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(1. bk a#k REHRFINAFR, il 200438;
2. LB AY KEH®ERFFR, L &4 321004;
3. BRGEEREEREFAL, L3t 100061)

#  E.: 8.8 9% (mental fatigue, MF) 52 gy K B 6] 42 2 3% JE A Jo 76 30 - 5000 — FEHAT A4 SR SR T R I A
FMERFFE &2 T, WHMEFS EREH R ERENN LA TLZFRINA REFEL TR, H,
R G AT MF s 23k 3) § ZA(AGT) . F UK A (CM)) A= -F 47 (YBT) 9% #f1 . 7 i« SR A REAL AT At B8 X
Bkt 18 4 B kA R HRE S R [ F#(20.72£2.42) %, & % (177.08£5.99) cm, 4 T 2 (71.16£9.55 kg, 4k ig 5
16.3%£4.3%, I 24 1R (6.61 £3.91) 4 1 515 45 min #) Stroop 4£ 4~ (MF 28) Fo P PALFI ML A 4 4~ (T B4R , B 1) 14 1%
=48 h, I T RAL S-S5 S AL, F OB A A= 45 3 R 4k ) MK, 92 & 2 X F £ 431 )6 %9 VAS-MF #= VAS-MO 3%
ARVABIE B AL A MR AZ 69 RPE 4847, £ R :MF 45 3 40T 37 VAS-MF L % £ 7+ (P=0.281), T /5 VAS-
MF (P=0.002) = T FR A1 /& VAS-MF £ {4 (P=0.001) ) 2 % % T %+ B 40 ; MF 40 F FA a7 (P=0.385) . T )& (P=0.288) #9
VAS-MO VA B AE 47T J& VAS-MO £ 18 (P=0.726) 3 5 %} B 40 & B 3 £ 5 ; MF 1 3 335 ) fik 7 %9 ] X R 4% (AGT:
=0.764, P=0.455,d=0.18,95% CI=—0.288~0.643; CMJ : ~=0.116, P=0.909 , d=—0.027,95% CI=—0.489~0.435; YBT- 4 :
=0.547, P=0.591,d=0.129,95% CI=—0.337~0.591; YBT-# : =1.078 , P=0.296, d=0.254,95% CI=—0.219~0.720) 3 5
BT R £ 57 ,AGT(P=0.307) .CMJ(P=0.083) .YBT(P=0.088) M iX % % J& RPEAL 53 AL XL R F £ 7+, %t

MF 4 2 #Ri2 3) i RAL T RORE N Ao F 453 AL A R R H v,

KR R AT RAG THURE N B4 B3k
FE5 %S :G804.8 XHfERIRAD - A

Jiéi 7195 57 (mental fatigue , MF ) 2 Hy 4 Bif [F] 452 = 56 B DA
NS Bl R BN — RO AR RS R W 1R
BB Z e (= 4, 2019; Marcora et al., 2009) .
BRI ] B T AL A I AR R AR A B S Ak
27 2] N2 LE 38 D) K B AR AS J2 45 PRV R 1T BB -5 2 MF (Filipas
et al., 2021b; Thompson et al., 2018, 2020) , 3 H. % i 7]
(60 min) 4 #E LA 74 32 (Smith et al., 2019) . - HI45 5& MF
M 5E R I, Ak T MF AR 19 52 I3 i RO e R
IO T S A A0 i DXL 396, ™ B 5 ) T AR 80 R i i
2 (R 25, 20145 Fh4K N 2%, 2015) . Marcora 2 (2009)
WFE K B, MF AR AR (82 R0 BE 3 A7 2T A 52 1, 3
2% NI A 4 BE 7 77 AR O B R, X R TSR A E
FELXS T MF 1Y G T . 7638 H AR F sk, BF 58 & I MF Xf
18 30 BB R TR 5 45 S5 B R ) S A A ST S I
PRBE J5 T, MF X 32 3l 51 A 480 RE 71 19 52 0 5, 1T X 4R
HEH1 (oK H E 0 4E F1 & (maximum voluntary contraction,
MVC) LA R % 97 (b ) ool B8 O (L2 bl L A2
68

] i) 45 5 4 BE ) B W3 52 0 (Brown et al., 2020
McMorris, 2020; Pageaux et al., 2018; Van Cutsem et al.,
2017b) . #— L MERR LI, MF Xz 3 7 HOR AR il
R A S8 T RE ) 1 ST S 2 S AT D RE 2 B R A
5K, XARE (A1 480RE 1) 1Y ST R I 32 85 0K b o e A
S 9% 55 i A ¢ (Pageaux et al., 2018; Van Cutsem et al.,
2017b) . Martin 25 (2018) £5 1R 45ty , MF i 1] fiE 38 i 7 i
SRS HLAKF, BEARIE 3 R SE L RE T .

