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Extended Abstract
Background and Purpose

Risky decision-making is a type of decision-
making process that occurs when an individual
faces options with potential positive and
negative outcomes in the present and future.
These outcomes are associated with varying
degrees of probability and uncertainty (Royall
& Kurtz, 2010). This process is encoded in the
dorsolateral prefrontal cortex of the brain,
encompassing the logical and calculated
aspects of decision-making (Bechara, Tranel,
Damasio & Damasio, 1996; Hastie & Dawes,
2009).

Personality traits, as one of the most
significant individual differences, have a
considerable impact on risky decision-making
(Levitch et al., 2020). In sports, this process is
a key cognitive function that varies depending
on the nature of the sport (Filho, Tenenbaum
& Yang, 2015). Chess, as a mental sport,

enhances cognitive abilities such as
concentration, problem-solving, strategic
planning, and creativity (Kazemi et al., 2012).
Recent studies have shown that transcranial
direct current stimulation (tDCS) can
influence  various cognitive  functions,
including impulsivity and risky decision-
making. Therefore, the main research question
is whether personality traits play a role in
moderating the effect of tDCS on risky
decision-making in chess players and how this
ability can be enhanced through brain
stimulation.

Materials and Methods

This study employed a pre-test-post-test
design with a control group, conducted in a
double-blind, counterbalanced manner. After
assessing the inclusion and exclusion criteria,
a total of 28 nparticipants, including 14
extroverted students (mean age: 17 £ 0.88) and
14 introverted students (mean age: 16.5 +
1.02), were selected as the statistical sample
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based on the NEO Five-Factor Inventory of
personality traits. The study protocol was
approved by the National Ethics Committee
for Biomedical Research of Iran (code:
IR.UMA.REC.1402.103) and conducted in
accordance with the Helsinki Declaration.
Prior to the experimental sessions, participants
attended an orientation session to familiarize
themselves with the research procedures and
the tDCS intervention. Subsequently, each
participant visited the laboratory on three
separate occasions, with 72-hour intervals
between sessions. During each session, before
and after applying one of the three types of
electrical ~ stimulation  (right anodal/left
cathodal, left anodal/right cathodal, or sham
stimulation at 2 mA for 20 minutes over the
dorsolateral prefrontal cortex), the lowa
Gambling Task and the Lichess computer
game were administered.

Findings

Overall results of the lowa Gambling Task
(IGT), based on personality traits at pre- and
post- tDCS intervention under 3 different
stimulation types are demonstrated in Table 1.
The results of the two-way mixed ANOVA
indicated that the interaction effect between
the between-group factor (personality traits)

and the within-group factor (type of
stimulation) was statistically significant (p =
0.016 < 0.05). Given the significance of the
interaction effect, the mean comparisons of
extroverted and introverted groups under three
different  transcranial ~ direct  current
stimulation (tDCS) models were examined

separately. The findings revealed that
participants in both extroverted and
introverted groups exhibited  different
performances across Vvarious stimulation

sessions. Additionally, the main effect of the
between-group factor was analyzed, and the
results showed no significant difference
between extroverted and introverted groups in
terms of personality traits across any of the
stimulation types (F(1,26) = 1.053, p = 0.314).
On the other hand, the main effect of the
within-group factor indicated a significant
difference among the three stimulation models
(222222=44,,,, .. =,.,, , =0001). Theeta
saaared v. lue (N> = 3333 suggests a very large
effect size. Pairwise comparisons of the three
stimulation  models using  Bonferroni
correction revealed that the risk-prone
decision-making scores were significantly
higher in the right anodal/left cathodal
stimulation condition compared to the left
anodal/right cathodal condition (p = 0.001).

