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Abstract

Introduction: Fatigue is a gradual and cumulative process. This mindset is related to the lack of
motivation to make any effort, as well as decreased efficiency, attentiveness, and, eventually,
malfunction.

Aim: The present study aims to investigate how mental and muscle fatigue affects spatial
working memory.

Method: The research method was quasi-experimental and was performed using the pretest-
posttest design. The participants in this study were 20 to 30 year old male students of Shahid
Beheshti University of Tehran in 2021, of whom, 14 subjects were selected by convincing
method as the sample using the G-Power approach and previous investigations. The Mental
Fatigue Self-Assessment Scale, Corsi Block software, Stroop software, and the Monark Bike
Ergometer were utilized. In addition, the repeated measurement analysis of variance test in
SPSS-23 was used to analyze the data.

Results: The results indicated that mental fatigue condition had a significant effect on working
memory (P=0.002); and has reduced the efficiency of working memory. But muscle fatigue
conditions had no significant effect on assessing working memory, and in these conditions there
was a better performance in working memory (P=0.065).

Conclusion: The findings of this study emphasize the importance of mental fatigue in reducing
working memory performance, even though this type of fatigue is related to cognitive and
cerebral functioning. Accordingly, the findings are in line with a top-down approach, as well as
cognitive perspectives such as generalized motor program theory.

Keywords: Mental fatigue, Muscle fatigue, Working memory

How to cite this article: Tahan A, Farsi A. The effect of mental and muscle fatigue on spatial working memory. Shenakht Journal of Psychology
and Psychiatry. 2022; 9 (2): 35-47. URL: http://shenakht.muk.ac.ir/article-1-1452-en.pdf

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access article distributed under the
terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is permissible to download, share, remix,
transform, and buildup the work provided it is properly cited. The work cannot be used commercially without permission from the journal.


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

&ué&gl});wMI,)@
AL CR I P13 “..g_v' Jw
YO-FV (St

AU By NG g D K il

v - v, T
B Lo wle ( Olxb 9351
.Q‘ﬁ\‘c‘ﬂ;“‘g.i«u\:@oliidb‘uij)jé))té}&i—wjd)\:é)r}lso};csjfsé‘,’.bu\:.\

A_Tarsi@sbu.ac.ir : e .(J sime i g0) 01l Ol ¢ g g ot 555 (550 5 ol 5 601, pske 05,5 eoleal Y

VBNV e o 9y R b VR NV/YE e Cdl 5 S b

o>

sl ol an 3 Shae s Il ol ys

O s es sl clq._;\oyﬂm—gyﬂu:ﬁ T N eslial b o8l g2 s g5 Sl G ol sl B 9
(s 53 Sy a BOT w5 a8 Wsls LK VP s Ul s i g o805 dla Yo b Yoy OL goedils |y bl Gudows
J.ALI: andlane u‘.‘ BE o laiw! 390 ‘5thb.>| TR ubv:..:‘ 4.:_9».: Q‘}.& ngLBCJl&ma.a JL"‘J’Jleiu}g!:')) ij\f Sldes
Lu"’"J:HW3}’SJb}‘cﬂ"}K“’ﬁﬁbj“—f}f"‘")‘f‘(‘j‘smw;)‘f‘(j‘@“bézpdtﬁ))b}"wgﬁ

..uv\?.;\vmsw'SPSSJtptps;.Juﬁwjxa;\.mpu%b‘}_@g,ﬂj;mm\
SNl SIS Al o ge 5 (P=0/0Y) 03 jlsline (Al y a5 (St Ll 3 31487 505 0l gl b didly

—wb)béﬁbjgla& L{_\j&d‘)bj@‘w|xd)l§4£3b u;’lf.).)‘fLS)‘J\‘”_}:\GM&J@.‘}LLA“@‘°M

P=v/090) azsls o8
oylal 3 5d g (6,8 abibl> :JQL;.G sl el &S ol Lﬁ_i:.‘..:- O Ceenl Sl tagn 5 el @l:} ‘5;4233
VoSl b & 58 s Ol o 358 g pn he 5 (518 Slas S & by o Soust 15 0al (B0 515 20

Wl Gelate 4Bl s (S a0y 4 a5 ASle (i d Lol s b s en g Gilate &

S, sl ¢ Sl k;.u.a- (3 g;w»- (o jlguuls”

ol B gine s S S 5 sle oSEIS (5 1 i (3 s el


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

b Gl (e 5 a3 (ot b TV

Sl U 655 0 (omae i S Lasllig) o i
St oy (YA S D) das e 055 (Sl
st 35 5 (0885 ) ol gy A 13 55k 4
S e T oS G S bl (S
54 Sl s il 03,8 8 Gl oS
L O agrlse ol 203 SI5L 5 Camd A51s 5 ¢SS a3
o3 St 55 o 5 Sl SIS ot
2 GA osb a4 Alg e S s Ol ) slez
0888 (T )T) S sl ISl 15, S5
o2 syl b os e SUlg o U Al
Sledbl 5 A3 s m byl 6,13, sl el
oS bl (Y18 T ,8) (s, L
cbﬁ\dﬁouldﬁjjw\&gmrlﬁj&
s & B |y Sl ol s (eSS
W@-’* 5 G b ol ke die o ()5 abs-
5 "6 e el S sl Al e Jals ((14VF)
3 el iy il 5 Lai el
—ols C}s 5 izl - adge 95 o oyl
TS 213 s Lise 0,5 atn Ol ol
S 4 Sl 03 g plas —(55lo
Ol O sl 9 Sl ol L olad clbus
() LS e Sy ol kel S
(YA (arylb 5 Y17

oY o S JAS 5 s Ses ol S s sk o
sh adlas 5wy 5 Slas B 1 Jolse b ol

11
12_

Enoka

Ream

5. Trendall

. Aronson

15_ Working memory

%6_ Carriedo

- Baddeley & Hitch

18_ Central executive

°_ Visuospatial scratchpad
%_ phonological loop

N o o

.