FEIRIE R R R Z VG R 2 F T H 2 — R SE B R
H AU KT MFIRZ B SH . REZWTRIE T MF
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B, G N7 ST XE I ERIZ B b1 R R S I RSB RE T RS

Xf R BRIZ B B R BOR ORIk SR A BE T WS BT
15 200 4516 5 41 % JLABIR H Y AH JC I 58 B A — 3 (Filipas
et al., 2021a; Gantois et al., 2020; Smith et al., 2018) ., 2k
T, 22 80T Bk & 07 RV 8 0 4R S e 2L 3R L B 17
i) T S5 £ B H (B2 W 4%, 2017 ; Hohmann et al., 2019;
Hrysomallis, 2011) , /& 75 45 MF S0 i R HIHf , %5 TR
AT A 2 — 2 N HI 75 2K W32 8l 6 1 (Hachard et al. ,
2020; Sheppard et al., 2006 ) , MF 7[ fit 2> i i 5% 3 A 1 %
T BT B R SR IX I e 2 A DG AT Y Y SRk .
WA, R A8 H AT 2 BT 98 IA 08 Bl B MYk D TR ORI
MF X 8 & 7 18 2, (B A B 98 k7R, MF 23 %
Wi 32 Bl B3 Y 55 55 )2 32 B fiE 77 (Veness et al., 2017) , [H i,
MF 5~ B & 1 09 56 R AN 55 2 2 1348 3 LSIE .
T3 A0, R ER LRI 25 v 7= A 1Y) MF J2 B B R 95 55 A1 38 1
FEFE Y25 b VF 2 H SR8 1 R B 55 — 25U (Smith
etal., 2015), Ktk , R BRZ 3 51 LLFE RN Zirp BRI & )
N B A5 5 MF A G FE A Rt — 20 W o fls 4
DI B

B35 1 : MF %I R BRIZ 3 5L T Bk & ) 1 35 52

15 2 : MF % J& ks 5 bt RACEA W25 1w 52

f 5 3 : MF %t J& K iz 2l B3 P-4 e ) B 67 T 52 0

1 HRMNKREHE
L1 2k

i 13 G*Power3.1 4% {: ( Dusseldorf, {5 [ ) il 5 4 & WF
9% T 5 FE R o, il B I %% £ “Means : Difference between
two dependent means ( matched pairs) ” % Il , power . a Fl 4L
o7 T A0 3 5905 0.8.,0.05 i1 0.8, L A i 2%
Smith %5 (2016 ) | Fortes %5 (2020a) F1 Greco %5 (2017 ) B 5¢
AT, WY 7R B HT MF X R BRIz 3 5t 5w 4 g 75 i
(4 25 6 RN i K 2 A F 0.50~2.37, F- B84 i 0.84
fEB LS AR P R 5T I E Y SR IR A = 15 A,
% 1 20% (19 FE A 1 78 1B 7% % (Fortes et al., 2020b ; Franco-
Alvarenga et al., 2019) , A5 BT EFIE 18 A T
W, AR SET 21 2 B F bR RERIZZ) 51, 16 A
SERUN-E0ES: TiININGE B0 7S 3 B82S 3TN
e LR L CE B R HER G, 2 A AR
R 52 0538t e 4 18 44 32 1K [ 4RI (20.724£242) %
B (177.08+5.99) cm, 1 i & (71.16 £9.55) kg , 1k g %
16.3%1+4.3%, Y ZRAFE B (6.61£3.91) 4F ] 58 )l T A< 5250 11
AR, ZIE A EE - Rizsh i 54, “Rissh i
QX HEIERB 6 44, T IR B S A SR ER B4 4L T
3% . BRI 2 To Ui T REAR ZEEL AN, R
ZMA IS, 7B 5 0 0 it A8 SV A XU IS 258 1
A4 . 2% Van Cutsem 55 (2017b) (9 0F 52 , 14 2 52 4
SR A EMZ R FE LR EE B, L R b2