Tablel. Overall Results of IGT based on gender at pre- and post-intervention through three
different stimulation types (Mean+SD)
stimulation types (Mean+SD)

R-Anodal/L-Cathodal

Pre Post
The 2082/35 2789/28
Extroverted + +
401/46 565/83
The 2325 2437/50
Introverted * +
572/69 532/20

Conclusion

In general, brain electrical stimulation (tDCS)
can significantly influence brain activities
related to risky decision-making. Specifically,
anodal stimulation of the right hemisphere

L-Cathodal/R-Anodal Sham
Pre Post Pre Post
2746/42 2451/78  2630/35 2592/85
+ + + +
302/53 429/38 982/89 851/49
2516/07 2335/71  2387/50 2501/78
* + + +
438/04 467/98 547/61 636/80

combined with cathodal stimulation of the left
hemisphere increases activity in the
dorsolateral prefrontal cortex. Conversely,
cathodal stimulation of the right hemisphere
and anodal stimulation of the left hemisphere
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may decrease activity in this region. These
changes in brain activity can affect behavior.
For instance, extroverted individuals under
right-anodal/left-cathodal stimulation
experience increased activity in the
dorsolateral prefrontal cortex and show a
greater tendency toward risk-taking. On the
other hand, introverted individuals under
right-cathodal/left-anodal stimulation
experience reduced activity in this area and act
more cautiously. These findings indicate that
individual personality traits can modulate the
effects of tDCS on decision-making and risky
behaviors.

This research highlights the importance of
considering personality traits when examining
the impact of tDCS on cognitive and
behavioral processes, particularly in areas
such as sports and high-risk activities. Such
findings could be valuable in developing
personalized interventions and tailored
training programs aligned with individual
personality characteristics to optimize risky
decision-making and improve performance
across various fields. Additionally, future
studies should carefully consider stimulation
protocols, hemispheric differences, and
individual variations in decision-making types
during study design.

Keywords: Extroverted, Brain stimulation,
Risky Decision-making, Introverted, Chess
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Figure 1- Changes in scores of risky decision-making test from pre- to post-intervention under three different
tDCS stimulation modalities. (* = significant difference of delta risky decision-making between stimulation types)
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Figure2- Comparison of averages in two extroverted and introverted groups based on different stimulation condition

Ol Gl el ySolie ) Liwes b L lages ¥ JS5
158 0395 swasess (sl Sig & basyo b yloges pl .l oais ol
i JhglsTcawly Jhgl) om0 Caliste bl o dw (31,5 049, 9
(Y) g spme 45 35k o (o5 5 o S il oS
sy Lt (X) (8] pme g (rasSisle (:Silke 52> (LS
by o Jlages (59 bas 93 48 Lol Il 6 o0 Cilies Lyl
Jogil) Vv Soppw bl 3 15 o0 sl iageil o ool
Jewdy Jo58) Y Sop5 s & s (e JigSle,
Sle .l ptin 15 9)0 (sla 53905 b duslie )3 (e Jlogil
Aigel Ll e Jogilslculy Jogl om0 balps j5 450
ey S e 31150950 sl (b 4 i S 9
[ewly Jogls (in ¥ So s Lulyd 3 5 580 VL
FScor ligel G 4 s 1,5 0190 el (23l e o]

812,95 0 s pablize (¢ S proas

S5 Al g Sy
poitans 3y (S S S35 58l oy g ol I an
s53y9 &by (ligal i1 pl Sy (6 pSpaeal p slaomezld
Ol pols Budos gl gy (el gla Shy bl 2 @skad

IbslS [anly JIogil o5 o lgga] (s by CadSS p3 a8 3l
s S Sizy et o Jogl feasly IS 5
'U.J.)}c)’l oS L;)}lo L ;.))l.) d9>9 d)l.)h;m uglm ])_i,?); 9 l)ia).)
S8 e Olale )3 (105,35 159) 095 92 2 sl
ol w5 b S 058 5 Ll sl glite (sl ,Sles