dockio
53 s 3,See L BI3 & ol Glodty | S
Sl & ysas ) LYV L) ol b,
Clg s Golipr (ollS Rl (B 65
b Alg e S Sl ol en a3 5 Shes s I
CBay) il Mae Kos L' 85 St &y s
el b 3 SYsb Olej sl 1 31 oS & (Y01 F
S s las Shes I eslizal 4 dmes ()l
dal g 1 b (S LBl tls
aalst gl 030 5 5 Shae JalS 0T WSail 875 8
Gl Olalzsl Sus 5 Ol s Ll Gl

YA (s 5 03] 5 danes)
(e 5l b e 1y e (YOIA) by
dn ol L alae STHE AL 5 6oley ¢ lomer
RS e S o Ly Ol GY b Cllee
6oL Sligan hils 283 5 Slews Saus
o.u;f)l@ﬁjaxfwwj\jzﬁ.m
Y ASUE YV F O wlekd S s
s & gyl (e OAS Jle Wlesls Olas Sladlas
Sl LSl s e s s Sles il sl
Il Sl 55 1 Sl S plnil 3505 S
Gl S (YA gy 008 LSl aS
S8 0 Jle Lol Wilg o Ode SYsb a3
LS sloul [y g8 St 5 Lpd |l A aS
g s s S Plae Sas 080 )

- Fatigue

- Tanaka

- Mental fatigue

- Muscle fatigue

- Wright

- Pageaux

- Ishii

- Marcora

- Anterior cingulate cortex
10 Paus

© ® N O oW N

YOFY O F ) ¥ o5l o Jlo el Sl 5 il aloes


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

YA 0L 5 b Lo e

S S ) Bl ar gy a3 St S5
AR O R AN SN CH T B TR

Yro
Sl 53 Sanst B Conal 4 a5 L IS 54k
2 st ME Sl sl 5 S e gl
SLaBl 3y pomen 5 LS 5 (S o 3 Sles
3 (St Sl i S S 0o o gt 55 il
L sad (Koot 1 alie S slanllas 0556 35
2 Sl o plowil (5,87 Al Dlde e
55 Jelos 54 ke 53 p flalis S48 o
2 St Lalh g3 a amlie 5 3 Ol Ol e
1 €305 15 am 55 3550 1y (6,8 abibls bt 5 Shes
S ol ) Giee ST ol Jlg 5,050 ) lal
Olssa o3 S 5 s s o 555 LT
Sk 5 JRES 3 el slaa ki laediles
rw;,\nﬁ,;),u:ﬁm)mf,c,)u:w:sf
wils 6 o A5 S G Bl Wl g s

gLaL

g1
T L e o Al g O S G
Geis ()L amsler i plawit 09037 ey — 05037
35 45 g g oIS ey L geiils sl uli
Adg Jeems 4 Jerda VPP e Jle
5 03 jdama) (S alin Olidod 4y 4 57 L 4505 o
gemmen 5 (YO¥Y (b 5 Sl YA ()l

Olg s f2=2/F0 jlojlul b ysb o Nle s ool

10
11
12

- Boksem
- Lorist
- Huertas
- Trejo

Jig by o S 5 lame 3,3 0SUS 543
S5 (S s Sles y Ll5 or e iy o
5 S s Shes 8 F1s55 51 (S sl I 5
o b Olalls & a5 bl (St (s
S o SN 5 s 0 Sae 285y (S S
S i op (YN Ly, ¥ers gt T
Al by St g 3 b 5 (S > S
Ol 5 (YY) O Sldllas 5 Gl 4o g
oshte & o S U8 5 6,50l das 55 (Y019)
35500 3 s sbisles p K S ey
33 Sl ok oslizal 3 Shes 5 &S > 4 oL
5SS o Ept g S J10I5 5 Slelles
S Y007 Coaila) 58 edalin I, Soales
Coda b S Slalas (Y2YY (cw)ls 5 il ¢Y0NY
S sl s S SE
4 Llasl s a8l G"—Lﬁ 4 ) ol r\?rﬂ
2 s Sas it FI0T S (5, S sosb
3 (VO gy Ve f Glib T (S > glas)lgs
YA Cos) dlesls 0L 1y 6 g s
i b Sl Sl s 58 el (Y Ty
D o o s Shes  Shas 5 b (Ses
(Y10 SO 5 Lilja,) Llesls Ol 1 (6,8 Codta
SR Ay 3 el el Glagw, o4 a5 L Ll
Kl 55 opeman (YW g Y18 M)
Fe tnsn T (Saws 565 i s Shes

