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ABSTRACT

Background and Aims: The purpose of this study was to compare the effect of a
selected physical fitness with and without transcranial direct current stimulation
(tDCS) on reaction time and shooting performance in officer students. The statistical
population of the present study was all the students of Imam Ali University.
Methods: Due to the type and purpose of the research, 36 students were randomly
divided into 3 groups (physical fitness without TDCS (12), physical fitness with
TDCS (12) and Sham (12)) as a sample of the research. The study included the pre-
test and post-test steps. In the pre -test, the participants performed 10 pistol shootings
and 20 efforts for each of the simple and selective reaction times and their
performance was recorded. The training and stimulation period consisted of 10
sessions. The next step was similar to the pre -test and with a 24 -hour difference.
The statistical method of variance analysis was used for recruitment. LSD follow-
up test was used to compare couples. Findings: The results showed that physical
fitness and transcranial direct current stimulation (TDCS) had a significant effect on
simple and selective reaction time. Also, physical fitness with TDCS has a
significant effect on shooting performance and accuracy. Conclusion According to
the results of this study, it can be suggested that transcranial direct current
stimulation (TDCS), which is a kind of brain stimulation, as a technique and
complement to physical fitness exercises to enhance performance and cognitive-
perceptual factors in military student programs Be used.

KEYWORDS

Physical Fitness, tDCS, reaction time, shooting performance, officer students

Copyright © 2024 The Authors. Published by Payame Noor University.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International
license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided

the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
https://clpsy.journals.pnu.ac.ir/article_11320.html

(\‘0—\"\") A ga )Led Ard D)‘.mf) AR 0)9.3

DOI: 10.30473/clpsy.2024.71554.1748

«@.«32 Jlo»
9PN 25 O 9 b Slowr (FbeT Ctie Dby pod 0399 & duglio
Ol gl 50 (il dhos 9 S 19 Olo) » 3R (Sldozmosr! 9 it

oS

o5 e 9 b Slowes (Solol Lo liy yoi )93 S puil duglio Ban b psls adllas :din
Pl syl Ghgpntilsy ) (3l 3 Sdes g (iSTy (o 1 jre (Slaomer b e (Sl
a9 b 1 by g (6) Lo plol oty (g pudl bgmriils alS yols imgh (o)lol dnels 28,3
) tDCS 09 (slowe uf.)‘.n] 05,5 ¥V & Bolal Cjgods ool Y5 ¢ 3uind Bk g £o5
gy (s4ised clgie 4 (8 1Y) sl b 0 09,5 5 (185 W) DCS b o (ST (18
4 EASES b o3l g 0 13 351 (g0l —0rseil sty Sy Sl adlls s s
g 2By Bl g ol STy slagle; I G m (glp GRS Ve g 4zl LSS V- (ol
032310t b ailite (g0l e dlo o gy il Vo ol 56 9 (15 099 05 2 ] 0Shes
il o )lol sy 51 odlsy Ll 5 4555 gl 28,5 Spgo ySaten sl VE MBI L
oolizsl LSD s (y90j] 5l og)S o3a5 dulie gl b odlisial ) ,So (5 03l b uilyls
oman |3 it (S 5SU K55 5 sl (Sol] Sl yoi 45 oy lis gl sl adly 3
bolyor Slows (Solol iz o )l o5l g o3l 28Ty oy o (6)ld e 3l (IDCS) jao
4 2095 b is pS o ) (s3I0 €82 g 3,Skee 2 (g )gne b o e (S0 S K, o5
Jolge 93,Sae (238l (gl Slomer (Solel by o3 JoSo g S5 e 4 sl (5300 S 6
2555 )18 odlaiwl 3590 (g il bgomily ol gladoly o STyl — 23l

SIS slojly
syl

*

S g

¢¢¢¢¢¢ FYYoLLLY (o o

' 0813 ey S0
OIS <Ol R oLl ¢ by (wlidily) 653 )
Ol

Ak (2lon gy oS> crly psle 0g)S okl Y
ol ol ¢ syl

plol (5 pudl olltily (23559 pole 09,5 Jhskial ¥
Arl el e) e

1 gis 0Aiun g3
odjo>) (5%
mehdirahimzadeh52@gmail.com :asly,

VEY INY oA s pmds o,
VFY/-AYY el go,l

Wl (] @ sl

s sbdeze 5 dazme s islawl s (gage 50005 o)
e Gloyed 0)gd G Awnlie (VF4Y) L olm
e (S0 pSI K055 (93 9 b Glewa (SOU]
Gl 0,Slas 5 STy loj y 320 (gldesmaslyd
YYX0 wlid Sy cwas gyl lgmiih
V-(¥5)

doi:

10.30473/clpsy.2024.71554.1748

ol g5 ply Rl cllie ol ;36O V¥ Y Lol ()] Bain g 4 slxte itne oyl L] G

ol e g5 oyl )3 zysie by coley b g dlie 4 pusmo sl p bgyie o 5| ()bt oolitul £95 b 5 0 ptiie 0 (IS Co dllie oyl
Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/)


