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Extended Abstract

Background and Purpose

Maintaining balance requires the coordinated interaction of multiple systems, including sensory,
musculoskeletal, and neuromuscular components (1). Age-related declines in postural control are
attributed to deterioration across these systems, manifesting as reduced muscle strength,
musculoskeletal deformities, cognitive impairments, and slower motor responses (2). Stair use,
increasingly common due to apartment living, constitutes a daily activity notably associated with
falls among older adults (3). Injuries resulting from descending stairs occur approximately three
times more frequently than during ascent. An essential strategy to mitigate such injuries is the
ability to rapidly regain stability after perturbations (4).

Time to stabilization (TTS) quantitatively measures the body’s capacity to minimize postural
sway transitioning from dynamic to static phases. In recent years, non-invasive brain stimulation
(NIBS) techniques have emerged as promising adjunctive therapies for balance rehabilitation in
older populations (5). Specifically, cerebellar stimulation has shown efficacy in improving
balance, yet challenges remain in translating these effects to real-world activities of daily living.
In response, this study utilized a stair descent task performed on a force plate to realistically assess
dynamic balance through TTS measurements. The primary objective was to investigate the effect
of cerebellar transcranial direct current stimulation (tDCS) on TTS in elderly individuals,
providing ecologically valid insights into potential therapeutic interventions targeting fall risk
among this population.

Methods
This semi-experimental applied study employed a pretest-posttest design with a sham-controlled
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group. Thirty healthy elderly men aged between 60 and 75 years from Ahvaz city voluntarily
participated and were randomly assigned via lottery into two groups of 15 each: cerebellar tDCS
intervention and sham tDCS.
Inclusion criteria required participants to:

1. Independently walk 10 meters,

2. Stand unassisted for at least 10 seconds,

3. Possess normal vision, and

4. Follow simple verbal instructions.
Exclusion criteria encompassed:
Limiting musculoskeletal disorders,
Neurological conditions (e.g., stroke, Parkinson’s disease, paralysis),
Cardiovascular disorders,
Uncontrolled hypertension,
Dementia (defined as scoring below 22 on the Brief Mental Status Examination), and
Conditions or medication use impacting balance and movement.
The study comprised three phases: pretest, intervention, and posttest. At pretest, participants
completed three stair descent trials on a force plate, with two-minute rests between trials. The
intervention phase spanned two weeks, entailing five consecutive daily sessions each week
(totaling ten sessions).
The cerebellar tDCS group underwent 20-minute daily anodal stimulation over the cerebellar
cortex (anode placed 2 cm below the inion; cathode at Cz), with a constant current of 1.5 mA.
The sham group received placebo stimulation following an identical protocol.
Forty-eight hours after the final intervention session, participants performed three posttest stair
descent trials, with TTS recorded via force plate data. Given between-group baseline differences,
data were analyzed using analysis of covariance (ANCOVA) with pretest scores as covariates,
thereby effectively isolating cerebellar tDCS effects on dynamic balance compared to sham.

SU AWM

Results

Demographic variables did not differ significantly between groups: age (P = 0.86), height (P =
0.97), and weight (P = 0.11). ANCOVA revealed a significant group effect on anteroposterior
TTS, with effect size n? = 0.44. The cerebellar tDCS group exhibited significantly faster
stabilization than the sham group, with a mean difference of 0.78 seconds (P < 0.05).

Similarly, significant differences were observed for mediolateral TTS, with n> = 0.49. The
intervention group showed quicker mediolateral stabilization relative to sham by 0.55 seconds on
average (P < 0.05).

These findings demonstrate that cerebellar tDCS effectively improves both anteroposterior and
mediolateral stabilization times compared to sham stimulation in older adults.

Conclusion

This study evaluated the impact of cerebellar tDCS on dynamic balance, specifically time to
stabilization, during stair descent among elderly men. The results indicate that ten sessions of
cerebellar tDCS significantly enhance postural stabilization in both the anteroposterior and
mediolateral directions.