- Apriantono

- Alarcon

- Huffenus

- Behrens

- Aune

- Lyons

- Rozand & Duncan
- Smith

- Veness

© ® N O G s W N e

YOFY O F ) ¥ o5l o Jlo el Sl 5 il aloes


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

el Sl Mae 5 o S 56 ™

53,5 Shlysly b Saus dstle caxils Mas
K Al il gad S S a8
dsly e Oged1 Aol 5 5,8 Zdb,s SHlas
DS S 5 oad (S altlde 3 Ad el
S Gl gl ST el wlie,
ClSS 0 ga5T o 5 03,5 oSS 1y (03 (S
Ll aids 0 a3 Kaes sl Sy 1y ool
St onT Ve sl Aol e s S
Dge3T dm 5 isls Gl dids &K Do w1y (83
ol gl (5,18 bl ol S SO S
o orgs ) eslinel L e Saws dslle s
St e Gl b il S5 lge IS
i) S N o S 05T Ao 53 s
b baesls Lot sy i o plowil Lb (6,18 bl
233 55 o3l L uilyly e 0a5T Sl eslizl

- plil YF 455 SPSS 150l 5 IS

Iyt

53 el Lo g and Cd b jI0sS ulido
S F 35 Oy st S Sl ols > b VAVY L
whg Ve b Lae sldel Gl i8S s g &K s
u-if-“f OMJQUAJJ.M)\-\;LA cw[:.a.e U‘i‘ BE) RGSW TR
é;,,'olfa,uﬁﬁgh :.x.oj;:_écb.»
S 05T ol el (Goldigr e o 5eml)

OT S ey Sl 5 oS Sl 3 Ikl O 5037

cL;bUb_,é 9 JLS c@'ﬁj; ‘@GJ‘) Sl odd aalatal
B elie cpl UL (Y0 d a8l e

R PYSTN FCRTRYEL JI PR PRSI B

! Visual Analog Scale
2 Folstein
% Tseng

Ol epde O ‘Sle{‘SJ‘J&McENJ /40 T
@905 Olgie & 2w 55 s a6 VF (G bl anel
thele adlee 4 sgy5 lajlae s Ol
Clled 2als (Glay 5 (gemer S Sl 65l
S8 8 REIL cais 3 ey ¥ il Ly, S
sokisn s SIS s by S 6ol
68 a5l Gl 5 S cele YP (Sap Gl
35 e g S b b lis oS &S b Sl
5 (YW OIT) WS (gylsn g (S sloul 4y,
OB 3 oA sl s S 5o Aldbgls ) gl
sge 45 a9 me cdlstlils audr 3 bz els 3
Glagls opae o dslle glagls L 155, IS
b oo, pde (B 6ld Ol 281 0l S0,
il hash > Ml I AU L a8 s
dolie 4ol > (Slas FL L s Shate ol

DSy ey alsla fldpde 9l e 5 Sil5 5 01,
Odis b e GBS a ragn gl s
OF @zl oged Lodlaly 5o S5 5 o5 Slwed s
2o S aluls (hags Oolal 5 Ol S
A Gash b ol 03 spae (ST
D3 | gy i S Ll by o s 5 Sins,
3ol el 4 e 5 L o&aylaT s oS’ oS0 s
N3V o8 93 55 Golai 5 gba codd ks S
5 2 (Sas gl sl YL BB As el
S gldd o8 Al 0503 g 58 el e
OT 5 e oAb eslial &S S Sl
P S A R B T gu g
SNy oS 03057 o i 513 3 = s
(St oS 2 8 dny i & 5 A5 il a5 g

YOFY O F ) ¥ o5l o Jlo el Sl 5 il aloes


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

F‘ Q‘)&sﬁ}w}buﬂb

5 ey OLL 4 0T JIg K s elasl

b (G051 Loy o gsTob g o 5 SV b
oo 313l (sl 55Tk o SSbe IS5 sbas 5 6355 0
(For) ol Ken 57 Sg . (Yrve Gls) cl S 5k 0
L oS saSHh Glp 05Tk sl bk

ISP RWRVRY I ¢

sl 6l ael SlBles 5 Sl e,

L 5 VAQY Jlu 3l 5 ol s osliul a3 Saust
Slno3ls ol IS5 il e o i g
el 55 b 4 ol (5 o8 0T o) )
@ Gaw) aelS Jes) Ll oo 0303 iolad amio (69
wWwSs Gl 3 S b oS es s (LT K,
2L (533 a8 gl o) LS wmis (55, 1) (K5
Gk 3Rl el @bl (VP el s

Cesl A OT slsy 5 /AY sdome 05051 —0505T
Gl tash 5 Sul 4 4y L (V48T (o )
Glp (aids ¥oo80) Sslie sladle) e wsdE
Y10 OSI) ol okl o3liul 83 Kot slowf
bty bl YV (e TV e
Rz ol > addE Sl tasg (w5 SIS
lel odd PNl (ST I aids P S 4
s oslimal o3l gme 50315 ) g iul

b S g g8 a5z Al &yze0
W Yoo A b s &S ilge (555 (K e o
03 Sheas sf..w;- sl plsil ) glaess S ol o
oY S5, Sl odd oslial OT 31 ey Slallae