https://clpsy.journals.pnu.ac.ir/article_11320.html

Yo VoY Hle 5 ol FF o)lad (oid 090 ( wlidylyy cuas ale 4 i

9 Cadgrge i glp ofa e o plgie 4 Sl 5l gl
ol bkl (gl okij Chgrge (oled 3 cusn
plas )> Sim b Sy plyis 4 9355 (0 O g0 s
olod (635,18 & b B yld] el iy ool 005 Ly s
Sl 3hte 9 Jie 59y grzed ol 9 Sl
(Whitehead, was o pll 1, gls gl oY
didson ol lagps (slagbigal @dly > .2013)
Carp g el gbisel ol J (S S e s
okj gy cwl il (lad s g on; slag
278 9 (S slacwe) g gshaw (sdon ) Al oo IS
S92 ) M Glagys Cuenl Xgd 485 ) &
(Najafi Mehri et cul pge 9 dbo jlans oollis
cbadie 5l (sjlnls j ceyw 9 <y al., 2010)
Conl (o> g e g 250 Cldgie el D ke
vt 5 45 B OIS ales 3. (Whitehead, 2013)
obj ol sledld clp (o8 (wlidplyy
Ol Sdas 53 (coge sl (35 & Conl liellas 1Sy
@ g copw lp (@B asls Sy (loj )b
Syl e odd gy Gljide A g Cunl (658 paonal
Oloj 90 S oljlomy (5B, Fusly g g S e
ol ppiere 4 0, (St gdaxte belgs 4y (ST
Camdgn g Jore S oo slas (S oo GAD (S yxe g9
Olei » o2 28 (Kb g (GBD (S Cund S e
(Mitchell & Flin, 2007) sls it b Sl
Oyl gusns plol (lidss | ool Cowd & = b
Slowe (Sl (glayito 4 (Stsly 2 09Me (g5l
Coyu dlae 5 cuas (Salas (ol wiile) (> 4
a2y 15t cov ok s b (Jadl e g Jodl
g g Gal)] 35 o5 285 wiile) (B 5 Slas 5 (i
b Sl e a4 0 ((SsSly
(Yousefpour Dehaghani et al., 2020)

Ao

Iy ol i) aueS (ppsied;)l Gl g9)0
b Cuige g 2900 g (ol slaglojle (5]
g Oledud pogMe lles ¢ by gele 0 LU
Al 9 Slo) 9 (s Codlo 4y o ()5 (SGlgSS
(Santtilaetal., 5,5 S dagps Slows (Sl
i leollss lows (Solel o498 b 43S 51.2015)
PUPINE KVRCIN Vv ARSI W I PR S PV SN
- L 3 L O
S8l giliny g Sy gbcyled Jols ol Sobe]
Jos (e g 2lp g ol lulpd e cov il b il
piY Slowa (Solel I (glaz > ol o (gl S
e el plxl Gk Sl lgiee b |, ] 4l
Coghi laws Solol (cladeliy un .3yl cons 4
ly 35 slacaygele g dlgme iy ailgn b canl 5,3
(Safari et was pbl g 4 gl b s plKin
ol (590 sladaseio 4 ) Iy al., 2019)
sbadie & drg Sl dlul 35 Ses chB L oS
a0y ali 4 el gy JalS (Sobel
S 9 Camt 08 3 )Rbg ogrdo p3y JolS (Sobol
p5> Jol8 (Salel cloaide (So kst 4 plI b oS o
OB ORD (SAwd )3 e e (3ie (g RO 5
st 3 &8 (Jb 30l )5 elainl 5 ()8 csgine
D3 )8 (Kb g ase @l ¢ (Sojd (it fpne
Ged 9 )lid lijed plonl Bl Sl (s b
ol ool Ko 8 3l (i oS Dl g0 Bire ol
sob & e slogps )3 58 ae g (Sdy eitid
Sl9y omiid 3 a5 35 1) sl g5 390 03508
o' b .(Shakibaee et al., 2015) col o g4,
sy 5 ohaasiio Yoo aaile o) )| S 2 o Jls
2 Sobel & dsg ¢ tuw yob )b ]y 3g8 et &)
Lol Cowl 039y dgione (Slows 0jg> 4 s ollas ol 3l
=~y 5059 2 )R elge oS s oo (LS Clidos
Lasyo glo)sSl 5 lows (Sobel (9, il oo ol
2385 b ol L



e Slozmanl b e (S S o y50 ek g b Slomer (Solel Coiie iy yeT 093 S dunlio 1] o g 831 j> ™

o preitne (So S S 25 398 0 03latul jao i
ol 1y sbs laanlp o uas slayygyy cullsd
a oo Gl (Sen dwd pl led oo Jdwd S o
I s shailge b )8, @b 5 oaalie B i
395 ()5 Aadls g (635 waeval (GBS Ty (o 2 g5 Juud
.(Strobach & Antonenko, 2017)

2 oSl Cusbgn jro aitene (Sl G20
Gl sl el ot ot S 555 it e
o & bgspn 3o s (S0 S 26 b bl
o rmee (HOrvath etal., 2015) wisb o o0
228 4l ((BUS o Slas 3 JSd (gjee dilaie
o aseie ol DLPFC? Sliy i ool B
P oat cel w@al pl 0Sles MBS & cul
(Kasschau et al., s 3l olas,Slos
2015)

DLPFC 55 48 silosly (L aige ol 5 clalllae
(Parasuraman & s’ o Lis | asg5 g (5,luign
asb » IDCS > .McKinley, 2014)
ol Ladye 6y gorims ) d9up b 35 DLPFC
oS 08 o Moy o) 5 ksl Ko il (ran
Lis g g Gl cage Tzl 0 IDCS 00
(Mcintire et al., se5.0 ()ldgn 3,5kes
oy505 48 135S asuiie ol Sty o9Me 4y .2020)
sy ) Gpar Sy 9 ceyw Slge tDCS
(Fiori et al., 2011; McKinley et al., xs
SIS (podsS (5390 dallan S 3 ( S3b 4 .2017)
$lgs o IDCS oS 518 3 ases (YVF) °pelygmlyb
Wl o S5 ol il s dgua ) aladls g (6,50
d> 5 pSmreal Jro Vb cund (BLd glad Slas
(Coffman et al., 2014) sas &) 35 |, diewe
Sy Slos jiln digej il a8 pbxl Cldlas
sl asls g wlodly )8 Jlas we 1) YL cuws 3l

