Control
Study. Journal of clinical medicine. 2020; 9(8): 2647.

20. Hamoongard M, Hadadnezhad M, Abbasi A. The
Effect of Eight Weeks of Neuromuscular Training
with  Dual Tasks
and Performance of Futsal Players with Dynamic
Knee Valgus Deficit.
Sciences & Rehabilitation.

Cognitive on Proprioception

of Paramedical
11(3): 50-66.

Journal
2022;

21. Fadaei Dehcheshmeh P, Gandomi F, Maffulli N.
Effect of lumbopelvic control on landing mechanics and
lower extremity muscles’ activities in female professional
athletes: implications for injury prevention. BMC Sports
Science, Medicine and Rehabilitation. 2021; 13(1): 101.

22. Hasanzadeh F, Tabatabaei H. The Effect of
Two Resistance Training Methods on Dynamic
Balance, Fall Risk, and Ankle Range of Motion in
Active Elderly Women. The Scientific Journal of
Rehabilitation Medicine. 2022; 10(6): 1314-25.

23. Mohammadi H, Khosravani M. The Effect of
Sportsmetrics Training on Landing Technique in Female
Volleyball Players with Dynamic Knee Valgus. The
Scientific Journal of Rehabilitation Medicine. 2022.

24. Winker M, Hoffmann S, Laborde S, Javelle
F. The acute effects of motor cortex transcranial
direct current stimulation on athletic performance
in healthy adults: A systematic review and meta-
analysis. European Journal of Neuroscience. 2024.

25. Moradi K, Minoonejad H, Rajabi R. The immediate
effect of core stability exercises on balance in
athletes with functional ankle instability. Research on
Biosciences and Physical Actiuity. 2016; 3(4): 17-24.

26. Mohammad Pur S, Rajabi R, Shirzad E. The effect
of six-weeks core stability training on trunk kinematics
of female athletes with neuromuscular deficit of trunk
control. Studies in Sport Medicine. 2013;5(13):53-72.

27. Willardson JM. Core stability training: applications
to sports conditioning programs. The Journal of
Strength & Conditioning Research. 2007; 21(3): 979-85.

28. Bagherian S, Ghasempoor K, Rahnama N,

Wikstrom EA. The effect of core stability training .

on functional movement patterns in college athletes.
Journal of sport rehabilitation. 2019; 28(5): 444-9.



V¥ Sl 0 0,lads (o 0)90

= & -
v_a.u.hsj_; Q_JL_Q_Q

]

29. Saeterbakken AH, Van den Tillaar R, Seiler S.
Effect of core stability training on throwing velocity
in female handball players. The Journal of Strength
& Conditioning Research. 2011; 25(3): 712-8.

30. Mohammad Ali Nasab Firouzjah E, Daneshmandi
H, Norasteh AA. Effect of Core Stability Training
on the Endurance and Strength of Core in Basketball
Players with Trunk Dysfunction. Journal of
Rehabilitation Sciences & Research. 2020; 7(2): 80-6.

31.WeiM,FanY,RenH, LiK,NiuX. Correlation between
core stability and the landing kinetics of elite aerial
skiing athletes. Scientific Reports. 2023; 13(1): 11239.

32. Mirghmali E, Minoonejad H, Seidi F. The effects
of core stability training on trunk strength and landing
mechanics in female athletes with trunk defects on
a stable and unstable level. Journal of Paramedical

Sciences & Rehabilitation. 2022; 11(1): 45-56.

33. Wei M, Fan Y, Lu Z, Niu X, Wu H. Eight
weeks of core stability training improves landing
athletes.
994818.

kinetics for freestyle

physiology.

skiing aerials

Frontiers in 2022; 13:

34. Mokhtari Fard Z, Sabbagh Langeroudi M. The effects
of 8 weeks TRX exercises and core stability in the stable
level on the landing pattern, the stability of the core area
and balance of girl’s football players. The Scientific
Journal of Rehabilitation Medicine. 2021; 10(3): 546-61.

35. Fatahi F, Ghasemi G, Karimi M, Beyranvand
R. The effect of eight weeks of core stability
training on the lower extremity joints moment
during single-leg drop landing. Baltic Journal
of Health and Physical Activity. 2019; 11(1): 4.

36. Baharlouei H, Saba MA, Yazdi MIJS, Jaberzadeh
S. The effect of
stimulation on balance

transcranial  direct current
in healthy young and
older adults: A systematic review of the literature.

Neurophysiologie Clinique. 2020; 50(2): 119-31.

37. Banissy MJ, Muggleton NG. Transcranial direct
currentstimulationinsportstraining: potentialapproaches.
Frontiers in human neuroscience. 2013; 7: 129.

38. Edwards DJ, Cortes M, Wortman-Jutt S, Putrino
D, Bikson M, Thickbroom G, et al. Transcranial
direct current stimulation and sports performance.
Frontiers in human neuroscience. 2017; 11: 243.

39. Amini A, Vaezmousavi M. The Effect of Transcranial
on Athletic
Systematic Review, Meta-Analysis,

Electrical  Stimulation Performance

Optimization:

and Proposing a Theoretical Model. The Neuroscience
Journal of Shefaye Khatam. 2021; 9(4): 81-104.