These outcomes align with prior research such as Parsaei et al. (6), which reported improvements
in static and dynamic balance following cerebellar tDCS in older males, and Ehsani et al. (5),
confirming cerebellar tDCS efficacy in elderly balance enhancement. Conversely, findings
diverge from Steiner et al. (7), who observed no balance improvements in young adults after
cerebellar tDCS, possibly reflecting age-dependent variations in neuroplastic responses.
Cerebellar tDCS likely facilitates more precise central nervous system modulation over balance
fluctuations, thereby reducing fall risk and improving overall postural control in the elderly.
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Importantly, our study corroborated previous evidence that sham tDCS does not influence
postural or gait performance, affirming that observed improvements derive from anodal cerebellar
stimulation rather than placebo effects.

In summary, cerebellar tDCS emerges as a promising non-invasive intervention to accelerate
recovery of postural stability during ecologically valid tasks such as stair descent in older adults.
These findings advocate for wider adoption and further research into cerebellar tDCS to prevent
falls and promote mobility in aging populations.

Keywords: Noninvasive Brain Stimulation, Postural Control, Elderly

Article Message

This research demonstrates that cerebellar tDCS administered over ten sessions significantly
improves both anteroposterior and mediolateral time to stabilization during stair descent among
elderly men. These balance enhancements were absent in sham controls, underscoring the specific
efficacy of cerebellar tDCS. The intervention presents a promising non-invasive therapy to
improve dynamic balance and reduce fall risks in older adults performing everyday activities such
as stair negotiation.

Ethical Considerations

All research protocols complied with ethical standards, including informed participant consent,
confidentiality of data, and adherence to scientific integrity.

Authors’ Contributions

This article is extracted from a doctoral dissertation in Physical Education and Sport Sciences
focused on motor behavior by Mosna Kazem Alkari, supervised primarily by Dr. Farzaneh Davari
(responsible author), with secondary supervision by Dr. Mazin Hadi Kazr Altaie and advisory
support from Dr. Zohreh Meshkati.

Conflicts of Interest

The authors declare no conflicts of interest.

Acknowledgment
We sincerely thank all participants for their invaluable cooperation in this research.

Motor Behavior, Volume 17, No 60, 2025



NeO-NA oo Feoylos VY 090 NPT el ( S > HLé,

Motor Behavior

Journal hompage: https://mbj.ssrc.ac.ir

g R allio g6
Ofiodle (551090 4 Gy Glo ) 9 450 (S140m0] 5 adino (3 2 S 215 i1

F i 0305 T S a8 5ol oy 3lo ¢ 10T gyt aity 8 M) as ;SN Wb ko

ol Lol e ool of5T oSl (Bl y55) Slgiol Al ¢ 35 pole BASES ¢ 35 > 25, 05,8 )
U‘)“l ‘Q‘)’ef ‘uti..m)_e olKisls 4‘5ad.:w).: U"‘)}A" 05; At
S8lye > (bl olBils ¢ Sauan i 0aSiils ( Saucan )i 09,5 Y

el laol (oodlul ol olEtils (Sl 55) (laal sl o555 pole 8aSiils ( 25 > i, 05,5 F
LS RTNLITRNNE TR PCIRT X TR J1 PR VSN2 R JL L EOE PR SN

E-mail: farzanehdavari@cfu.ac.ir . s,gls 4l : ) ghomo oo gisit

How to Cite: Kazem alkarie, M.; Davari, F.; Kazar, M. H.; Meshkati, Z. The Effect of Direct Transcranial Electrical
Stimulation of the Cerebellum on the Time to Stabilization in the Elderly. Motor Behavior, 17(60), 105-118.
In Persian. Doi: 10.22089/mbj.2025.16853.2164