4 . Mclntire
5. Coffman, Clark, Parasuraman

38 55l ] &35, w50y L5 o, e 5 ) i Sl
oo @Ml edlawl > Loya?u odbdly dylge 5
plSin 1y il 5,8k Wlgs o bl dngi o STy
(Scribner et .8 Guaas Sls 5 Gun Lasuils
S ol a5 &S A5 o y9ed o1l 2 3ol AL, 2007)
Slbes 5 ol s 390l 5 ST L Ldjsel sl
Sl 1) 295 Wlg o5 (6,500 )b 3l gy cpl g conl
o3lol Sllas lass sla coygelo g by cullad j> 8y
295 (oo 488 ol e (pl ) dosl a y> S
058 IS i 56 s Slee g Slows
P s g Job bl o] Coenl 4 x5 b (5l
G930 9 (e (Gl g Lailgd Cod g cunlie (S 50
d95 o Bigel oy 4y e ey 5 Lo

.(Kayihan et al., 2013)
alae 4 £9y5 (559 pole (lieiily y31 gl Jlo )
gy ‘_ﬂ JUid 4 9 15903 4 Juol oileyd lais & 520
axwgi Cyal slo gy Jlasl 3oyl 11y (255595 Sles b
dnwgd b 1 Ol om S ysm sl 4 &S a8 s
(od DSlas dgupo L-j JWd 4 5 Bls oS
M e o Bl slo a4y )las dAJo » 65‘9 2 g0 Jlid
0,des (gilo Ay 2 Fae Jelge loie 4 BLS
Olgy «Bld 3,558 gl Jl el w5l JSie
OiSly a5 295 o ad)S i > Sojelgnied g (LD
(Amini w8 o gl |y k8, 5 8k (S sl
LSS 5l S .& Vaezmousavi, 2021)
S5 y20 3 eolanl el azily (oob o)l )ld b ars S ams
e el iS5 ol (Fregni et al., 2005)

Gy S5 e s (sl b 5 ol anles
1. Scribner

2 . transcranial direct current stimulation
3. dorsolateral prefrontal cortex



v VoY Hle 5 ol FF o)lad (oid 090 ( wlidylyy cuas ale 4 i

o 5o90]] 5 oSS o age)] bausgs (63,8 lasuta
N O 5 o 8 bl (998 o Shy elul
Y5 iy Blual 4 dag b e 5 0D Sen
Slows (Solol 09,5 ¥ & Solai & ygods (goomiisly
W) tDCS L lews Skl (45 1Y) tDCS (50
Pl | g b oS (45 VY) gy b o8 095" 5 (55
o o903l saildbgls (5)lSam > 5 p5Y (slo Sinlon
A S I ageil 5l oiseslobe Y sl 4 g
9 Slowr (Solel coiie Sl yod duds Ve jlan s
0903 i Wled ialesl 09,5 ¥ 5l IDCS K o0
olol sloig) b s o 485 (903l g o ogesl |

D (g0 2
aadd £ oduls yo g dwds Vo0 Sobol Cowie @l yes
Gl g dus Jolds 55y yed duds ya doliyy 905 |yl
Sy Al Ve Ode &y S S g (35 S
#9195 Silon (p05 b olpen (i (g b (steglie iy yes
Oy pod 9 (15 3y (g dl> po 9 48E T+ Sdo &y lnor
L soglio Lo yoi gy 4dBd Vo Gdo &y (g pdy Bllaxl
Silgp asly 35 plnil Gloply (bgy & o g
iy b Syl @ slaaly ol 5 segl
obes i sl (Nelson et al., 2007) w1,
A5 oalisl "Wlsd =63 903l 31 Gimgly cnl 5> 1Sy
oley o lp g Pomels by @ 09e)l
2l Gua 4 oy aeSy b HLid) el STy
XU cloags b b e 4085 (b La8) sl o (w5
P88 Ohgo (998 (o0 03 inled B a5 ol
Sy ey sl A )G9y (Slaer ¢ Lol sadllae
5 093] bl (bl JSTy ploj gl <AV 5 ool
Cal oad 5l wgllas gy osell il
U5 9 5l oeejl ol (Deary et al., 2011)
Ve g Gl GhdsS A ol g0l el oud [t
(Jones-Odeh et 54 oo o ol Lol oS
09251 )38 py lama V o)lad 05 53 ., 2016)

Sl 04 0303 uL“’

oo (BUd by copw (Jle ilpn) 63,5hee
Slodis

Ao 8 1) atly Jelge o Bl 0 Sles 9wl
Sk (i Sl Slg & (63)509) 4 (2 (2 Opinen
A oS o gl 0lieS yloj e (Lo (sy) il asisls
g oS Lo B 4 0See S8 Caglgl > i
Sobel Sl ped (iSu 3l b &S ol o plosil glanlllas
o9 9 L u"“‘"‘""o uf)ln] Lol C)l.u).o.» 6,93 S5
(IDCS) 520 sl domar 13 paiitane (oS S, 20
Sl Gligmils )3 il 3 Sos g STy (o 2
D9

g3 by y
5 osoilotn b b s des g9 5l ol Liagl,
Jols 55 w0l G )bl ansle g (90l
Sge 4l (£) e plol oSl (g pudl gl
ol lgmisly Iy Y& Jold guios oy &bl
3959 sboyline ol g dioddd )50 &S 392 (6 pud
Gged jl > ol ColiS) b QL] 3485 5l 29,5
Suxo alo 5l (05 591 G-POWET 38l 5 5l ookl L
a L) pylez 5 pow Jlo ligdils (lmgly 4 395
Golow dbli pas (LY Gpan pae (g3l eid
9 (b (SIS A5 (S S lon gy — (B
& Siijapul gl 5 1o slaJoSe sl dlisal pac
og ojls adllas jl 295 jlae gy olo & JBls Ce
1035 ploxs] Ll B 1y lowes Sl 9051 ¢ idgej] 4
Clyps Bligly, oMlhe b gljes Loy
Sl L Ghaggy luwl ) aas plsl (6,50 (3L,
Orzee 5 el Jole «lise (SBlaal o)l zusys
aoliculs) pyd o oM dolidusys )8l Yo & Fuwly