6. Walker
’- Stroop Software
8. Monark Ergomedic 839- Sweden

2 S S 0T T s 0T
i35 b oS Julice Law g VAVs Jle Ll
Sl 0T bl 05037 il 5,8 15 eslizul
IS ep sl 4 Js toal eds (o1 b B
a3l 05T cpl 53 pBo) Gl 5 0 ge3T 55 3 2 e

Slllas ol olds — s (5,8 Al 1 oslizul
S 2033837 S0y 5 e 3 Shos S5 5 g8
LS ol ol Sy iy g S 05057 plal b 53
Sl 0sa3T ol S e 5 I sl 2l
Gl S0 T E) Wl Bb DL, e IS
Slas o ey s st S S Il
& 055 gl RIS
S 5o )l G e see ludl b bl
T8 Sy Sl S 05T s gl o
S I A TR E
ool e Jg oS Gl s Ceg izl
250 85 o el e 258 02T Sler b aw |
dlp (Yoo F CeSIL L) 5,8 o 13 eslial
dmio 53 35051 & Ll 88 Gy (o S 00T
SIB ki 25 8 0 a8 dip e |y ST A S palS
SN U TR P P Y P
@y LeS b ous by, g oS Sl ol G3se5T
S333T Sl 0 5 plasl 1 ey 5 35k 3L
ol S Sy Iy STk g5, 038 ST
sl 4 VS‘.SJ ok HLET &STob ¥ Sl Il O a7
Ol s 035 ST a0 iy sladS

)bjb&)}.ﬂ)bjw@ "\:‘i delsl éfj.b‘\l.?u}o)-\'

L. Corsi Block

- Corsi

- Functional magnetic resonance imaging
- Toepper

- Vandierendonck

o os W N

YOFY O F ) ¥ o5l o Jlo el Sl 5 il aloes


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

el Sl Mae 5 o e 5

aids 595 VO (S5 il g o3 035 O ) S S
(YVF (g ghins) 548 ails &

B4l

S S ns Jre Sl 5 oKl & bys @b
o ke &8 sl Ol B wSTeS s oSl S s
5 7o Sl WA 15 Sl ¢ pumman 5 Sl YF/0V
s ol sl 5 5 S0ke 55 VIEY e 0T 055 S0ks
dpo 3 BB i 4 by Ol
Rln eimman 3V Jgdor 53 095T gy 5 0905 T iy
do o M5 i Ol 4 Sl s Ol

C'_,..w‘ o.\,id\)i\)l_s}aj)_sdf)k:w;

gL 2 gl s bl dsb L Sl
035 08 &S L g gl deal) (gl et 290
Solpwar g3 Juli S W S g~ Slaads Ve
Sosb &g Gapme S5, S 0T Jbs 4 5 S
5> S5 10 Olge 4 LSl (Sl Ve Sl gk S
T 8P G Sl G saiT il e ) i
aids 35 93 A g VO o e pw bis ol S
4 Osls a‘}:iﬂ IPL Y u.n')kf S .:qu.a oslaul
Al &yl Sy Jsb y3 033l STl (gl b S5 5a 5T

Sbs (1) sl Lo g allbsls (1) 1 STy, aasls

(e 9 208 (Kiud) 03031 9 U503T Lt S50 90 (S AB> Hlmo S1 2l § (Sl V J9or

> 0
0903l 09031
(e (Sws) (S (FKiws)

Olre Ol i) oSSl

/v x g0 (/A) £ 0/B+

Olme 1) o Sils

03T e
Olas Sl omil) (Kl
(+/0Y) £ &/¥Y Sl gl il

f;

J\lgu.w}f al>yo le O pboand
& 4 .

L RS ] (RIS 090 s

Jle

WS W smaslpad

Jo 150 sbxo Bl 20l § Sl dug lio ) 518505

FO-FV AFeN oY a,u‘ﬁdugﬁu@}gt,,,wwn,,@

-1........~ =

OSSR


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

Y O 5 sl Lo e

b amslie 5 (golslme plis Shae Sowst alslde
5 0503l h amlie S Sl w3 05037 Sy
Qo 05031 51 6,8 dasle xae 5 Osa3T ey
2 0T b & 4d oslinal BYC RS Rt P g

RSO PR Lf:)‘jf Y Jsd>

5 03Tt Jolpe 03 ol Ssls 4 e L
Aoy ) alablo Sl o SSke V Sk 3 Oge3T g
A 05T i b e lie 5 283 S alste )
23 St Sl dm o 51l edias OLiS 5 adls
ot 8 bl Sl Sl e (el

09037 9 09037 i S50 58 QWS o8 ,h dwlio Sl (il 1y Julow 0903l s ¥ Jouer

S T F o 450
G SId e Pow s9dme (15T
/a5 [ves /Y \Vo/vay \
Jovs ey Y/ \y/ vy )
Jrve o[- 50 vIve £/ A \
ZALS) Y