Bl A HIEFE 16 B S R 58U T A HTE B % 2 BRiE Bl
bR B RN ST B 7 25 G U S R 32 0L S
ERE-AL
1.2 SRkt 5iias

A 5% 2R FHBE L 2 SN} X 56 (randomized crossover
trial) B 3o A 2R T B AL Y i 3 U, BRI ARG
A ] =48 h(VEBEH) , Horb 2 1RO AE R, 52 3K
IERX LA . A 2R T 58 R MF T U4 55 (MF
) A BRAE 55 (6 BRAH ), B IR 52 40 AN 58 I v 1 30,
=48 hJi5 5E LT — T, S S5 0 WEHLAG A2, A Uk S 56 52 K
2 AT 55 I NBAS 2 AT 55 &5 SRR A2E AT AR A R
B AR A A W) 5 R B W] — 44 A2 R o8 R )
201 I () SR AT BEAH ) (I 22 1 h AP L 2 T A 4 8]
e

TG I, B2 W5 AT 1 AT 55 R AR
I PEA R, DA A1 27 20 A0 R0 B R AS 35 iy 46 5% 1F =0 58
B BRI BRI R 1) m S22 K A
Y TR AL G A5 8L 3 43 5 3R (visual analogue scale,
VAS) | 3 W 5% 57 B 38 5 F (rating of perceived exertion,
RPE) %M X T B 19 i 1] Jr 1255 2) 240 % 20 MF 5 AT
%5 2 /0 5 min, B 2 IR AT 55 75 K A 1k, 39 ] faf e
FHAERAE 3Rk T 3) A% R A ks & 7 FnF- A
BT 4) RAEZ I H AFERE B s RBTE P K
BE INGRAE PR AEFEAAE B o BeJm & M2 X IE S e ot
A B I, R0 R ) AR IR AR FT 1 R AR E
2 /08 h Y BE IR 5 2) 45 U BT AR BT 24 holE SRS L el
T A FFURHGT 12 bk Gl PR A 5 3) PR IE A Uk It
AT 1R ROK 35 m/kg (A 5T it 5 4) 45 50 ) 5B IR
AR TF A T 2 h 4 AT 48 (o &) BB 7T A& AR AR ) 5 5)
AT 24 bk S 5 EE 1 SRS Bl 5 6) M 2 R (JE 2 T
T3 ) MBI F NS 5B LWL 5 1) BEREZ
T 2 YOE 2 IS AT B ORA5AH ] a3 28 LY 25 2 .

2WIE LB I B AR — (R 1), Bk R A
T T 06 778 P 100 2 % 52 10 09 e DI 100 AT A A, B S
I VAS d 26 %) 32 1 3 WK JF 46 50 19 MF (VAS-mental
fatigue , VAS-MF ) . 31 L ( VAS-motivation , VAS-MO ) %5 $§ b
Y FE L AT P AT I = . I 4 5 52 3 AR AL T A 1 5
¥ 2 5 45 min [ Stroop 1T 55 (MF 244 ) 5k 417 25 #0450 W &
55 (B ), L 1T TAE A R4 5 2 il & 2 T
T 55, RN RS 5iZ R b B AT 55 85 R 2 ) 15
Y A2 38 (9 VAS-MF #1 VAS-MO %535 457K F . Bl
ZAXE AT 2 min (18 B E NS TREAHEZEZ SR
BN RO K ) F0F- A5 g I, 3 3500 K 22 ] Y B fE ]
B 1 min , 18] 52 55038 PR 4 Al NI AR b B T 0
T 6 A M BER AN , AN T 2 1 Sk S L 3 5 ik
B9 T 7 10 1) 5 B 1) 2 % Martin %5 (2014) B BIF 58 LA M 25 [
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CIRERIE) 2022 4F (55 42 4 ) 45 5 )

[H FAK GE P 2 UK RE U1l 5 20 bF (Haff et al., 2015)HE . 4
Wiz g g R 45 9 )5 57 Bl #E 47 RPE & . MF T il 5
B 32 S FE 2% AY LR 18] 25 4 15 min, AL F MF 94 550

B 19.6°C~213°C B 66%~85%

M 35 Bl (Smith et al., 2019 ; Veness et al., 2018) , I izt 18} i)
TR BE N 19.6 °C ~21.3 °C , 1% 5N 66.0% ~ 85.0% .