1. Deary-Liewald reaction time task



e Slozmanl b e (S S o y50 ek g b Slomer (Solel Coiie iy yeT 093 S dunlio 1] o g 831 j> YA

Jlad— 555 3903 (e Caowr) (B! g (Cowly Cuonw) 83w JSWI 51 (G pguad .Yy guai

SR Ol Mo
2 &S Shgo ool 40 allbgly ©jgo o8l e Lt
ly oidep 5 S &bl cols, a3 ol 5 S
A ool lisebsl B sl d) picmad W130)ST JueST
Slual (gl b g 395 0 03 posds dilo e L] gl o
lge cul 2 0gdle 950 S 0jn I I gy
o] 4 szl o 5> xS 9 J sSsle sl
5 o 2 5l e Shegk I & 4 ool el
L ooibgh ol lyn! dlae cpioman )l ol Glswl
Sl Coie Slyyed oy K dwslie " lgie
Slaacmar];d e (SIS 25 g 5 b Slow
obgmdily 53 il 0hes g LiSTy lo 2 Sie
oSy gl 5o G 09,518 g 7 (g

Sb By e 9 OGN Cwp
b 5 IR.SSRC.REC.1402.292

KWL R AN

ST Julodi g 41 255
lopasls Jold Linog Lol (sla g, jl adlls cpl )
(lne SBlosl g (Sla) (S3S1p 9 350 4 GRS
ool 5l edly g Sy wyp lp b edlasl
o3l b 55 1 by iKen 15 olitl <Slgg ol
Ol 3B padld dumlie (sl ad b5 g 01905 ]
olel gy 3l Gz (sl 09,5 1> g3l mg 5 1905l
Sl b osliul H)Se (65 ol b uibly Jlos
A5 odlizl LSD s 905l 51 s 0,5 295 dunlie
o 133l b 45 L5 53 40 (61> (ine el

93 SPSS I35l &5 VA aseus lmosls

b 3l oigasl 5l 0,8kee Gtoes gl 5o 4l
alols I glassl b GBan &y ()il b eolil 4ol
A5 00ls Sls Ve ojlal ngeil a4 g2l 5% )¢
Eome Cjgo & il <8y 4 (Ll oo
S o (Veome) el JS 5l omel cund a4 cljlizal
v JSs s (Swenson et al., 2008) s a5
ol o0l 43S isles 4 90l ]

jho i 5o 7SN S5 g IDCS ol §
Oibo oyl 50 eolatwl 350 oKwy L35 eolal
bl G oy oyl by e g Active Dose
5 a8 DC ol o ¥ by cad yiSlis gy cdg &
(518 5 1) glise condad b plag Sl Jlasl 1o
931 (S SIledt gl g 48 cuad o Cwsgs 69,
Lo il eyingly cl 5> D900 Jilio jao &) doomon
9 €85 )8 wye po (Bl YO (ol slay (995
b b sl ao)pd & gt 3518 Jloee b by e
Sl ol (S gl (2Uley Gl (peus
295Ul 0315l ¢ )by s Blod 5l olKiiwd g (g S
sly pigl (nl 3 9 S B S 25 loj e
Il IDCS G yo0 s Ve olis o g S5 505 09,5
dor aidy Yo ol ands a by Cde oS w03
,» [(Torabi & Mortazaeedarsara, 2022)
L2l 520 DLPFC 40l 5 56 55 polb gy
dozex (59) jl 3re 9] Suyp8 & g0 cpl 4 2
$o et (S 5SS 26§ o DLPFC 4ol o
@) cwly DLPFC  asb 5 (5l acmes (<9,
(Yoo it cailSs ol 5o F4 g F3 ansl Cus
(De Witte et al., 2018) . «1) _gsge5l &



¥4

VF-Y )LQ(] Avg LSJL", Ard b)lo.«z (D 093 4@0@&‘9) Cuns uolf— 4)).«.\5

Syt Ghwog bl 4 by gli Y Jgia ) o9 sbadl
S5 903 (5o puite wogi ol b s LS ) Jous
(N=1F) o 53l 29, (FAHDCS 05,5 (N=1¥) Sham »5,5
=IY) Slomar (53b] o ‘ - 89 I
(N=97) Slower 29,51 LA
Sema ol | ke | e dlpdl | ofle | Sbeedipdl | oSl
VIS Y. /o¥ AN YA/AY -V YV/0A () o
V¥ yy/oy <IvY YY/YA VArd YV/a0 BMI

@ 38505 gyt awyp 4 abl e 5 ol b
)Lo] C)L.’ Y LJ9J‘> Gl 045 du..>|.))4 u’.nmy G0

A2 o i |y Baind gla o buogd

O ke 398 (g oaalie (398 g 50 &5 45Slen
» gl pYL Slews Skl +DCS 555

09,5 sl §) sl (S3LT 05,5 5:Sike BMI asls

Sl g GSTy loj (b puiie (Brogi Hlof sl (aS LS .Y Jgua

B ‘;bloi*'tDCSD’; B

(N=YY) Sl S3bol 04,5 (n=9Y) Sham »4,5

o9l om | osiloie | osilow | osil ot | osilow | o9l ol

SD | wSbo| SD | wSke| SD | owSle| SD | wSbe| SD | wSbe| SD | Sl

WA | YESIYY | Q1Y | YAS/OA | Vo/FY | YR85 | Ve/sa | YYAY [ AJND | YRV | Ve/0e | YoV | (agh L) ook L2STy oo
el 2Ty s

N-s | vasin- | ass | vsarey [ veres | vesin | AaY | YA | Yy [ vsesar | verar | vsarey ko) A5 A ol
(ast