sl S99 & olixe
Lulyd )3 o8 ol Lt 3l Gimghy (ol Sl (isu o) gl
4 Cod LS9 ligel S e Jbglslewd; Jbgl Soyo0
A0y 6Vl Sy (S mannas 31 15090 oligel il
Vo oldllas b yols ingh sbaidl | isy ol mls Loy
S5 coekly Shug Slllas b g guanls (VoVY) oySan 5 0598
) ‘(Y’Y\) ul)‘.io.h 9 0)93 Y> .\.wb (P Gued (Y’\;) wa 9
"ozl 8 e (2 (S0 SN S6525 il g 4 ladllan
245 5 (oo Bl (g I 09) Glimiin (Sl (A 28 o) 2 )
SrSmead p (oo S o J o) Slinpie S S8
S5 5,5 fmai Sa Sy 55N L v
sl Shy b Buss e8,5 a5 1558 ssalin byl sy
By 5 850055 2 (25 )k 5 & (o381) sylmin sl
sboylsy oyl BAS S b b dunlie j {(aS o J5S 1) 245
ot 5 s LS 6 S od) e W il

oy O)LQ-A:J NF 0,90 AAEAY ).A.il.: ‘(5“:"})5 ‘5MJLAAJU‘9) Ollas aolilad



Oy Ked g 001 el

FOL dablbre (WS oo )y g5 Jlosl slasely (585,15,
il i S S Sy 05 3l s L] (slmily 1S o Jac
b gl (spliSan; & bl e Slinsie S
S Jo 55 303 m o 1y o byt IS5 clo 5, Aasete
@ bl b Sligiin (Sl pi8 (S8 S0
ol oo loxite (s (339031 3 WIS alilona b (5325 S
95 Sy e claal fopioren (VoYY (olSen 5 0)5Y3)
b Wlg e jhe (oSl Sy pos oS oy Lis (Y+VF) o))
4 Ay ol 3l o2lel slagusl Jlae Ul s 2 Jolise
L basye masd gla Shy jl olie 4 QBWSES )8 @S )
Ll cpols sk sl aslh o SBIG § sy o)k,
c2 Pl @ ass (S ) iy o (g0l,8l &S 05,8 samlie
S Sho (S5 S5 5] ey g g5 2 (5 e s by adble
55 193 093l > e 3,8kes Oldie (il 1) (s Clled
—2 b e et (She a5 My e i opl LAl
S5 sy 5 @ SxS el 455 & e Cunge > adble

VoV oo 5 Slug) A8 oo Joo (3890
S S g ol gl pise cnl slaadl Lo
28 i ySmead 3 gl 3Slas (ly ae Adlie 350 5l
5 Glale b ax Gl Wil Slin g SbAS
&S glanb amd o olaidl 095 4 1) (638 paoenal bAS dwlxs
biye sy 5 S s xS orenai b (295 BB y5b 4
e > oS Giagh (B 5V VF gengY 5 cub) cul
Sl (Sae (o Bl (o I (63 &5 Bdwy Sl 4 (guate
St | 3 1) L)l ks (IS )yl 4 a5 08k jae 1 (ol 4l
S Shy o 2B ladigy & WS e ety ol 5 @)l
s 518 uSnte ad e o By | 63 5 (sl
g i) ik (Bls 3 Shas g el 3Skes )3 (grhe &b
WS opl pepde &3S g (JSHsk 4 (YO e
M (IS g g (slo)ldlo Baimy (L ezt sy Sk
i g5 |y )8 5 (ble ¢ B dilisee o] Al
e e ol slaol, | (sl gasmo & Yiaza oS L ol
el 5 masd (sl Sy o BT inlpls s aitunly
b Sy oo 45 (ime ol 4 i 03,208 dag T L Lag o (5500
P g Ml dtly (gjre AW (pdia 4 Gl (Ses Cpogad
A3l bgye Coogiad b (Shy cpdiz 4 Sl (e (G004
el e b b e Aol SO el &5 ol s