VAREAU, T4 64l A 2 T FRAL 22

MFZ41.: 45 min Stroop
sip: 45 min pieasr|  2min ML I'min M2 1 min MK3
2 ol ¥ S Bk T gk

( MF4.15 % BB4R19) % =48 h A% F A 3X, ey KRR A7, i T X,
JEM, VAS-MF VAS-MF M3k RPE Mik  RPE A RPE
#3 VAS-MO VAS-MO Bk Rk s

El1 SEWiRiE
Figure 1. Flow Chart of Experiment

1.3 Fa
1.3.1 MF#4

2 7% Badin %F (2016) Fl Lopes %5 (2020) B 5% , MF #H
1T i %2 & 2 5 45 min (1 Stroop 1T 55 . B AR ERAE
R LT A AN R U CRAK 57 5 ) LUR
MUY 6 B0 F I B (AR, N7, P D) A 2B,
AP R E SR LL O AP R 1R, 5
550 ANt N AR R 50% , B R 32K H 1 IR A I TR
SN o BRI B AR B L S BT H] R 1000 ms,
Wi J5 2 1 000 ms %5 Bt , SR JE SR — AL, 2 Bt
T EEIE 1 350 AW S o A 55 B oy, 32 3038 oK
JSTT R DRORTAE B b AT ST 8% S0 5 5 1 500 ms A
PRI 2 R AR R, DA 32 103 BE 47 L 5¢ W AT: 55 (Ba-
din et al., 2016) o | IRAT 55 76 57 | 22 5 ) b7 (o] 47, fil
JH E-prime 3.0 X Fi2 47 AR S ATt B e HE 1 24 TAEAN
FUHAT IR DI R 2 IR N AT 55
132 x4

X BT 55 LB PR 5 A, Z i R WA
A TR] I 18] (45 min) (49 22 5% A (1 Z 4% L) (Tale of Lake) o
Zal s e E ST it 10 2 R E 22 E b
I, WP T Bl VAS FA € N JR 1K 4 4 3 (Brunel mood
scale, BRUMS) , 5 L /x , W EH L & Al J5 , Z ik &
BRUMS £ 7 JC 1 % 22 5% , VAS-MF 4443 T} 7mm ( <
20 mm) , A LLIACH 323803 19 MF /K7 RS 2500k A48 To 3 K Ik
31, £ 4 Badin %5 (2016 ) 11 Queiros 55 (2020 ) WF 78 /1 2 T %
WA 55 BB B SR o HEAT X EAT: 55 19 s (1] R B 2R LIt
AR B A £ 5 MF % AT 55 B A 1A
1.4 E3Fhae Ak
141 R4

PRI SR A R N R B I (reactive agility test,
AGT; ¥l 2) , B ARy« 32 350 # ¥ 57 F Smartspeed 11 B 7]
70

=

W,

=3

(Smartspeed pro, Fusion Sport, # K | W ) J5 0.5 m &b , £f
“H R A WA R DR PR R ¢ R 5 m 450 () A2 5
i) A7) 7 i) + 5 m 49 Y RS SRR AR 1) B 1)
2.5 mAb 1 fk A B B (ol & E IR BERLAG E , BD 52 38
T filh % e 22 A A S BT T BEALSE AT L 52 1K W
I8 P AR L SR DA R DR B Pt S AT — A T
S T SR 6 YA (3 W Tm) 22, 3 UK Ia) 47 ), B YK I [] i)
B > 30 s (I 1] 32 3 12 8 Tl A0 A6 R — )
s R B ] P 3 43 A (Fiorilli et al., 2017) .