OIYA | YYD | SN | YA | SIYs | Yave | SIAY | YYve | sEA | verss | Ry | YWY | (Glael) ey 5,Skes

F=vWvy p=-/-0y) obesl z8ls ole; (Trace
sl 58ke 4 (Pillai's Trace =./a08
(Pillai's Trace =-/-a- F=y/vfa p=-/-A))
D llssS sl ile San 28 4 3l s
Cu)5 o8 S (L (oo gejl iomen Cuul
W o3ly deldl j3 (P<+/+0) cawl jl,E 5 b yusio ol (sl
25 638 o3Il b Guibly s gl 1 ealil L
odd oS Y Ugte pd il ol ls us oo

ol

RSS9 g0 sdalie (395 Jgi> )> &S wSSlen
Slowa (Sl 05,5 (ygeil Sty 53 ool (1Sl o
HDCS 05,5 (y905l g 3 9 el |y Sl (a8
0asls > sl 1) ke (i mb Slews (Sl
pyeS Plowar (Sl 08 bl SNy e
3Slas o 3 .cuily eosl e g L |y (pSile
Slows (Solel HDCS 05,5 9051 o )3 s3I0l 5

ey ) szl o it
ole wite )3 opiie X2 uib)ly il (9ol @l
Pillai's =-/AA+ F=Y£Y/00 P=+/-+1) oslw 551y



e Sloiman B s (S5 S 555 g g b lows (Salel Coite il o3 090 G dunlie 1yl y o g 83 jom> X

5T (6 o 13 S (605 03151 b (il )lg Jalodi (g0l galS Y Joa

Partial Eta

Squared Sig af F L &
M- ey ) YEY/00 (456 o) o3k 28Ty lo
-[08 AR ) VIVVY (458 o) sl 28Ty e ol
.. oJ+AY ) YIvE (lael) g3l 5 Sdae
. vas e Y £¥/05 (456 (la) o3k 28Ty Lo
-IARE AR v \Yo/a (45 o) 5l 28Ty ol 09,5x ke
JVVE /\¥D Y YNy (3lel) gl 5 3)Shos

N2 =+/205) 3¢ > dme glds oyl olbsesl aSly
loj 5 0g,5% oy asieyd (FEYVV/YY P=2/-ens
5 (F=p¥/0s P=+/+-3 M2 =/V28) odle LSy
P=-loVe M2 =2 /MY) bl 58l ol
Gl 3, Sdes sl Lol g 4l axe (F=VV0/AR
P=-1¥0 N2 =+/NF) sl Lis |y gyl xe pae

(F=yy

=+[+2+) gill oo Sloe (2t lis (3 o)y Gxe gles
auwglio D di> ya )8 349 (F=Y/YE P=-/-AVem2
Slows bl L lews SLHDCS § Slews
UiSly loy adle > il deg (o) me Ciglas
oy g (F=Y¥Y/00 P=+/++Ve N2 =+/AA-) o3l

sham

0CSH ooy S1

sham D05+ Aoy S

&1l 3 Sdos o (B odlu STy o sl ad Ll (o) dwnlio (uwly d e 51LY 300

Slows Sl L sham 4 s S5LHDCS
09,5 o Lol (P +/+N) 3l g gyl xe glas
il 3¢9 Slows (bl b Sl  SoLHDCS
L Sham o935 e (535 2)Sdes 53 (P> +/-0)
cild 339 o gre glis Slowes S3LHDCS
b Glowa (SWHIDCS 055 oy 55 5 (P< +/-0)
o[+0) Sal Cond @ gy me olds Slews Skl

e ) 35 g 09)S (295 dmlie (ol
O P dxe gles &S W asudie o3l STy e
L sham 5 lews S5LHDCS L sham oy,5
ol 2 Ozmen (P 1Y) ) 32y Slawa (Sobe]
SWHIDCS 055 e )l e ogles e
3 (P o /00) i sgvg Slows (Sobl b Slews
LSNaM 655 1 (st 5 sl il oo



£) VoY Hle 5 ol FF o)lad (oid 090 ( wlidylyy cuas ale 4 i

e 0 Ol 45 d9die el 9090 ) 2016)
0 Ol 4B ol 50 9995 g 0nd S48 4l
2 bl &S glasl )3 mslSsen 9358 5yl (g i
(Polania et al., wb [l wus cogis o
plsl 5 g SB) case gpdg0 onl 45 .2011)
g odd (2B Syme & Cand e Jodl Ko
el 5 b ) JUi & 55 3,8 5Ty ol (ol
SMasmanlyp e (S Sl Ko po5 e inlS
wxi g JUS b Jshe slie Jeudly Sl o
o ol Al IS, e clmonimy Uizl Jolo
P Sidnid s 4 & cwl g ol 4
ol lio (s dL“’J}L*’ d)’lw Jl,.e O Ubw”m:‘
b 51 (Ruohonen & Karhu, 2012) >4 .
BlF QI (o3U Glgoe |y (3ST5 ol 290 6503
gl o sl ,Slas g (655 po (s iam (B35,
Q@ Ol &l &S Oyao cpdy WCadld jre Ay ol
(SN s o5 S 5 il oS
(Slamr () (g Slid b Koy aoby
P oMbl Gily ol sens coge Sl e calise
R HlF e 395 990 (nl & 298 (S35 y0 (opas e
I g wliae eSS Glpl 5l U8 23 5,08 )8
OleMbl y 38 50 g b ol leMbl 28,5 6500 3,k
b oSea Jodll S (n i@ 5 e Slon asye
oo ol 5 00,5 1l )b e &)l plKin o
09,5 2> Hlis a8 by pl HEegh cpl el S
Skl 05,5 5 ShAM 05,5 L Slews S3LHDCS
Lol el (g)b bxe @glas (g3l 0l 5o Slows
g5 g v 05,5 b (o &) (Slowar (Sl 095
Sl wls cpl g cuslas gilulys o Sles )3 (g)ld gme
—dosmen ]y pabias (SO S G o &S Sloj el o
e Sy plyie & Slows (Solel Glyyed b jre
0,Sas 3 el Bl glas WilgS o dgui S 5 el