OF o)lods VF 6,58 VE-F 5l o 850 litinly, Slalllas aslilas

4

g Slhogad b las I (Sp > 8 Slacgli b 455
(o w015 1)) itz SledMb] Ygane o)l bls)l Lo e
-0 bl |y Sloslons 4 (5300 48t b it o] il &5 )
il g e 2)50 1) a5 3,90 (slaylid) ] elsl b o
RhSeny S el (o) Kingly 5148 jgblen eand )l 5
oo o Bl Jl @0 B 4 bgpe |y asd o Sy g
Sl Sy 8 (Y5 5l (S &S plgie oulil (pen il
IS o e ad (539 > phSany S pSmanal p (Spased
so lly (Bl 2 Sles 59) 2 b Shy il & el
el g ks 5Sles s Yoamo WS gp )b b
o |, Sledb] 1lg, b 415 o SaS o ] s & it g5V
295 slalld Sl g S Lais |y 398 39505 g dag S Gy 5
38des 59y 2 Mlgioe jro (eI S 28 (imen XS 3
g/ culy Josl 00 )38 b jho lpl g (B
S Gloj enlpls wise g ) 2l 2l g (318 Slos Sl
- )1 e gl Jogl S8 o 1,5 gy S5k
FodiSas) 9 500 b b ol ! g (LS 5 Sles S

g g0
Lulyd 53 a8 3l L Jimgy cul slaaidl Sl (5S> ise @l
4 S 1500900 ligel il oo Jogil sl Jbgls’ o0
@l 0,5 5 g yielblize oS e 1S 0 iselptils
OSen o Ul lllas b oyl imgly (sloaidly 5l iz oyl
o el (V1Y) )50 § Silgn lallas | 5 guuad (Y+19)
8 )bg> S S Ky o0 laslllan )3 (¥4 1R) o Kan o LT sl
S sbeSeea ) Gy e Sl 8
338 (g2 (SlAezmen] B porlins S 25l 3l b g S
lo_sogel 45 g5 B codi e anlss oSy ol LT dlllas
21 lagl STy olo; B8 oo pobie (6 pSmmanss 4 one |y
ool iy sloaisly S oy Gk (gt Sty (20
28 oy oo Jhgllcwl, Jhogl Gymo as a8 sy i
5 Sl | BaSes,d Gl e byl
Sops bl S$p0 & b WSl FR S S,
YN hlSon 5 ) ol a8 3l gen () (Sl
Sops il S YY) len 5 Slgp Adlae (SL
welye o) Slin i (Sl pi5 Cwl) 5 co slaoSes
Sp sl o)l @28y (mas aalsd 31> (L5 (bj g o9 b
(45 g 3,5 1) 0 ) 505 5 Sy S pSromead it



I

Og o)l g 8,5 Jagl K420 i1y S S
Sop5 J e Ll (i) SialS) wus g5l
Oil381) B0b 5 oSy (bj Coz)ly ) sl 5 Sa Jogls

(ks @ oy
S S Glge ol Giagh il pie cnl el Jdos
dS s Pl & bl (2l S0g 5 S 0sn s on
e @m0 150590 S8l dy cad (gt (Bl (lmn
gl > olrp 5 Sy & )b QoS mmead 4 sy
dyS o900 28l ail e (algs loed pl ST el )ls 242
oo 45 355 3 lsie izan 3,8 Mialgs Jas eslblizs
(o OBl 2929 (5 pSmaons Cunsbgo (s (Slp 23S (n 5
Oliwebl pas | Cundg 13l 29290 (6 it ML i 2 12L
9 15 0gp 3 dalpd pl 53 A8 oo Mo B lisebol a4
58 DMl a0 £ Sl g 855 o0 el ey )5 0953
Olizabl pas Ciaw & Glabl I Cundg (2Bl opied
Ml g Sy 15090 33l ygonl ) S by Bo
S5l p> nlpln )8 ddlg Joo palblize 1509,
ol dox wilyad JolST oo & oS el 38 S
b e 1 ol gsy Jlol Jy Sty Sl ol
) 2o (Pl slaoly ¢ wased (sl Shy Jio 638 slacglis
A o Mt e stpased (sl Shy ol ma e )18 58 oo
ToSE L5 g S (o0 elas] S @S 0 )SE BSe oS
Sl Ygana Bl 095 g2 S bl (mo oD on (i S
g & cusl (Sea bt ol el g (3L 3 Slee
Ay Cawd 1) 355 S sl g dgh ediiS 310 S |, el
S o Jae 5 alblizes gyl 51 5,5 0L 295 (slallas
S & S g pie cnl xSt ) (IS sk
~peeval b ladye (5500 Sl g) p Slgie jre (Sl
G Jogtslculy Jsgl o5 2,8 586 kS 68
g > Gl ) Slin (e (el a8l slg s
S 5 CJld Wi oo Sbgllcwl) Jbgls Sy
IS cen oSl S5k cnlply s Jials ) Slin e
P8 b )5 o )18 o Sl ey Jogl S0 cov
“ Pl g 09d e it gl Sl g (ol
bl S8 o 15 09,0 (LSl &S Sloj 1S > 53 kgl
Ol S piE cld WyS e 1 ce gl
ol ol S oo Jos jailblime 5 350 a8 gl Gl