B A KR
=
\n
(gl
B
A8
2 REMKTEE
Figure 2. The Diagram of Agility Test

142 TRERA

T Bk S 3 8 D 2R B ) A Bk D K ( countermove-
ment jump, CMJ) , ] i # =0 2 M Martin 55 (2014)
Emmonds 55 (2019) B WF Y, BAK Sy o 5238038 BT S w37
F Smartjump 2\ Bk # ( Smartjump , Fusion Sport, ¥ K F] iV )
b DU ST A DT B T G Y 4ll 90° , S8 ) T iR
Bk, 1 25 o AR 2R 2 S i SRR IR T AL T R



B, G N7 ST XE I ERIZ B b1 R R S I RSB RE T RS

PLUs /N KT 3 A % I 25 R i 52 e . AW 5 sz i
e EAT IS S K CMI I, L T 2 O B L 3K
S E M, Bk CMIMK TR A 15 s KA ), 39 1] A2 30
FARRE G ST, MR 2R Az R DL R RE Bk, BUE
3 Y 3 Y e Bk BR R B T T 23 B (Martin et al., 2014
Petrigna et al., 2019) .
143 T

SE-fi fE S m I &5 SR Y OF 7 3R (Y-balance test,
YBT) , MR 2 2% Plisky 5 (2009) % €55 (2017) 1Y #F
98, BN - 52 3 DU S, SR 2 4 2 57 F Y T
AR AN 1, AR S R Y 2 40 340 1l I i I s 2
5 4 2 AR A b | e S A IR S S e IR S A U A v
Al 57 £ R 1 7 (anterior, A) L J& W lI] (posteromedial , PM )
5 4 (posterolateral , PL) 3 A4~ 4 1) I g ik 1) 1 f2 K i
BB T ) A 3 Uk, R KRS T A b K
W 2R 2% R AN BE R 3 BT AN AE B PR A L
MR ZE A, I F 2R A2 47 8 3407 1 9 BE B 13 2 i
PR IR YBT 4 (9 25 545 43, TR 52 3038 00 °F- £l fig
H,HBE AR I (A+PM+PL)/(3X T K ) ] X100,
TR B A DN 5 AE AR IR 58 B, BV AZ A A R, SRR i
b R YR KR MR Plisky % (2009) Y BIFST , 45— fi
HABRE B BT 5. b3k 335052 shhe Jy ik 35 78
e U S [NERAY TR N AR NN =R ol X707 A
15 %k

VAS-MO Fil VAS-MF 45 7 ¥ fd 1] 100 mm VAS # 5
PPEor SR VAT AL . A B R 120 i T B MF
RO R I RS R R A e R TN AR X G N VAL NN
SV A P 2 A BEORDA 0 TR A At T L A5 AR (Filipas
et al., 2021a; Penna et al., 2018; Smith et al., 2019) .
100 mm VAS P¥- 43 5 & F 4Ky — 54K 100 mm (9 B £k, 70 v
A S 40 ) B T 2 — B TN R R B TE R E
B, 24 AR N B ) B B 2 R 8 ) 22 53R kil
IR TR IAE 1 i g 9 55 g i A2 T AR Y R
2 FEAR BT 1t 3% A R U 1 S e HC Bl Ll MF 72
BE AR o RS B AR N G A i R A A
F 5 B /mm , 10 R 32 BL S B S HLEL MF #2 B . Sigh
R, Ry v iz 0 BLIY H TR PE O D A LA & AT BE X MF ke =
JCIAN G (52 ), 1] 32 123 2 AL M7 e — 1) MIF 72 3L

Borg (1998 ) Af & 4 RPE & & J& H Hir I & 3= WL 9% 55 J&
M s T A 15559, L 6~20 43 IR FE N — i
HASZ T BB, R A2 X B R T4 ek
H Sk e 5 1 B OO AT IR0
1.6 it ot

fili 1 SPSS 20.0 4 % K A5 19 B4l 647 S8 1124 43 #7 o
£ Shapiro-Wilk J7 3% F1 15 J7 EUKL 56, BT 43 B0 7 & 1IE S 1k
VERIEZS 500, P, BSOS 9 1R 8 — SR TS (8 + b 22