3. Fridriksson
4 . Arias

sixe gl lows Skl L ShAM 4,5 -y Lol (P<
(P> +/+0) toli Cawd 4 (55l

Bolgiin) 9 (5 5 40
Oliy o5 090 Sy il yp Ban b pils g,
S S8 e 9 b Slowe (Sobel oo
o3be) Ty oo 52 (IDCS) 5o (slaanaslyb st
Pl gyl gty 53 (531l 3 Shos 5 (5l
oiSly loj yaxie p3 a8 ol Lo bl > adl .cd S
SLHIDCS ooy S o oy me glis codl
29) ShaM 09,5 b Slower (bl 5 Slowr
Sl pos 88 ol @S5 ol LSLE ol g 2g (Sbbe
50 aitans (SIS S555 g 5 b Glowe (Sabe]
Sobe () 9 29 ool STy loj dendy el WilgS o
Lo Sloj Lol cunl 03gr (o)l gime (gylol LI I ko
M5 oUsS 2 (syitiy U 39 olyen IDCS K, o0
SoLel 09,5 a4y S (> o 39350 3l STy (o
bl ol iz ol Y gine gl ] i Slow
09,5 9 Sloms 5okl 09,5 a5 sy L aebl
= xo gl b 09,5 4 Carns Slows ( SLIHDCS
glds 09,3 9 oy Lol wiily  sloesl iiSly o yd (o)l
5 OeslS adllas @l b gl (nl gl D95 o sine
5 "o5y (Gladwin et al., 2012) .,Kea
5 T osSs,,8 (Boggio et al., 2008) Ko
5 Jb; (Fridriksson et al., 2011) l,Ke
(Arias et al., 2016) Ko § ¥ ob,l 5 Ko
S0 25 (W) ohlSen Sloj (hagh )3 92 gupen
ilS el auds 55 b (ltaraslyd situns S i)
w8l A5 S 09,5 > bl 5 eole LSy oloj
ly b 09,8 & e ool 09,5 1Sy loj 29
e (So Sl S 28 & 0)S g S5l e
Sl JSS i carge Slgi o (IDCS) (slascmenlys
OYlasl lyosi b cdlas cpl o)l Jlois] a8 394 ooas
(Takai etal., b bls)l Ll jae > o5,Slas

1. Gladwin
2 . Boggio



e Slozmanl b e (S S o y50 ek g b Slomer (Solel Coiie iy yeT 093 S dunlio 1] o g 831 j> <y

(2o QT @ cpl g cuily sham 09,5 b (o) simo glas
3Skas 69y p Sl (Solo] Cotie il po 45 Canl
b (ogwpal zubs g Canl 0395 138,50 (o5lals cds
5 (Ehsanbakhsh, 2018) _sso sl (casdlas
;1 .cwsls (Peljha et al., 2018) ), Kaa 4154
Sl po3 98 & Olgise 392 gual cnl Jls) LYo
2 Slows ufau ooyl Olads i o Slows G?JLJ
o g9 b g loiagh oo b o Sglés 5 tmgdy o
i b g S gl 0 Sles (gly ond salazuwl
xS il Slllas oo b gl cnl 53 (0092
odel Cauwd 4 sloaBl & 4 b Limgh opl S
o Soled Sl yed S5 S 1l ol Wl oo
3oy b oollss slaglojl g Bk )3 Jgena
(IDCS) o (cltormanlp puiitas S Sl K,y
5 bl Qligamiily ) il 3 Slas ialjEl el
33 g oo byl )3 (o1l g eolw) LiSTy oloj ials
5 Sl ola glasles 3 29 pe Mty Cule
o Slee 5 il iy Ll o o) ot
g ol g 4uip o5 (ng sbagby (hmdihy (Bl
Caglgl 3 jre s (So Sl S5 o0 ke 2l LB
ol gloaslyy )3 JoSo sl Gl 41 99,5 )18

g oS

SISy g S

955 olRiily (ole 5y Sgo 4 imgd ()l
(&) e plel (e gy ol 5 (o)l sl alsm
plol olRisly 5y Cuyi 09)5 S5 L g 85 g0
Pl ()l dued oKl a1y psle 0uS2ils 4 (g) e
095 (I8 g S Slie aliwy iy &5
bl g 2lpl else 095 > (lse loss I i3,
o lge plel 1y L olSisls !

&l ol

2 . Peljha

—adl b ols ol S alml gyl (gt (g3l
(Rocha et al.,, ) Kes 5 o8 adlas lo
(Kamali et al., .),Ke 4 Js 2020)
(Goodarzi et al., ,Kes 5 5,05 <2019)
(Torabi & . Kea 4 iy 2019)
ol e swes Mortazaeedarsara, 2022)
Soyo5 by ne )8 ,5b 51 Sk banl ollas
38des g9y p Fe Slaaenld pubtae (S Sl
Gl oleie &8 (LY jlog (gl cds g (g5llys
ol cage tDCS &S cunl ol 5yl nassly ol
Ol 5 35diee 535y (e e Colled (gaili]
Ryl b &) dogi b (6B bl 4 e paditas
A 390 £S5 4 bgrye clled oS st B
sl g9, IDCS S o (6)135L 5 St (oas
slge (DLPFC) (l-iniy linoie 45
o Slas g laylidy 51 mwg sdials oMol Cogo
sy Sloe  IDCS 56,5 55lo a5 )51 39 5lii
¥l o )58 Oyge &l oay Bl
s930 4l ol 0Sles (SRSl case IDCS
J=e o5 b .(Vitor-Costa et al., 2015)
g 03l Culio JSTgy o bl sy 4 S50
&S sl b Jeily o cutly sl ol
eSS 5 355 Jutes Jgl 29580 4l 5o o
9oy Sogo (S sl g b bLSI 5 (5,8
3K, st 3 45 3)90 8o sl 2 Bl ()
3 e a5l & a5k, (Brunoni et al., 2012)
SIS 28 el (Sl Sy 238 55 (meligd 65
Ol il (Sl i 328 ) canlio (S5 L
ol gisal (loliglS pdans Wlg5 o 48 Smd o yiul38l |,
Syt orge 9 w3 (ylalEl 1) dadls g 505 L lasye
dSpdee Nl B i > g el 5 Sles