eeiS 35 indd 31 s 332 U Shdame B S 25 il

25U Wl o e o Sig 0 (69,8 slacglis 4 and e
S Jods g S8 9 xSl g |y el (o 83 (S
sl gla Sy (85 i )3 Cuenl fpingg cpl slaasly
5 Bl aslp ol o 0 5 b )l PR
S (o0 Ayl clacled g 3559 dise )3 0294 )8,
S asly 5 pasd CMle dawy (glp Mg o idw oyl
Sl e sl 62 Grad Sl S b kit (o35l
Lady)l e glo ojg ) 3)Slas g5 pIs Sy (655 prens
Scglas y 0gMe ¢ Jlalllas (yin 50 &S Cuwl Coocnl Bl il
b 0, Sas £95 9 4,28 SS9 (sl (g yS prensl £55 9 (933

g 48,5 Jlai )3 j

o5 5L Cudgasw

B job 4 i 33g0j] o8 dui 4 dngi b 1pS (pSAiges @
B IS5k plo 4 presd bl &8 S g ol o1k
bl

OB S 1l osel Cawd 4 ol paes 5D olaCudgie @
3l deg O‘)Lo.ﬁ 9 ol ol 51,81 b dulde y )K.\is)’)g

Sy Sl p Jhe belse (Sp S8 pas @
T R o I R DI I I
AL IS B Sy (S el g A9 o0

Ol

Cygo &yl lagh Ko S JSgp 235 (0 iy @
pal S5 g 90 ol @l g 29 plxl o 4L,
2,5 duslds

ob bl demenlp S8 10 a5 05 (e dleiity @
Frig g (iSly gloj )8 Adls (g9) i
Ol 1S G (yp 5 055 el 35 ik ks
298 Al ply Sy S Smaonal 55y 32088 55 Jelgs

255 plol gynin CB L gk s pd paes U

‘s.;‘b)v\g 9 M&“
S @S plond ¥ Asl 5k @ikd (gl il dan Sl ol
9 S5 235 8y adllas cpl 3 dlogs g o g Shge b