onS
ol ()l @ @ g ey (U5 ] (B (gl il 53 a1 el Gl )3 wree STl 51 (S
)5 ool el (551l 4 (s o 2 de (EDCS) (glaocmon S puilioms (s y2 S0 235 ST S i ol anlllas
Fo o dial b 519l poed dp0 il oy 31 ] S 09,5 b ol o (y90Tmmi= (g0 il Tob b (2125 dend adllae (f
0955 93 43 (AT Cygu0 Ay g Wi B! Widg iy 10 CS pid (g1 ildbgld 8 yLlio O jguo Wl ol Yo (JUw As U
dw 45 905l 9 (1905 s Al w45 HEALSCS b 8,5 1,8 (pd) (NS Lo IDCS g aoxsee tDCS aldlue (5,85 10
T AR g g il 95 o 1 o5 (o s yo 43 35 iy Ao (59 aly 1 (el (ol WSS el 4y el lundeS
il ylagS Jalod (g a4 Woaly id S iy 1) bgrye S pod Wog S candS Job alids Yo awds 2 g Jlgie dud>
S oluB) (55l @ sy o d9mer 2 Ao TDCS S0 yo0 &5 315 LS pols gy gl s Julodd (6, SS
GINL @ Gy oo g Sl IDCS S5 yo0 Lol (P<+/+1) Codls 5 Ibine pili siollus 4l y0 (bo— 555 o o
5 Ol 4 pols g3 gl &) dagi L (P>e/+0) cudli (glalize ;T Wl 313 p0 ((oila—(535 0 9 (RS- s01d)
5 0300 30 Gliellr (5l 4 () (yloj i 53 At S T (Siedgm I 39u o0 Sleiuby (skeIlw lanasdie

Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms
and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0009-0003-9868-9562
https://orcid.org/0000-0002-4923-054X
https://orcid.org/0009-0005-9574-9050
https://orcid.org/0000-0002-7328-9357
https://mbj.ssrc.ac.ir/?lang=en

U w8l & Gy gl 2 dze Glaeame S i (b S 5
dowio

el (Slas oras g s SISl (s Gt wils s (paiz (Soples o Jola 3l Joles Laa>
D08 rals ol Slpss (nl o sy i (0l 50 I L lgioe 1) (Smds S5 50 im Sl ()
e 193 cnl 2 ogdle (V) Sl (55 > lageuly (als g (Uil o Shee )3 ST os sla IS ( Hlas
25w Gl (S STy Gleg 4 355 00 (s (2T 5 s pTiar e R0 sl les 5 ol
ol odle (V) 0 oo Jieo 1 cane o131 oy ol 95 de OMSLie (soles (F) 8,138 0 b 25> Sinlon
o) Sy 185 g 5 Jobo (ol oligS (523 ol o) 50 S ale taigB o (58 0l 40 hnd )2 e Ol
A Gl s ey Gle @ e o GRIIL L e bbb gsbaw L olye alse l (F) (28,
e el S5 (Moo a5 (0) v 25 ailiy) slacadled o o Cesl (Sae by 95 (e (2l 09500 (oL
Ol 5> o9 o GialiEl (S b (S5 S g Pl [halS oS o gl Cews el conl (S ] Clse
() 958 s Como

oLl 585 .(F) ol aly 5l ooliial oo il Se5d st bt bT slo Fui5 Jds & S ailys, sl lesd 51 S

Came 5 s 455 VA o iy 3 00 ol Laiye a1 aliid U pglse g 4 e 115
ot b o laan] (5) i e o 11, 555 ol a5 b 5 llogn 5 B 3] i 5 Sigtie
5K A el a5l (gao) (28, b5 (U sl 51 iy ol an Loyl el olpon laaly 1 el
Oy Oley () el (Il 4 oo sy Ul ol 5 Slodo 2alS (610 9550 (] )0 o (slo s il
S on i pa5 L] (hondg by (g 5l JUST plin Cwld g (il PBlax 4 50 (o U155 sl &
0] O (Sl 5 (S5 > g (hee lrokipS) (o s G oy (Salea (pizes (V1)
o, (e (5551 Sl (lignly) o il 5 S sloosiSnl 5y ool 55 e Lol