.(Oberle & Ketcham,2014)
Sfes e )3 ol cnl S glaadl I S
0903 U > Glower (Solel 09,8 4 39 cpl (1l

1. Kaline



Y VoY Hle 5 ol FF o)lad (oid 090 ( wlidylyy cuas ale 4 i

programme: the Deary-Liewald reaction
time task. Behavior research methods,
43, 258-268.

Ehsanbakhsh, H. (2018). The effect of physical
fitness exercises on improving the
shooting performance of military
personnel (Case study: One of the army
ranger units). Military Science and
Tactics, 13(42), 169-184. (in Persian)

Fiori, V., Coccia, M., Marinelli, C. V., Vecchi,
V., Bonifazi, S., Ceravolo, M.
G.,...Marangolo, P. (2011).
Transcranial direct current stimulation
improves word retrieval in healthy and
nonfluent aphasic subjects. Journal of
cognitive neuroscience, 23(9), 2309-
2323.

Fregni, F., Boggio, P. S., Nitsche, M.,
Bermpohl, F., Antal, A., Feredoes,
E.,...Paulus, W. (2005). Anodal
transcranial direct current stimulation of
prefrontal cortex enhances working
memory. Experimental brain research,
166, 23-30.

Fridriksson, J., Richardson, J. D., Baker, J. M.,
& Rorden, C. (2011). Transcranial direct
current stimulation improves naming
reaction time in fluent aphasia: a double-
blind, sham-controlled study. Stroke,
42(3), 819-821.

Gladwin, T. E., den Uyl, T. E., Fregni, F. F., &
Wiers, R. W. (2012). Enhancement of
selective attention by tDCS: interaction
with interference in a Sternberg task.
Neuroscience letters, 512(1), 33-37.

Goodarzi, N., Nosratabadi, M., & Ahmadi, H.
(2019). The Effects of Transcranial
Direct Current Stimulation (tDCS) on
Attention and Shooting Performance in
Shooters. J Biochem Tech, 140-144. (in
Persian)

Horvath, J. C., Forte, J. D., & Carter, O. (2015).
Quantitative review finds no evidence of
cognitive effects in healthy populations
from single-session transcranial direct
current stimulation (tDCS). Brain
stimulation, 8(3), 535-550.

Jones-Odeh, E., Yonova-Doing, E., Bloch, E.,
Williams, K. M., Steves, C. J., &
Hammond, C. J. (2016). The correlation
between cognitive performance and

S g Uigh oal ) & N el (Bany

Qo

Amini, A., & Vaezmousavi, M. (2021). The
Effect of Transcranial Electrical
Stimulation on Athletic Performance
Optimization:  Systematic  Review,
Meta-Analysis, and Proposing a
Theoretical Model. The Neuroscience
Journal of Shefaye Khatam, 9(4), 81-
104. (in Persian)

Arias, P., Corral-Bergantifios, Y., Robles-
Garcia, V., Madrid, A., Oliviero, A., &
Cudeiro, J. (2016). Bilateral tDCS on
primary motor cortex: effects on fast
arm reaching tasks. PLoS One, 11(8),
e0160063.

Boggio, P. S., Sultani, N., Fecteau, S., Merabet,
L ,Mecca, T.  Pascual-Leone,

A.,...Fregni, F. (2008). Prefrontal cortex
modulation using transcranial DC
stimulation reduces alcohol craving: a
double-blind, sham-controlled study.
Drug and alcohol dependence, 92(1-3),
55-60.

Brunoni, A. R., Nitsche, M. A. ,Bolognini, N.,

Bikson, M., Wagner, T., Merabet,
L.,...Pascual-Leone, A. (2012). Clinical
research with transcranial direct current
stimulation (tDCS): challenges and
future directions. Brain stimulation,
5(3), 175-195.

Coffman, B. A, Clark, V. P., & Parasuraman,
R. (2014). Battery powered thought:
enhancement of attention, learning, and
memory in healthy adults using
transcranial direct current stimulation.
Neuroimage, 85, 895-908.

De Witte, S., Klooster, D., Dedoncker, J.,
Duprat, R., Remue, J., & Baeken, C.
(2018). Left prefrontal neuronavigated
electrode localization in tDCS: 10-20
EEG system versus MRI-guided
neuronavigation. Psychiatry Research:
Neuroimaging, 274, 1-6.

Deary, I. J., Liewald, D., & Nissan, J. (2011).
A free, easy-to-use, computer-based
simple and four-choice reaction time



e Slozmanl b e (S S o y50 ek g b Slomer (Solel Coiie iy yeT 093 S dunlio 1] o g 831 j> 23

Journal Mil Med, 12(2), 89-92. (in
Persian)

Nelson, M. E., Rejeski, W. J., Blair, S. N.,
Duncan, P. W., Judge, J. O., King, A.
C.,...Castaneda-Sceppa, C. (2007).
Physical activity and public health in
older adults: recommendation from the
American College of Sports Medicine
and the American Heart Association.
Circulation, 116(9), 1094.

Oberle, K., & Ketcham, C. Cerebellar
Transcranial Direct Current Stimulation
and Dual-Task Performance.