40. Giancatarina M, Grandperrin Y, Nicolier M,
Gimenez P, Vidal C, Tio G, et al. Acute effect of
transcranial direct current stimulation (tDCS) on
postural control of trained athletes: A randomized
controlled trial. Plos one. 2024; 19(1): e0286443.

41. Dos Santos LF, dos Santos Silva D, de Jesus Alves
MD, Moura Pereira EV, do Nascimento HR, de Sousa
Fernandes MS, et al. Acute effects of transcranial
direct current stimulation (tDCS) on peak torque
and 5000 m running performance: a randomized
controlled trial. Scientific Reports. 2023; 13(1): 9362.

42. Grosprétre S, Grandperrin Y, Nicolier M, Gimenez
P, Vidal C, Tio G, et al. Effect of transcranial

direct current stimulation on the psychomotor,
cognitive, and motor performances of power
athletes. Scientific reports. 2021; 11(1): 9731.

43. Vitor-Costa M, Okuno NM, Bortolotti H, Bertollo M,
BoggioPS, FregniF,etal. Improvingcycling performance:
transcranial direct current stimulation increases time to
exhaustion in cycling. PloS one. 2015; 10(12): e0144916.

44. Borducchi DM, Gomes JS, Akiba H, Cordeiro
Q, Borducchi JHM, Valentin LSS, et al. Transcranial
athletes’
exploratory proof of

direct current stimulation effects on
cognitive performance: an

concept trial. Frontiers in psychiatry. 2016; 7: 183

45. Flood A, Waddington G, Keegan RJ, Thompson KG,
Cathcart S. The effects of elevated pain inhibition on
endurance exercise performance. Peer]. 2017; 5: ¢3028.

46. Cogiamanian F, Marceglia S, Ardolino G,
S, Priori A.
endurance after transcranial direct current stimulation

Barbieri Improved isometric force
over the human motor cortical areas. European

Journal of Neuroscience. 2007; 26(1): 242-9.
47. 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; 322: 94-103.
48. Kan B, Dundas JE, Nosaka K. Effect of transcranial
direct current stimulation on elbow flexor maximal
voluntary isometric strength and endurance. Applied

Physiology, Nutrition,andMetabolism.2013;38(7):734-9.

49. Muthalib M, Kan B, Nosaka K, Perrey S, editors.



VFF e pao o)los qudSi 0)90

>
e d
e~
Effects of transcranial direct current stimulation
of the motor cortex on prefrontal cortex activation
during a neuromuscular fatigue task: an fNIRS study.

Oxygen Transport to Tissue XXXV; 2013: Springer.

50. Kaminski E, Steele CJ, Hoff M, Gundlach C,
Rjosk V, Sehm B, et al. Transcranial direct current
stimulation (tDCS) over primary motor cortex leg
area promotes dynamic balance task performance.

Clinical Neurophysiology. 2016; 127(6): 2455-62.

51.Guo Z, Bao D, Manor B, Zhou J. The effects of
transcranial direct current stimulation (tDCS) on balance
control in older adults: A systematic review and meta-
analysis. Frontiers in Aging Neuroscience. 2020; 12: 275.

52. Foerster A, Melo L, Mello M, Castro R, Shirahige
L, Rocha S, et al. Cerebellar transcranial direct current

stimulation (ctDCS) impairs balance control in
healthy individuals. The Cerebellum. 2017; 16: 872.

53. 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. European

Journal of Neuroscience. 2004; 19(10): 2888-92.

54. Jeffery DT, Norton JA, Roy FD, Gorassini MA.
Effects
on the

of transcranial direct current stimulation

excitability of the leg motor cortex.

Experimental brain research. 2007; 182: 281-7.

55. Dutta A, Chugh S, Banerjee A, Dutta A.
with
Wii balance board and Microsoft Kinect during

Point-of-care-testing of standing posture
transcranial direct current stimulation: a feasibility

study. NeuroRehabilitation. 2014; 34(4): 789-98.

56.Manor B, Zhou J, Jor’dan A, Zhang J, Fang J, Pascual-
Leone A. Reduction of dual-task costs by noninvasive
modulation of prefrontal activity in healthy elders.
Journal of cognitive neuroscience. 2016; 28(2): 275-81

57.ZandvlietSB,Meskers CG,Kwakkel G,van Wegen EE.
Short-term effects of cerebellar tDCS on standing balance
performance in patients with chronic stroke and healthy
age-matched elderly. The Cerebellum. 2018; 17: 575-89.

58. Broeder S, Nackaerts E, Heremans E, Vervoort G,
Meesen R, Verheyden G, et al. Transcranial direct current
stimulation in Parkinson’s disease: Neurophysiological
mechanisms and behavioral effects. Neuroscience

& Biobehavioral Reviews. 2015; 57: 105-17.

59. Swank C, Mehta J, Criminger C. Transcranial direct
current stimulation lessens dual task cost in people with
Parkinson’s disease. Neuroscience letters. 2016; 626: 1-5.

60. Yang DJ, Park SK, Uhm YH. Influence of transcranial
direct current stimulation on lower limb muscle
activation and balance ability in soccer player. The
Journal of Korean Physical Therapy. 2018; 30(6): 211-7.

|3