Egomo & B
Pow 394x0
\Vo/vay 09031 iy adl>

Y/ SR (K "0g03T ol
¥/ \A S FKws 0g03T g
#1108 s

Lol 03 (Ko (s ol @ b sees S 5l
b Plbs Kot 4 Sl (S Ay i ]
A Cands DIST ol o e ey 5
JAS ol GiEs 5 (s Bilay 2 oml e VL
Coda ko, g poael 5 byl S smas el 4 YL
ST oo 3 pb 0 S 55 135k Jo 5 g
4 e Ypeme Giloesl] ol 5 S
Sshe Foe Sy Gund (LS by

Yeo¥ )
Joddl oSe 0l el 1 pl (65, slaailis Al
o3l 53 ISk ptomen 5 o Ol 2l 31 5 GV
23 (e S bl oo GlaeS e 3 S
Cole & Do 0 2l 03T plonil 51 L ST
B e T N A N TR
YU a4 ol S S 0T 5 e Coda

oy ) A sl L bebyes 05 S o

(oS Al e 5o Gubyly Jdod il 4 a5 L
(GETVERS S S} 70 TS S O EX RV o
Huse Sows Luld b oawlie 5 a5 sl Olis
Sl sl (g Sabsl> , (P=v/080 F=V/VO)
las oAbl a3 Saus by 613 54
old S il s ot il Esl 503y IS 5T

Sl

o
Ses Llps b )y Oda b sl ey,
6;»3 <.s'<;“‘> ol Ol Gasw glaesls J:bd}m.kd
z=B L S oyl glas o, dbsl- 5 Hlslae I
.Jﬁw*"A ‘r’jﬁ fY"? QY"“ 6)-).3‘5 Lgbu\:ali
> I - T I N P E-F R PRV T =k

s Sl (g3daze DT cpglle 2

YOFY O F ) ¥ o5l o Jlo el Sl 5 il aloes


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

ol sl s Mas 5 a3 Seus 56 FY

3 SRS Sl sl a4 Olg e S el suanl
) 5 Slllas b S 55 oyl OT r...,gliﬁ
5 G by 6 Ol 4 (Kot o (Sust
sl kit e akiy G Ol 4 (Ko
AT Tl o ) wleds 56

A Ol 4 grsee Dope 4 Ghis Kot
Spher s olbe 650 M5 s DB Ll
2 e Sl ol gy 0y sl amd 5o S
(YA S ) das o 635 SDhie sla e b S 0
35 Lo (ST 28 5 by et 4k G
adlos ol 55 Ll el (glalamd ot b folas s oS
38 258 4,5 55 43 & Oy & hae Sous
5312 gy e Ol g 4 S Bl Hlaline JI Zesl,
DL 5 ool dn 51 Olg e (pl ol 485 YL mb
bl 5 (2l e 2 45 Bl pand (S sl
w5 5 ool bl s Sles s ol 18 Olge
b S 5 905 5 e Jolos S L5 sla gt
oy TS 5 S el s e s Shes 3o

P L e (S Sl 5 b i
AR Ll ol ol ar Sl Sl
sp s s el gaS by i Ol 55K
S ¢S SR Al Ol s wdl el
Seest on ol ragh 53 S (T
odd (g IS kbl o pad Al g s lsl Eol sad
VU4 ol (513 s b i Sast Ll

5> Solsbme 3B Ly (slaptoes 4 ka5 558 Olgie 4

f .
@)}")

°- Cognitive

- Neuromuscular
- Taylor

- Branscheidt

5. Magil

- Murphy

el el S5 51y 33 (Y rA oSy 60
s oS s (S bt gl s
A Ol Ao I (Ko e 5 S5
(o add b bulyes Sl odd 518 (65
S 5 s Aoy Ol Sl Lol a3 (Kot
2L S L gl sl (S s s
5 Sy (YNP) ISer 5 iy slatasy
5L, €Y 0L en 5 55T (Y0 0) 0K an
5 Col 5 (TVY) 0L 0 576 «(Y010) O, Kan

g gman (Y19) 01, s
2 sad (St 5 blial ks 16 biles
Wb gy w s bl S ails 5h g5l
S osb ol o3y Sgline 0T SISE il
S 05T 5 ol Sl sl m Sans
S Jlasl Ol Wsh oo amust sl 31 By As S
Syie IS VG b (oas J S slaunl b G b
st wallln ol kS 4 a5 L (T8 L)
el 3L olas Skl e 3 SDuas
A el gbanTp gy p Oda b Sldles (&
Sl S Gl ey ems L S
TS 5 eSS Sl s Sl S S
Ol SlWlas gl o> S s 1 D
g3 b g & ( Dlae Sous Ll 53 o Wlesls
Csp 5 35 L (Y00 A asla) dlae Sl

ol i by S e e (TA el D) 1

- Holtzer

- Faber

- Williams

- Electromyography
- Kinematics

- Kinetics

- Huysmans

- Le Mansec

©® N e oA W N e

YOFY O F ) ¥ o5l o Jlo el Sl 5 il aloes


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

PO 5 sl Lo e

ez 5108 1 s Jalss 5 IS A Lty e
k;<‘.'....:'- cg‘}ﬁ- (>80 ‘b”\j& culf.\*.{dj& 4.1...\36

J};fpb- U&A)}{ L;Uhg;%:)ubu)l)ojﬁ)})

S5 Rl
UL hash O al gy hesh ol
JKiils 3Ys1 .S 51 IR.SBU.REC.1400.163
oS S 5 3l olad 1 Oliies ol i g
edel 1y 35 Gls,d8 5 S5 il bl hags 5

.l-l\;)‘b@

References

Aaronson L, Teel C, Cassmeyer V, Neuberger G,
Pallikkathayil L, Pierce J, Press N, Williams P,
Wingate A. (1999). Defining and Measuring
Fatigue. Jourmal of Nursing Scholarship, 31,
45-50.