(MESD)JE o R X REAS ¢ 4 56 73 Hr MF 25 71 %] 1R 41
VAS-MF (Al L J& 0 i f5 22 ) - VAS-MO CRipill 5 3l . iy
Ja 228 2 S RE I B S 0 22 5, R OB 2 2
T Z AP A F AL B KO B RPE 34y 2 5. dF 4T
75 2= 40 M B9 BOHE A0 R £F A Mauchly BR O B35, 0] 4 A
Greenhouse-Geisser 7712 A2 1E 45 4 , 77 22 3 W 19 =5 )= W 5 L
K F Bonferroni 77 % 5 BT A3 48 11 40 M & T X000 35 A6
B KK BN a=0.05. BLAN, BEXFEAR (K056 (&
J W HC A ) Y B3R 4 A Cohen s d B0 8 (o) , 742 0
75 22 53 7 BB 5 s 0N S () o d BB AR
<02, i ;02~0.6,/;06~12, 1% ;1.2~20,K;>
2.0, k% K (Smith et al., 2016) . »*, [ H & #5 Ky« <
0.04, JC 52 W ; 0.04~0.24, /Iv ; 0.25~0.63, H1 5 0.64, K
(Smith et al., 2019)

2 #R
2.1 MF#S$Hn

Xf LT A2 38 % 2 1 Stroop 1 %5 5 % IR A 45 i A ik
R 22 5 TS5 G bn 22 5 DA AT 5 22 (E A28 4k (8] 3a) ,
MEF 41 F06F B8 21 -+ TR A9 VAS-MF 35328 11 0 W 3% 25 &
(=1.115, P=0.281, d=-0.270, 95% CI=—0.751~0.218) ; MF
2 U 19 VAS-MF 73 $1 (=3.695 , P=0.002 , d=0.896 , 95%
CI=0.320~1.453) . T Wl fi] J5 ] VAS-MF 2% {H (=4.288 , P=
0.001,d=1.040,95% CI=0.435~1.624) ¥ i % = T % B 4H
UL MF 1T 55 N Zh 5 K T MF
22 BRI ARG

T HAE 55 )5 . MF 4 f %3 B4 AGT (1=0.764 , P=0.455,
d=0.18, 95% CI=-0.288~0.643) . CMJ (£=0.116, P=0.909,
d=-0.027,95% CI=-0.489~0.435) \YBT (/= ift : =0.547 , P=
0.591, d=0.129, 95% CI=-0.337~0.591; 47 fifl : =1.078, P=
0.296,d=0.254,95% CI=-0.219~0.720) M & AL 55 ¥ A 17 7E
XS (Kl 4), £ MF X} BRIz 2h 51 3 5042 8 g 1 6
e R
23 HEAbdeAR

FESNHL T T, MF 21 A% B84 T H AT VAS-MO 1843 (=
0.893, P=0.385, d=—0.21, 95% CI1=-0.675~0.260) ., - il J5
VAS-MO 1843 (=1.097, P=0.288 ,d=-0.259,95% CI=-0.725~
0.215) 5 VAS-MO 43 %5 F1 T T Hij J& (1) VAS-MO 22 fH (=
0.356, P=0.726 , d=—0.084, 95% CI=-0.546~0.380) ¥} & .
F25(E3b),

TE WU 55 B 5T, 5 2200 BT 45 R B, T IUE 55
i RPE (9 & &4 W A W % [F, ,, =0.716, P=0.409, n’ =
0.040] , iz 2l 1T 45 +5 £ if W] 52 W RPE 19 & 200 A | 2
[F (s mon=3.522,P=0.067 ,° =0.172 ] , T 1L 5 iz sh{T:
55 5 S 8] 19 32 BAE R 25 [F (g0 5609 =4.269 , P=0.022,
0’ =0.201 ], BB 43 A7 45 5L ko (18] 5) , MF 41 Fxf B
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CIRERIE) 2022 4F (55 42 4 ) 45 5 )

20 AGT (P=0.307,, d=-0.248 , 95% CI=-0.714~0.224) . CM)J
(P=0.083, d=0.435, 95% CI=-0.055~0.913) fl YBT (P=
0.088, d=0.427,95% CI=—0.062~0.904 ) illl i 45 # )5 ) RPE
800 ¥4 00 . 3% 2% 5 s MF 41 RPE 483 R Bt iz 50 i 18] B 8 ik
[ F,,,=2.926,P=0.067,n°=0.147] , X} H& £ RPE Wi % i}