oy O)LQ-A:J NF 0,90 AAEAY ).A.il.: ‘(5“:"})5 ‘5MJLAAJU‘9) Ollas aolilad



Oy Ked g 001 el

ol (Jlo coles cov dlis pl (s > Dgd 0 JI0y08

ol 039y (lud )l 3iee
References
Acuna, S. T., Gomez, M. & Juristo N. (2009).
wwwwoo persoaalit,, team prccesses ddd task
characteristics relate to job satisfaction and
sfftware aaalit”””, Informatinn ddd ooftware
Technology, No. 51, pp: 627-639.
Afshari, M., Majidi, M., Yadolahzadeh, A.
(2022). Risky Decision Making and
Imuulsivity in Aoolescents’ Chess alayers:
Does Chess Modify or Induce Risky
Decisions?.  International ~ Journal  of
Pediatrics, 10(5), 16101-16111.
https://doi.org/10.22038/ijp.2020.51599.4100
Anshel, M. H., Kang, M., & Jubenville, C.
(2013). Sources of acute sport stress scale for
sports officials: Rasch calibration. Psychology
of Sport and Exercise, 14(3), 362-370.
Barratt, E. S. (1993). Impulsivity: Integrating
cognitive,  behavioral, biological, and
environmental data. In W. B. McCown, J. L.
Johnson, and M. B. Shure (Eds.), The
impulsive client: Theory, research and
treatment. Washington, DC: American
Psychological Association. pp: 39-45.
Bechara, A., Damasio, A. R., Damasio, H., &
Anderson, S. W. (1994). Insensitivity to future
consequences following damage to human
prefrontal cortex. Cognition, 50(1-3), 7-15.
Bechara, A., Tranel, D., Damasio, H., &
Damasio, A. R. (1996). Failure to respond
autonomically to anticipated future outcomes
following damage to prefrontal cortex.
Cerebral cortex, 6(2), 215-225.
Bechara, A., & Van Der Linden, M. (2005).
Decision-making and impulse control after
frontal lobe injuries. Current opinion in
neurology, 18(6), 734-739.
De la Torre, O. M., Valero-Cabré, A,
Gallardo-Pujol, D., & Redolar-Ripoll, D.
(2022). Modulatory effect of non-invasive
prefrontal brain stimulation on risk-taking
behaviours in humans: preliminary insight on
the influence of personality traits.

OF o)lods VF 6,58 VE-F 5l o 850 litinly, Slalllas aslilas

9.

10.

11.

12.

13.

14.

15.

ay

De la Torre, O. M., Vazquez, J. C., Gallardo-
Pujol, D., & Redolar-Ripoll, D. (2021).
Multifocal ~ transcranial — direct  current
stimulation reduces risk-taking depending on
personality.  Brain  Stimulation:  Basic,
Translational, and Clinical Research in
Neuromodulation, 14(6), 1591.

Dockery, C. A., Hueckel-Weng, R,
Birbaumer, N., & Plewnia, C. (2009).
Enhancement of planning ability by
transcranial direct current stimulation. Journal
of  Neuroscience, 29(22), 7271-7277.
https://doi.org/10.1523/jneurosci.0065-09.2009
Ellemberg, D., & St-Louis-Deschénes, M.
(2010). The effect of acute physical exercise
on cognitive function during development.
Psychology of Sport and exercise, 11(2), 122-
126.
https://doi.org/10.1016/j.psychsport.2009.09.006
Filho, E., Tenenbaum, G., Yang, Y. (2015).
Cohesion, team mental models and collective
efficacy: towards an integrated model of team
dynamics in sport. J. Sports Sci. 33, 641-653.
Gandiga, P. C., Hummel, F. C., & Cohen, L.
G. (2006). Transcranial DC stimulation
(tDCS): a tool for double-blind sham-
controlled clinical studies in brain stimulation.
Clinical Neurophysiology, 117(4), 845-850,
https://doi.org/10.1016/j.clinph.2005.12.003
Ghayebzadeh, S, Zardoshtian, S,
sabourimoghaddam, H., Amiri, E., & Giboin,
I.-s. (2021). The effect of Different Models of
Transcranial Direct Current Stimulation on
Risky Decision-Making in Sports Referees.
Sport Physiology, 13(51), 117-138. In Persian
https://doi.org/10.22089/spj.2021.10363.2126
Ghayebzadeh, S, Zardoshtian, S,
sabourimoghaddam, H., Amiri, E., Giboin, L.
(2021). The Interventional Effect of
transcranial direct current stimulation (tDCS)
on the factors influencing in risky decision-
making of sport referees based on leadership
styles. (Ph.D. thesis), Razi university,
Kermanshah, Iran. In Persian



https://doi.org/10.22038/ijp.2020.51599.4100
https://doi.org/10.1523/jneurosci.0065-09.2009
https://doi.org/10.1016/j.psychsport.2009.09.006
https://doi.org/10.1016/j.clinph.2005.12.003
https://doi.org/10.22089/spj.2021.10363.2126

16.

17.

18.

19.

20.

21.

22.

23.