Alarcon F, Urena N, Cardenas D. (2017). La fatiga
mental deteriora el rendimiento en el tiro libre
en baloncesto. Revista de psicologia del
deporte, 26, 33-36.

Allman L, Rice L. (2002). Neuromuscular fatigue and
aging: central and peripheral factors. 25, 785-
79%.

Apriantono T, Nunome H, Ikegami Y, Sano S. (2006).
The effect of muscle fatigue on instep kicking
kinetics and kinematics in association football.
Joumal of sports sciences, 24, 951-960.

Arghami S, Ghoreishi A, Kamali K, Farhadi M. (2013).
Investigating the consistency of mental fatigue
measurements by visual analog scale (vas) and
flicker fusion apparatus. Iranian Joumal of
Ergonomics, 1, 66-72. (In Persian)

Aure K, Ingevaldsen R, Ettema G. (2008). Effect of
physical fatigue on motor control at different
skill levels. Perceptual and motor skills, 106,
371-386.

Baddeley A, Hitch G. (1974). Working memory.
Psychology of leaming and motivation.
Elsevier.

G- NP U P T S RTINS SO PO
S 4 pils Sl oyl b b S b )
OT dhwsa odd Jlesl a5l L Lesin (S
Pl @l ) i b b g esls zalS 1, LSS
bl oS (B el ST o al 3 25l
Slp) dsber o oS psba ST lecr
ols HSs 5 ks o)l b (S a5l L (Jbs
Cyhlsh) G Vb ek IS 551 4 b
S ST A wle sas Ol 4 (V44Y
e el S oL LS s s sba .ol

D gh g S

G

Ol 4 (Bl e 55 S b 4 s L
450 &S (el ke ol tagh e b
2 85 sk 4 gl ae) al g i la e
SIS (s 5 b (St (g
2 et a3 sl Shee 5 o dleé o 015
53 el 5 e e Sest 4 o (5,18 il
e Sl en Sl G S 5 ST 0L Ol e OLL
S st 53y baly G LIS e )8
o s e Loy ()8 bl Dlde 5 a3 Saus
Slply slealy bsbs Wlg o 63,8 L dba
5l o Sl L Ol b oS @0l 3l 5 0L
e A s A LS 0,8 p3l-e LY
T Sosly g el 4 5B ooy esle
5 S ) OIS 55 bl bl Cedl bl Sl 3

B a Gspe Phas s gad Ko Ll g

1. Schneider

YOFY O F ) ¥ o5l o Jlo el Sl 5 il aloes


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

el Sl Mae 5 a3 e S FO

Baddeley A. (2006). Working memory: An overview.
1-31.

Bainbridge F. (1923). The physiology of muscular
exercise. Longmans. Greenand Company.

Barzegarpoor H, Rajabi H, Button D, Fayazmilani R.
(2021). The effect of simultaneous physical
and brain endurance training on fatigue and
exercise tolerance inactive people. Jounal of
Practical Studies of Biosciences in Sport, 9, 72-
83. (InPersian)

Behrens M, Mau-moeller A, Lischke A, Katlun F,
Gube M, Zschorlich V, Skriptiz R, Weippert
M. (2017). Mental fatigue increases gait
variability during dual-task walking in old
adults. The Joumals of Gerontology: Series A,
73,792-797.

Bigland-itchie B, Jones D, Hosking G, Edwards R,
Medicine M. (1978). Central and peripheral
fatigue In sustained maximum voluntary
contractions of human quadriceps muscle. 54,
609-614.

Boksem M, Meijman F, Lorist M. (2005). Effects of
mental fatigue on attention: an ERP study.
Cognitive brain research, 25, 107-116.

Boksem M, Tops M. (2008). Mental fatigue: costs and
benefits. 59, 125-139.

Brancheidt M, Kassavetis P, Anaya M, Rogers D,
Huang D, Lindquist A, Celnik P. (2019).
Fatigue induces long-lasting detrimental
changes in motor-skill leaming. eLife, 8,
e40578.

Carriedo N, Corral A, Montoro R, Herreo L, Rucian P.
(2016). Development of the updating
executive function: From 7-year-olds to young
adults. 52, 666.

Chaudhuri A, Behan L. (2004). Fatigue in neurological
disorders. 363,978-988.

Cook B, O’connor J, Lange G, Steffener N. (2007).
Functional neurcimaging correlates of mental
fatigue induced by cognition among chronic
fatigue syndrome patients and controls. 36,
108-122.

Corsi M. (1972). Human memory and the medial
temporal region of the brain.

Darlings S, Dellasala S, Logie P. (2007). Behavioural
evidence for separating components within
visuo-spatial working memory. 8, 175-181.