2150 4
100 4

50 1

VAS-MF/mm

>

750 T T T T T T
AFRZE MF4L  sbPB&4L MF#4L  sFM8Z0 MFZ

VAS-MO/mm

125 AL W 3 [ F 050, =4.631, P=0.028 1’ =0.214 ], &
BRI NG T B LT (AGT 5 CMI': P=0.01, d=0.809,
95% CI=0.265~1.335; CMJ 5 YBT: P=0.031, d=0.680,
95% CI=—1.187~-0.157) .,

150 o T-TRil
P=0.385 P=0.288 i
100 - 70.05 63.61 A TR JE 28R

P=0.726

301 -11.49
94 4

0 A |§lw

A‘A A A
=50 A N
-100 . : : . i :

AFRBZE MF#4L  xbB&40 MF4L T840 MF4

7 : VAS-MF 35 AR AN GEiH 69 HEA B A 1T(BI IR L A1) o
3 MF 453884 VAS-MF # VAS-MO 84 Lk 85

Figure 3. Comparison of VAS-MF, VAS-MO between MF Group and Control Group
a L0455 b ¢ P=0.591 P=0.296
237 2.17 2.19 707 o 1207 9983 100.13 9796 98.62 e s}pEim
2.4 " 43.89 43.82 : : : n L
' ° 60 . 1101 o = = MF#
[ o 00
234 H c . - o °e,° o
» o ole 5 #3100 -
= 221 50 - '
5 : Eﬂ : ° 1 " E 90 L} E
2.1+ ° as H g ° ° =
- o 40 4 ®e0,° LI %0 L . ° n
’ ° n
1.9 T T 30 T T 70 T T
bagiicti: MF4a psicEi MF#1 2 beg ]
E:a.b.c2 A A AGT .CMI F= YBT Ml 3% 25 R .
El4 MFAMMREAAGT.CMI.YBT MK A4 LR
Figure 4. Comparison of AGT, CMJ and YBT Test Scores between Experimental and Control Group
3 itig £ [H] VAS-MF 2500 119 22 5 A AT 55 4 LT A0 1w 1) /)N %
WFFEA5 AR o, MEF X 2 2RI 3 5L R0 B TT b  AT: 45 Ak B T 16 A v A B RS 0 A5 Ak
ISP £ BE ) 45 06 W35 S e, R 1 A B E R 2.3 R W 88 22 T AR B o g AT L, Stroop AT 55 & — R A ALY
3 1) S 00 B SCFE MF 5375 % o T MF 87 A L], AT A AT 58 0
3.1 MF#$H L A RE 53 B 53 R A A0 K JZ o0 R 0 P T AR A R T4

MF 55 36 8 i 1 & R 5% 1 45 TURE 58 b, D) i %
MF J2 AF 55 R AT A HiT 42 o Stroop 1T 55 78 Jhy fai /8 45 2 11
MF 7% 5 05 48, 16 5 $ 1 75 4088 10 A S B 5% v o 2 75 Bk
AT 55 T 2 32 48 RS2 00 T R RS A o R
B 8] =30 min, #% TA & 7] UL A T) 375 5 MF (Habay et al.,
2021; Van Cutsem et al., 2017b) . MF i 2015 S 19 & Z 4
A h MF T WUE 55 J5 2230 3 00 Jy T 19 46 A5 5T 55 i s
WL T AR Y 22 (8 Bt B4 B 2 A% fk (Gattoni
et al., 2021; Van Cutsem et al., 2017b) . A W 5% W 11y
45 min Stroop 145 WM. 2i% T T MF, X £ B 2 AT 55 4b
PEAT MF 21 F % B8 2H VAS-MF L& L B E % 5, F 5 )G
MF £ (1) VAS-MF 45 b5 FIVHT J5 i 22 08 W 3w T X% BR2H, 70
72

B T R A RS A R AR GO S O I
FGEIE 23 5 DUSOR s ) R G 2R A AR AR A
% (Brietzke et al., 2020; Franco-Alvarenga et al., 2019;
Ishii et al., 2014 ; Pires et al., 2018; Smith et al., 2018;
Van Cutsem et al., 2017a) o

3.2 MF @ity 493

32.1 MF 3t TROE KT 8y %

WFFEEE R s , MF X R BRiz 8l 51 1Y T ok & )t i
F W BB 1AL, X5 AR 2R S BT ST A A R
Kosack % (2020) Fil Weerakkody %5 (2020) £t %} 31 € Bk | #f
Rk iz 3 I BF 9 & I, TR iR T RO & T P R TG
SR B9 B 1) Ak (CM) I 15 J2 v 7 3 B Bk A 0 5 2