OY) ogd
o ozl S ilos gl g5 plaialle Lisuply o exlind Glagiy; 4 3 sladle o (laixe
o 2,8 V) ol a0l ailla b e Joss sl sl 97 3 K olass Sy
SoS (V) aS (oo hawi col) 5 (o2 lid p Sygo ]y (aras sloonl,d o)y oS eidlyg j5 o 4 jae
o ool e So 25 (VF) Cenlonds ool jio SIS (lapanslis Cosil (sl and paiz Sln he (exled e
55 tn Vo m slaslivs, sl el 50 e |, e 25 5K 5 e B e
rekine 0l 2 S e (car e ped Sy il sl ST S (10) wiS dgue 1) (55, el o
i |y e 5 (62 S 55 WlgF o 4 sl iy IS g kLo IDCS olSns Sy Ly (IDCS) ' gliazmar] 3
13 OF) 483 s a5 cymaliz S yeed b cymaliz s b 1y pio 58 Eodlad o ae oSy Sy ADCS amo
lieas DCS (1Y) wly o LdlS slS Sy o5 a5 o o 1m0 so ial3dl ) e ula Jlogi] 55 55 tDCS
e S dy oo Sl 4 Ll el ol solau] andS gla Sl jo laiedle jo Joled ogge jo 0sill S
30§ 0S5 S > 208 L aslie )0 doee aSl 4 a5 L L(VA) clls wales  glate gl calie
9 iy il p G al 8l az g 9550 SIST 88 Sl 50 b izeen 5 (V) 0l Jola g Cundy Lade
loaisS lgassl gl Wlgi oo S 20 Jous plgieds azds S 28 ) 0 IS 40 d(VA) o 8131 50 azdis 3 Slae

1. transcranial Direct Current Stimulation (tDCS)

P o)Lo.{;'a AY 090 NF-F ul.u»a'.v ‘QS'SP )L’é}



ohSon g (o2 Sl QB n.
Cowl 4250 tDCS 1 5o latalls Joles sggo 51 Sl ladllas 51 (S ubs aib amals flacdle Jols sgupo 5o
Ol big Jolas g bl Joles p azsne tDCS a5 wiols jlis o, Kad g oluyb oyl cpl ;8 (VY VA Y-V )
&ololime ,3b ool ol asses tDCS a5 wisls olis o)) Ken 5 Slaxl (OVA) 308 (s lobine 3l aedlos
L Jlslbs U5 50 Joles g 4 yomie Wlgh g0 azee IDCS oS wisls plas 50 o) g je05,8ka0 (YY) o)ls
tDCS a5 wals ;ylas o) en g pigdl, (VY YY) 5,10 0525 5 oaBlie Gladms Lol (V) 05 YU bgiw s
3,15 g lolise ).;.,Ls UL PO L 0) Jluibeo (YLS 15 50 o IS b Jobe onzen ST 6,500 0 asesee
YY) 8,105 50 (blem oo 4o Jobss  amsee IDCS oS wisls (ylas o), Kan 5 ¥ sl cypizman (YY)

Slalllas slaasdly oot 3590 (2 5 ol llz i)ls w5 Jolos dgmgp 2 e S o8 25 » Slalllas 4z 51
3 @zli.i..»"l.aﬂ IS Ojge 4 jiion aie) ol jo eulpll Gldllae cwl laiadls 28ly g 0039, (S5 @
5 o e csaielle 0,90 o il 5l (Ko w00 &g blisl b b byl gl guess opl pls sl adly ué
Coamdg ol oy V) 238l o 3lasl aly 51 ol ol s jo bayoldl sl jiiny aSul 4 as g b ool ol
oS 31 el ol dSS 5l solaiwl b b sl saus s gime addllas ol jo cplplo sl (6900 By Dygo 4
P LS pasie oIl 4 Gy Glej Sl eslitul b g (aBly O g0 a1y bgy Jobs (e 95 amio (55, (ab)
ol gadios Bas g)0pll sl asie lacedle sl ab 5l el ol egasa g 8ly Lo 4l paens
g el b @ o, Olej 2 425 IDCS (p250 51 (o) 2