Duncan J, Fowler N, George O, Joyce S, Hankey J.
(2015). Mental fatigue negatively influences
manual dexterity and anticipation timing but
not repeated  highHintensity  exercise
performance in trained adults. Research in
Sports Medicine, 23, 1-13.

Enoka M, Duchateau J. (2008). Muscle fatigue: what,
why and how it influences muscle function.
The Joumal of physiology, 586, 11-23.

Faber G, Maurits M, Lorist M. (2012). Mental fatigue
affects visual selective attention. PloS one, 7,
48073.

Folstein F, Luria R. (1973). Reliability, validity, and
clinical application of the visual analogue
mood scalel. Psychological medicine, 3, 479
486.

Gastmann U, Lehmann M. (1998). Overtraining and
the BCAA hypothesis. Sports, S. I. &
Exercise. 30,1173-1178.

Green H. (1997). Mechanisms of muscle fatigue in
intense exercise. 15, 247-256.

Habibifar F, Farsi A, Abdoli B. (2018). The Effect of
Dual Task Interference on Gait in Aging: Role
of Working Memory Components. JRISM &
Behavior, 8,93-102. (In Persian)

Hassanlouei H, Falla D, Arendet-nielsen L, Kersting U.
(2014). The effect of six weeks endurance
training on dynamic muscular control of the
knee following fatiguing exercise. GIJOE &
Kinesiology, 24, 682-688.

Hatami-Bahmanbegloo Z, Budini F, Hassanlouei H,
Fasi A, Tip M. (2022). Submaximal
fatiguing contractions reduce stability of
voluntary postural control more than maximal
fatiguing contractions. Gait & Posture, 92,
407-412.

Holtzer R, Shuman M, Mahoney J, Lipton R, VVerghese
J. (2010). Cognitive fatigue defined in the
context of attention  networks. Aging,
Neuropsychology and Cognition, 18, 108-
128.

Huerstas F, Zahonero J, Sanabria D, Lupianez J. (2011).
Functioning of the attentional networks at rest

YOFY O F ) ¥ o5l o Jlo el Sl 5 il aloes


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

£ OS5 sl Lo e

vs. during acute bouts of aerobic exercise.
Joumal of Sport and Exercise Psychology, 33,
649-665.

Huffenus F, Amarantini D, Forestier N. (2006). Effects
of distal and proximal arm muscles fatigue on
multi-joint movement organization.
Experimental brain research, 170, 438-447.

Huysmans M, Hoozemans M, Vander A, De looze M,
Van deen J. (2008). Fatigue effects on tracking
performance and muscle activity. Joumal of
Electromyography and Kinesiology, 18, 410-
419,

Ishii A, Tanaka M, Watanabe Y. (2014). Neural
mechanisms of mental fatigue. 25, 469-479.

Ishii A, Tanaka M, Yamano E, Watanabe Y. (2014).
The neural substrates of physical fatigue
sensation to  evaluate oursehves: a
magnetoencephalography study. 261, 60-67.

Jouanin J, Peres M, Ducorps A, Renault B. (2009). A
dynamic  network involving  M1-S1,
Sll-insular, medial insular, and cingulate
cortices controls muscular activity during an
isometric contraction reaction time task. 30,
675-688.

Kayser B. (2003). Exercise starts and ends in the brain.
90,419411.

Kessels R, Van Zanvoordt M, Postma A, Kappelle L,
Dehaan E. (2000). The Corsi block-tapping
task: standardization and normative data. 7,
252-258.

Le mansec Y, Pageaux B, Nordez A, Dorel S, Jubeau
M. (2018). Mental fatigue alters the speed and
the accuracy of the ball in table tennis. Joumal
of sports sciences, 36, 2751-2759.

Lorist M, Klein M, Nieuwinhuis S, De jong R, Mulder
T. (2000). Mental fatigue and task control:
planning and preparation. Psychophysiology,
37,614-625.

Lyons M, Al-nakeeb Y, Hankeay J, Nevill A. (2013).
The effect of moderate and high-intensity
fatigue on groundstroke accuracy in expertand
non-expert tennis players. Joumal of sports
science & medicine, 12, 298.

Magill R, Anderson D. (2010). Motor leaming and
control, McGraw-Hill Publishing New York.

Marcora S, Staiano W, Manning V. (2009). Mental
fatigue impairs physical performance in
humans. 106, 857-864.

Millet G, Lattier G, Maffiuletti N, Candau R. (2003).
Alteration of neuromuscular function after a
prolonged road cycling race. 24, 190-194.

Mohammadzadeh S, Farsi A, Khosrowabadi R.
(2020). The Effect of Cognitive Fatigue on the
Neural Efficacy of the Executive Control
Network among Athletes: Dual Regulation
System Model. Joumal of Sport Psychology
Studies (ie, mutaleat ravanshenasi varzeshi), 8,
41-56. (In Persian)

Murphy P, Robertson |, Balsters J, Oconnel R. (2011).
Pupillometry and P3 index the locus
coeruleus—oradrenergic arousal function in
humans. 48, 1543-1532.

Nyberg L, Forkstam C, Petersson M, Cabeza R, Ingvar
M. (2002). Brain imaging of human memory
systemns:  between-systems  similarities and
within-system differences. 13, 281-292.