OA

Ghayebzadeh, S, Zardoshtian, S,
sabourimoghaddam, h., Amiri, E., & Giboin,
l.-s. (2022). The Effect of Different Models of
Transcranial Direct Current Stimulation on
Impulsivity in Sports Referees: The Role of
Leadership Styles. Sport Psychology Studies,
10(38), 1-22. In Persian
https://doi.org/10.22089/spsyj.2021.10300.2137
Giboin, L. S., & Gruber, M. (2018). Anodal
and cathodal transcranial direct current
stimulation can decrease force output of knee
extensors during an intermittent MVC
fatiguing task in young healthy male
participants. J Neurosci Res, 96(9), 1600-
1609. https://doi.org/10.1002/jnr.24254.
Habibi, S., & Saydi, S. (2023). A comparison
of personality traits, impulsivity, and decision-
making styles among offending and non-
offending drivers. Master's thesis in clinical
psychology, Islamic Azad University,
Sanandaj Branch. In Persian

Hastie, R., & Dawes, R. M. (2009). Rational
choice in an uncertain world: The psychology
of judgment and decision making. Sage
Publications.

Huang, D., Chen, S., Wang, S., Shi, J., Ye, H,,
Luo, J., & Zheng, H. (2017). Activation of the
DLPFC reveals an asymmetric effect in risky
decision making: evidence from a tDCS
study. Frontiers in psychology, 8, 38.
Kazemi, F., Yektayar, M., & Abad, A. M. B.
(2012). Investigation the impact of chess play
on developing meta-cognitive ability and math
problem-solving power of students at different
levels of education. Procedia-Social and
Behavioral Sciences, 32, 372-379.

Levitch, C. F., Ifrah, C., Kim, M., Stewart, W.
F., Lipton, R. B., Zimmerman, M. E., &
Lipton, M. L. (2020). Personality and risk
taking in sports: a focus on unintentional and
intentional head impacts in amateur soccer
players. Clinical journal of sport medicine,
30(5), 484-488.

McKelvie, S. J., Lemieux, P., & Stout, D.
(2003). Extraversion and neuroticism in

24.

25.

26.

27.

28.

29.

30.

31.

ceui§ 5 ol g3 pabinn 3 92> b (Sl0R0 15 S 325 yuili
contact athletes, no contact athletes and non-
athletes: A research note. Athletic insight,
5(3), 19-27.

Naranjo-Gil, D., Gébmez-Ruiz, L., & Sanchez-
Exposito, M.J. (2011). Neuroscience and
management: Challenges for Behavioural
Research in Organizations. Journal of Positive
Management, 2, 45-58.

Nitsche, M. A., & Paulus, W. (2000).
Excitability changes induced in the human
motor cortex by weak transcranial direct
current  stimulation. The Journal of
Physiology, 527(3), 633-639,
https://doi.org/10.1111/j.1469-7793.2000.t01-1-00633.x
Ota, K., Shinya, M., & Kudo, K. (2019).
Transcranial Direct Current Stimulation Over
Dorsolateral Prefrontal Cortex Modulates
Risk-Attitude in Motor Decision-Making.
Frontiers in human neuroscience, 13, 297.
https://doi.org/10.3389/fnhum.2019.00297
Owens, M. M., Hyatt, C. S., Gray, J. C.,
Carter, N. T., MacK:illop, J., Miller, J. D., &
Sweet, L. H. (2019). Cortical morphometry of
the five-factor model of personality: Findings
from the Human Connectome Project full
sample. Social Cognitive and Affective
Neuroscience, 14(4), 381-395.

Pefia-Gomez, C., Vidal-Pineiro, D., Clemente,
I. C., Pascual-Leone, A., & Bartres-Faz, D.
(2011). Down-regulation  of  negative
emotional processing by transcranial direct
current stimulation: effects of personality
characteristics. PloS one, 6(7), e22812.

Priori, A. (2003). Brain polarization in
humans: a reappraisal of an old tool for
prolonged non-invasive modulation of brain
excitability.  Clinical ~ Neurophysiology,
114(4), 589-595.
https://doi.org/10.1016/S1388-2457(02)00437-6

Reason, J. (2000). Human error: models and
management. The Western journal of
medicine, 172(6), 393-396.

https://doi.org/10.1136/ewjm.172.6.393
Reteig, L. C., Talsma, L. J., van
Schouwenburg, M. R., & Slagter, H. A.