PP 9

J5S 09,5 Lol yen (03T mm(i3e3l i b b salojlanss gy a3 5l 5 (90,8 cBam Ll 51 ol tagsy
Sy aldbgls o8 jlie g0 4 Wl aiadls Yo (JLo YO B £ asslo b jlaal 0l 0 0 laiadl o 5109
tDCS al=lae (6,5 V0 05,5 50 )0 (siSac 3 5l eolawl L) JBolal &g 4y g ol Sl (iegh jo &5 0
eV by el Ul slog ool (ighy 4 b dogeil 355 sloSDe i S 118 (92) S5 tDCS 5 azes
S ool Dl jgiws 9,5 Jlis oblgy ¢ cands auo (glylo sl Ve Sow 4y Jae yobiwn] ¢ J8ius job 4
So5909,98 YN a0 Ml toaisS dgamme (Sl SHlae SYMST 4 Ml 15l 09 & )le gy 5l o Soges] 79,5
Mo ss0iS 55 5 Wl 35 a0 Vil 5,0 el VNS Sl (S 5 (p9miaSy (5 ot 5500 435)
Slagyls Gras by (5 len (s o p2d Comsg oligS O30 3IY e SIYY Blas 0 ped canS) abasl> uiles 0 04
Colo, e Gl pliie by sad >l AlalET cols, p,8 5l Lol> ragh 0 oS > 5 Jobs p 1381
s ool dalllas jo &S5 gl oS es

5 hie Jlsy 680 psbate 4 VAVO Jlo o Tiicdst JUole bawgi (a3l nl T smd Condy olsS (505
Sl jltel Yoo ol 5l bol> shasl IS5 Jlgw Yoo glyls g0 Comdg olisS anlisow n (YF) 0 b lase]ls
08 > iy sl aslisinyy ol ol o il a5l PLsl sgzg Jlessl 4 VY 51 1iaS 0505 a2 po oS (olal oS
O 98 sl (Sbj aliSee slad Sloe (B) gyl aladl> (F) cdnlons § a2 g5 (F) wcd (V) o obcgr (V) (ol

1. Rauscher

2. Steiner

3. Mini Mental State Examination
4. Marshal Folstein

Feo oyl VY 0,90 NFe¥F lwsl (5 > LS8,



m Gl & oy o) 2 Ao (gldemo] S it 0y S 2 ]
ol il 5 935,85 S35 HIAY Ll #lie S ST bs, 5 ool U 1) anlizs y oL 1AVD Jlo ;s o), Sen
ol ey Olnl o (VF) o, ol Wl g uiles b sloog 5 o oglas o (B1dl Sl 5l eolazal b )
L bl 5 G s, 3l elitnl b 0T (s, 5 <855 plosl Yoo A Jlo 5 iSan 5 olapes Jausss aliii