B, G N7 ST XE I ERIZ B b1 R R S I RSB RE T RS

Bk , MF B A 25 52 032 3l 53 00 A 2 o 0 Bk 8K v B2, B MF
XF iz Bl 51T MR & TJC W R, AW SR LR KIS )
KR RARIE T MF 512 8 5T B & T R h e 45 e
BE SR T LA O 5T , o DA MF #£f O JE Bkt H R R0
T INLRANVPAL S 4 7 BL 2% 3 FF, B L 5Kz 3h 51 T B &
30U 2 RN ITAL A5 AT RE AN 75 O MF Y52 . G TR
Jz b S 73 R 32 MIF 52 14 Ji ERL A5 B 5 DA i DX IR0 ) 4 £
HEAT TR L DA S TRD R 5 R I B 32 a3 I DT Y
F2 B DX R 5 AT B )2 1 MF 52 18 32 210 X i 451
F 2 T AAY B2 2 R A0 A Bz 2 4 X 3 (Fortes
et al., 2021a; Smith et al., 2018) .

14 - & MF4 © s
10.83

12 4

P=0.088

& 101

84 10.39
933
6 T T T

AGT CMJ YBT

5 MFAMITBAAGT.CMJ.YBT fllix /5 #I RPE L]
Figure 5. Comparison of RPE after AGT,CMJ, YBT Test between

Experimental and Control Group
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Effects of Mental Fatigue on Agility, Explosive Strength of Low-limb and
Balance in Soccer Players

YANG Wei',GU Zhengqiu', CHEN Meixia', WANG Xinxin', HUANG Huanyu'*, LI Yongming"*"

1. School of Physical Education & Sport Training, Shanghai University of Sport, Shanghai 200438, China;
2. College of Physical Education and Health Sciences, Zhejiang Normal University, Jinhua 321004, China,
3. China Institute of Sport Science, Beijing 100061, China

Abstract: Objective: Mental fatigue (MF) is a psychobiological state caused by prolonged periods of demanding cognitive activity
and characterized by subjective feelings of “tiredness” and “lack of energy”. To clarify the effects of MF on different physical ability
in soccer players has great significance for them to conduct training and competition. Therefore, the purpose of this study is to
investigate the effects of mental fatigue on agility (AGT), explosive strength of low-limb (CMJ) and balance (YBT) in soccer
players. Methods: 18 male amateur soccer players [age: (20.72+2.42) yrs, height: (177.08 £5.99) cm, body mass: (71.16£9.55) kg,
body fat percentage: 16.3% +4.3%, training experience: (6.61 = 3.91) yrs] participated a randomized crossover trial, and were asked
to finish both 45 min Stroop task (MF group) and 45 min emotionally neutral video watching task (control group) with an
interval —>48 h. After each task, participants were instructed to participated in three tests for agility, low-limb explosive strength and
balance assessment. VAS-MF and VAS-MO pre-post treatment and RPE after each test were collected for analysis. Results: The
values of VAS-MF at pre-treatment in MF group were similar to control group (P=0.281), while VAS-MF at post-treatment (P=
0.002) and the changes of VAS-MF pre-and post-treatment in MF group (P=0.001) were all higher than control group. The values of
VAS-MO at pre-treatment, post-treatment and the changes of VAS-MO in MF group were similar to control group (P=0.385, 0.288
and 0.726). The differences of performance of AGT (=0.764, P=0.455, d=0.18, 95% CI=-0.288~0.643), CMJ (+=0.116, P=0.909, d
=-0.027, 95% CI1=-0.489~0.435) and YBT (YBT-Left: =0.547, P=0.591, d=0.129, 95% CI=-0.337~0.591; YBT-Right: ~=1.078, P
=0.296, d=0.254, 95% CI=-0.219~0.720) were not significant between MF group and control group. The differences of RPE of
AGT (P=0.307), CMJ (P=0.083) and YBT (P=0.088) were not significant between MF group and control group. Conclusions:
Mental fatigue doesn’t impair agility, explosive strength of low-limb and balance performance in soccer players.

Keywords: mental fatigue; agility, explosive strength of low-limb; balance; soccer
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