OF o)l VF 0,08 NV 5l e 355 (olitiyls, lalllae aslilas


https://doi.org/10.22089/spsyj.2021.10300.2137
https://doi.org/10.1002/jnr.24254
https://www.amazon.com/Rational-Choice-Uncertain-World-Psychology/dp/1412959039
https://www.amazon.com/Rational-Choice-Uncertain-World-Psychology/dp/1412959039
https://www.amazon.com/Rational-Choice-Uncertain-World-Psychology/dp/1412959039
https://www.amazon.com/Rational-Choice-Uncertain-World-Psychology/dp/1412959039
https://doi.org/10.1111/j.1469-7793.2000.t01-1-00633.x
https://doi.org/10.3389/fnhum.2019.00297
https://doi.org/10.1016/S1388-2457(02)00437-6
https://doi.org/10.1136/ewjm.172.6.393

32.

33.

34.

35.

36.

37.

38.

39.

40.

Oy Ked g 001 el

(2017). Transcranial electrical stimulation as a
tool to enhance attention. Journal of Cognitive
Enhancement, 1(2), 10-25.
https://doi.org/10.1007/s41465-017-0010-y
Royal JD and Kurtz JL. (2010). | ate what?!
The effect of stress and dispositional eating
style on food intake and behavioral awareness.
Personality and Individual Difference, 49 (6):
565-9.

Sofizadeh, P., Esmaeili, A., & Sobhi
gharameleki, N. (2023). Personality traits and
mental skills in football, weightlifting and
bodybuilding athletes. Journal of Sports
Psychology, 16(1).In Persian
https://doi.org/10.48308/mbsp.2024.232114.1210
Tayeb, Y., & Lavidor, M. (2016). Enhancing
switching abilities: improving practice effect
by stimulating the dorsolateral pre frontal
cortex. Neuroscience, 313, 92-98.
https://doi.org/10.1016/j.neuroscience.2015.11.050
Tok, S. (2011). The big five personality traits
and risky sport participation. Social Behavior
and Personality: an international journal,
39(8), 1105-1111.

nrnini,, V,, nrini,, .. , & zezezi,, .. (2)))) .
Personality differences between the players
regarding the type of sport and age. Acta
Kinesiologica, 10(2), 69-74.

VaezMousavi, M., Shams, A.(2017). Mental
Health of Iranian Elite Athletes. Iranian
Journal of Health Education and Health
Promotion ,5 (3) :191-202. In Persian
Weidacker, K., Weidemann, C. T., Boy, F., &
Johnston, S. J. (2016). Cathodal tDCS
improves task performance in participants
high in Coldheartedness. Clinical
Neurophysiology, 127(9), 3102-3109.
Wessel, T. C., & Aciego, R. (2017).
Neuropsychological impact of chess on
executive functions and attention of
adolescents: A quasi-experimental pilot study.
ResearchGate. Universidad de La Laguna.
Woods, A. J., Antal, A., Bikson, M., Boggio,
P. S., Brunoni, A. R., Celnik, P., Cohen, L. G.,
Fregni, F., Hermann, C. S., Kappenman, E. S.,

OF o)lods VF 6,58 VE-F 5l o 850 litinly, Slalllas aslilas

I}

Knotkova, H., Liebetnz, D., Miniussi, C.,
Miranda, P. C., Paulus, W., Priori, A., Reato,
D., Stagg, C., Wenderoth, N. & Nitsche, M. A.
(2016). A technical guide to tDCS, and related
non-invasive brain stimulation tools. Clinical
Neurophysiology, 127(2), 1031-1048


https://doi.org/10.1007/s41465-017-0010-y
https://doi.org/10.48308/mbsp.2024.232114.1210
https://doi.org/10.1016/j.neuroscience.2015.11.050