el s & VO ol mgty s asliiasy oLl (Y0) ab (3155 /A Flis,S sl 5l ool
Sl #o 30 T ol b Gudges j92S S S50 5 ambo olSis SRk (9y58) 55 Ao el
SRl sl & o) Gl sl (sl o osliinl GBS ES 10 gl 4 o, Glej xS o3Il sl
Ol s aials hg,y 5l eolatwl b >3- J3ls g als— olad olul a4 oww, ley ., I8 & Matlab
Odsl 50,5 Lasine §lp Z jgmme slog s 5l (YF) ol dcwle (V2o F) o)) Ken 57 g, lawss ooloslomudss
Sbesly 99 50 (Jlgie (6505 5Nl g 5l oolitul b (g lasly &y (o (yloj o ooliiinsl gy aio b oled alad
Slsieas adli Ve le; wsey] b Slasbre (gl GLeSy sl (VF) w dlons oyl A3l 5 il ol
o5 4l cl 53 Ls a8 A5 LI5S 4 9,5 amioo b ke gl Sl g oS5 m3] Joles Bai closne
S el ol (g, cpl 50 a0 et ol Sl @ gy asie S JLSKw 5 g lL clls 4 s Soges]
S5 Sile g, 5l ooliinl b o ol dline )] e Bl ol g del Cws 0 ey Jond| S (59,5 (slosls
4 ad drulone (slabizd plgiedr 6)lmb 4 e Gloy Vg T ) ojled slasep Billae alaxd ya (gl o Jlgne
4l e Jolas L lojne .ol (uS0bos 5l iiion Jlre Slioul G 0,k 6 5l 5SasS bosls Jlgte (.00

(VF) ol plonilabasd Ve v e (gl (6705 (eSilion 9,8 5 092 35,0 Vo v v g amio (610 paiged iS58

tDCS oliws o ssliinl e S Sl So,56 sl ADCS) (slassmaz! b puitons oS 26 olKiws
(515 g &T) wglae coudad b olasg xSl Jlasl &,k 5l (ols2b) ActivaTeKTM &S i sl (ActivaDose 1)
Loy Sl e aghy cnl 4o S (oo Jiie jie a4 dozmoz (59, 3l ) (oIl Gl 9 95800 ol o Sovsy (55,
ot b 0 4227 000 A ks IS Jglows L oy s 5 023855 anye yinishen YO (sl (sloy (3,
4 anze] b gl b Loy 20 gty 955 (6 Ky Sl 3 51 S ol (s, G218

Q) o ool azsee (g9, 4iBs Yo Bow 45 @-tDCS el Lo VO 926 (51,0 S

5 ey Joal S (5955 (5T 03l (gl Tl enss (id j0 bl (idu 50 995 (g5l (nl by Jolad (ge)]
2095 0, 01 3l 5 0% 418 98 amio 59y 5l e Gl 4T WS j5ee (b 5 axho (5 5l b AlulyS o8

u,u?u R w 9 O).AJLA)) .))3 U)9 » W) AML?LA Z 9 X ,y WY‘ )o u.auO) J’“’Jlg}‘& (55)’“’ o)l..bl ‘uﬁ"’)‘ UJ‘
g bgrye (5l 4 Gy loj e 55 5 (S BS,L 5 Sl gy Bk 3l Lis Sl 2l 4 pge

1. Force Plate
2. Ross

P o)Lo.{;'a AY 090 NF-F ul.u»a'.v ‘QS'SP )L’é}



Ohles g (2 SN (B Ny
98 4o | (6 e Bl Vo alold )5 oS e Bla Vo el 4 oS S 51093 5 b b aS wd aiulssS 53
dilaie )0 0930 slaaly ailen §Sw glas | S Laas 1) 053 Jobes anlsl ;o g sl 95,8 LSS &g 4 wails 13
Sl & s by 9 ISl £ 5 LSS a cnl GuSilee Sl oolitiul b g ol 1S5 5L aw gejl cnl g oxe

sl g5y 1y 355 slacass b as atulss 3,3 5l lacawss o8 > 5l 236 Sllugs Bis gl b Cud 5 apasle

g laly 51 (Ko (g5 el 05,8 5 ey 51 ols b 5l ealisl da SogesT 5y (sl (arsds ogom s 18 S
S 235552 5305 ko b 5l i (sl Slaggn s 11 095 Joles 9,8 85 Sy 59 03] ol Jsb 0

Soslaaz 3,2 Yo ()l paiged (il s gy amiio Lags aly jl99,8 Sledlbl b o 1,85 suzme 5 ad (g0