Pageaux B, Lepers R. (2018). The effects of mental
fatigue on sport-related performance. 240,
291-315.

Pageaux B, Marcora S, Lepers R. (2013). Prolonged
mental exertion does not alter neuromuscular
function of the knee extensors. 45, 2254-2264.

Paus T, Koski L, Caramanos Z, Westbury C. (1998).
Regional differences in the effects of task
difficulty and motor output on blood flow
response in the human anterior cingulate
cortex: a review of 107 PET activation studies.
9,R37-R47.

Ream E, Richardson A. (1996). Fatigue: a concept
analysis. Intermational joumal of nursing
studies, 33,519-529.

Rota S, Morel B, Saboul D, Rogowski 1, Hautier C.
(2014). Influence of fatigue on upper limb
muscle activity and performance in tennis.
Joumal  of  Elecromyography  and
Kinesiology, 24, 90-97.

Rozand V, Lebon F, Papaxanthis C, Lepers R. (2015).
Effect of mental fatigue on speed-accuracy
trade-off. Neuroscience. 297, 219-230.

Schnieder W, Shiffin R. (1977). Controlled and
automatic human information processing: |.

YOFY O F ) ¥ o5l o Jlo el Sl 5 il aloes


http://shenakht.muk.ac.ir/article-1-1452-fa.html

[ Downloaded from shenakht.muk.ac.ir on 2022-06-26 ]

ol sl Mae 5 a3 Seus 56 PV

Detection, search, and attention. Psychological
review, 84, 1.

Smith M, Coutts J, Merlini M, Deprez D, Lenoir M,
Marcora S. (2016). Mental fatigue impairs
soccer-specific  physical and  technical
performance. Medicine and science in sports
and exercise.

Smith M, Zeuwts L, Lenoir M, Hens N, De jong L,
Coutts A. (2016). Mental fatigue impairs
soccer-specific decision-making skill. Jourmal
of sports sciences, 34, 1297-1304.

Stroop R. (1992). Studies of interference in serial verbel
reactions. Journal of Experimental
Psychology: General, 121, 15.

Tanaka M, Watanabe N, Reviews B. (2012).
Supraspinal regulation of physical fatigue. 36,
727-7134.

Taylor L. (2013). Motor control and motor leaming
under fatigue conditions. Routledge handbook
of motor control and motor leaming.
Routledge.

Tiesinga J, Dassen T, Halfens J. (1996). Fatigue: a
summary of the definitions, dimensions, and
indicators. Intemational Joumal of Nursing
Knowledge, 7,51-62.

Toepper M, Gebhardt H, Beblo T, Thomas C, Driessen
M, Bischoff M, Blecker R, Vaitl D, Sammer
G. (2010). Functional correlates of distractor
suppression during spatial working memory
encoding. Neuroscience, 165, 1244-1253.

TrejoJ, Kubitz K, Rosipal R, Kochavi L, Montgomery
D. (2015). EEG-ased estimation and
classification of mental fatigue. Psychology. 6,
572.

Trendall J. (2000). Concept analysis: chronic fatigue.
Joumal of advanced nursing, 32, 1126-1131.

Tseng Y, Gajewski J, Kluding M. (2010). Reliability,
responsiveness, and validity of the visual
analog fatigue scale to measure exertion
fatigue in people with chronic stroke: a
preliminary  study. Stroke research &
treatment, 412964.

Vander linden D, Eling R. (2006). Mental fatigue
disturbs local processing more than global
processing. 70, 395-402.

Vander linden D, Frese M, Meijman P. (2003). Mental
fatigue and the control of cognitive processes:
effects on perseveration and planning. 113, 45-
65.

Vander linden D. (2011). The urge to stop: The
cognitive and biological nature of acute mental
fatigue.

Vandierendonck A, Kemps E, Fastame C, Szmalec A.
(2004). Working memory components of the
Corsi  blocks task British  joumal of
psychology, 95, 57-79.

Veness D, Patterson D, Jeffries O, Waldron M. (2017).
The effects of mental fatigue on cricket-
relevant performance among elite players.
Joumal of sports sciences, 35, 2461-2467.

Walker P, Chang M, Younger N, Granthom-mcgarigur
M. (2010). The effect of psychosocial
stimulation on cognition and behaviour at 6
years in a cohort of term, low-birthweight
Jamaican children. Developmental Medicine
& Child Neurology, 52, €148-€154.

Williams S, Biel L, Wegier P, Lapp K, Dyson J,
Spaniol B. (2016). Age differences in the
Attention Network Test Evidence from
behavior and event-related potentials. 102, 65-
79.

Wright A, Stewart C, Bamett P. (2008). Mental fatigue
influence on effort-related  cardiovascular
response:  Extension across the regulatory
(inhibitory)/non-regulatory performance
dimension. 69, 127-133.

Zabihhosseinian M, Yielder P, Holmes W, Murphy B.
(2019). Neck muscle fatigue affects
performance of an eye-hand tracking task.
Joumal  of  Electromyography  and
Kinesiology, 47, 1-9. (In Persian)

YOFY O F ) ¥ o5l o Jlo el Sl 5 il aloes


http://shenakht.muk.ac.ir/article-1-1452-fa.html
http://www.tcpdf.org