Parasuraman, R., & McKinley, R. A. (2014).
Using noninvasive brain stimulation to
accelerate learning and enhance human
performance. Human factors, 56(5),
816-824.

Peljha, Z., Michaelides, M., & Collins, D.
(2018). The relative importance of
selected physical fitness parameters in
Olympic clay target shooting.

Polania, R., Paulus, W., Antal, A., & Nitsche,
M. A. (2011). Introducing graph theory
to track for neuroplastic alterations in
the resting human brain: a transcranial
direct current stimulation  study.
Neuroimage, 5 .yyas-yyay ,(v)f

Rocha, K., Marinho, V., Magalhdes, F.,
Carvalho, V., Fernandes, T., Ayres,
M.,,...Cagy, M. (2020). Unskilled
shooters improve both accuracy and
grouping shot having as reference
skilled shooters cortical area: An EEG
and tDCS study. Physiology & behavior,
224, 113036.

Ruohonen, J.,, & Karhu, J. (2012). tDCS
possibly stimulates glial cells. Clinical
neurophysiology, 123(10), 2006-20009.

Safari, M. A., Koushki Jahromi, M., &
Foroughi, A. (2019). Comparison of
Physical Fitness Factors among AJA
Graduates.  Military  Management
Quarterly, 18(72), 110-121. (in Persian)

Santtila, M., Pihlainen, K., Viskari, J., &
Kyrdldinen, H. (2015). Optimal physical
training during military basic training
period. The Journal of Strength &
Conditioning Research, 29, S154-S15 v

retinal nerve fibre layer thickness is
largely explained by genetic factors.
Scientific reports, 6(1), 34116.

Kamali, A.-M., Nami, M., Yahyavi, S.-S.,
Saadi, Z. K., & Mohammadi, A. (2 (-\a

Transcranial direct current stimulation
to assist experienced pistol shooters in
gaining even-better performance scores.
The Cerebellum, 18, 119-127. (in
Persian)

Kasschau, M., Sherman, K., Haider, L.,
Frontario, A., Shaw, M., Datta,
A.,...Charvet, L. (2015). A protocol for
the use of remotely-supervised
transcranial direct current stimulation
(tDCS) in multiple sclerosis (MS). JoVE
(Journal of Visualized
Experiments)(106), e53542.

Kayihan, G., Ersoz, G., Ozkan, A., & Koz, M.
(2013). Relationship between efficiency
of pistol shooting and selected physical-
physiological parameters of police.
Policing: an international journal of
police strategies & management, 36(4),
819-832.

Mclntire, L. K., McKinley, R. A., Goodyear,
C., & Mclntire, J. P. (2020). The effects
of anodal transcranial direct current
stimulation on sleep time and efficiency.
Frontiers in Human Neuroscience, 14,
357.

McKinley, R. A., Mclntire, L., Nelson, J.,
Nelson, J., & Goodyear, C. (2017). The
effects of transcranial direct current
stimulation (tDCS) on training during a
complex procedural task. Advances in
Neuroergonomics  and  Cognitive
Engineering: Proceedings of the AHFE
2016 International Conference on
Neuroergonomics  and  Cognitive
Engineering, July 27-31, 2016, Walt
Disney World®, Florida, USA,

Mitchell, L., & Flin, R. (2007). Shooting
decisions by police firearms officers.
Journal of cognitive engineering and
decision making, 1(4), 375-390.

Najafi Mehri, S., Sadeghian, M., Tayyebi, A.,
Karimi Zarchi, A., & Asgari, A. (2010).
Epidemiology of physical injuries
resulted from military training course.



£0

VF-Y )LQ(] Avg @L..} Ard O)Lou:: (D 093 4@»)[&0&]9) Cuns uolf— 4)).«.\5

Effortfulness and Shooting Scores of
Military Personnel. Military
Psychology, 11(43), 49-60. (in Persian)

Scribner, D. R., Wiley, P. H., & Harper, W. H.
(2007). The effect of continuous
operations and various secondary task
displays on soldier shooting
performance. Army research lab
Aberdeen proving ground.

Shakibaee, A., Rahimi, M., Bazgir, B., &
Asgari JA. (2015). A review on physical
fitness studies in military forces.
Ebnesina, 16(4), 64-79. (in Persian)

Strobach, T., & Antonenko, D. (2017). tDCS-
induced effects on executive functioning
and their cognitive mechanisms: a
review. Journal of  Cognitive
Enhancement, sy-fa \

Swenson, D. X., Waseleski, D., & Hartl, R.
(2008). Shift work and correctional
officers: Effects and strategies for
adjustment. Journal of Correctional
Health Care, 14(4), 299-310.

H., Tsubaki, A., Sugawara, K.,
Miyaguchi, S., Oyanagi, K., Matsumoto,
T.,...Yamamoto, N. (2016). Effect of
transcranial direct current stimulation
over the primary motor cortex on
cerebral blood flow: a time course study
using  near-infrared  spectroscopy.
Oxygen Transport to Tissue XXX VI,
Torabi, F., & Mortazaeedarsara, Z. (2022). The

effect of direct brain electrical
stimulation on concentration and the
record of pistol shooter. Journal of
Sports and Motor Development and
Learning, 13(4), 407-425. (in Persian)

Vitor-Costa, M., Okuno, N. M., Bortolotti, H.,
Bertollo, M., Boggio, P. S., Fregni, F., &
Altimari, L. R. (2015). Improving
cycling performance: transcranial direct
current stimulation increases time to
exhaustion in cycling. PLoS One,
10(12), e0144916.

Whitehead, A. L. (2013). Gendered
organizations and inequality regimes:
Gender, homosexuality, and inequality
within religious congregations. Journal
for the Scientific Study of Religion,
52(3), 476-493.

Yousefpour Dehaghani, A., Akbari, A, &
Amini, A. (2020). The Impact of a
Period of Sleep Deprivation on the
Selective  Attention, Concentration,

Takai,