Solnl 4 oy loj e sl oS alads caly 51098 S8 > j0 el S s ST gl ala b

a5 Jelo g a5 6 slee 5l O @ bgeye Sledbl S g

Gl b s 35, oS5 1, i o 8,5 gl WlalT culs, o8 (Banses sl jols agh o
s b GBS S 5 T b 4T 0 £a,8 sesl it A pe cglolin] Al e 5l any wiad LsT Liae (alSs
35 sl L 45 038,821y 505 amior 555 4l 31 caeT (ol 5505 oS o ot il i 50 b S
yob 4 g Jlaie auds iy aan 2 g dlin g0y Al Al o ol oS BauS S Ll ol (6 S0kl ol
2d 5 plnil and> Ve s IS

o SoSIl So e Al Ve D 4 gy pp GBS ES R0 e j28 el (S SIS0 20 098 0
S5 5 S Djgo (13,8 8Ly 1, (CZ WS ginion Sl 5enly s gile 5o Wl) azre ;28 (laszaz] )
S SIS, 09,5 50 . (VY) o 0,158,845 S5y S Jgb pled 50 el Lo VIO euditns (b > (sl (S xS
a3 Ll 30,5 2l o 1) (Kile (S SIS0 ,50 g 8o Ve D ) o) o GRS S L (o) (Sl
Fe B3 3l Ll o055 e 35 55 4 ool oo VO (23S0 ol g S JLasl 5l ke o (S50 o
D o adad S Sl L o g ools oMbl 0,8 a4y aSyl g0y a4l

iilan QBT ES5 als o cnl ) a8 0l L2l Ggasl i alope (i yed ez (03T 51 Gy sl ctimg o
A5 Ed gy amio bawgi gl plo ke oS alo Ly Jobs gel (555 A izl a4 o3l

oS ph Eliierer Gl Shy eos gln o lulisl Sl g Sk Jols pogi L Sl taggy ol o
Slolias Dglas g2y Judo 0 (yuizmes 0l oolainl (6 S ojlail alize ol jo b o i Canogd g SaS
el sl il s3] lsiear o3l Jele g wd olil (uily)losS” Ggasl 51 gesl ey 5o Waog)S (e
Al ool HBanses b glub o, ol slaosls

ol iz gloog S j0 (FALSES 1h (o Resy il slayeiie 4 bgrye Jlae Szl 5 (:Sile (V) Jgoz 0
5an P=+111) 03 5 (P=+ 1Y) 08 (P=+IAF) (s (gl aslis 1o lbog 5 i o osaline 45 oo lad el o0

J).)y

Feo oyl VY 0,90 NFe¥F lwsl (5 > LS8,



ny Gl 4 gouwy lo p dzxdo (gldemen !y pudiiue by Sy ]

OE WS S b (S Lbcame (b puite Hlome Sl il 9 (Sl - Jou
Table 1- Mean and standard deviation of participants' demographic variables

s 5 %:5L. tDCS =31, tDCS oo
Independent t test Sham tDCS Real tDCS Variable
LMJ .
(t=0.66 <P=0.51) 68.13+4.50 69.26+ 4.89 () o
Age (years)
- >.~L~J “
(t=-0/82 P=0.41) 168.53+4.59 167.20 + 4.27 (Fatls)
Heigh (cm)
(t=-0.95 <P=0.34) 72.00+4.78 5.14 70.26 + (755 03
Weight (kg)

05"’)‘ 9 el LgLQoB)f o ‘51.50)1.& el &‘ﬁ LS“"QBJJ 6L®W L ‘L:}a).a 69.:..05) ‘SLQML’ (Y) ‘_Js..\> B

03031 S8y 9 (6 35031l ilicko STy (b g cilizis glaog ) 55 50 )lken slero Blyil g (5eKiles Y Jgor

ol ,lges
Table 2- Mean and standard deviation of dribbling skill in different groups and during different
stages of measurement and assumptions of covariance test
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Table 3- Findings related to the univariate analysis of covariance test
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