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HER R (R ST A R
(et f[ﬁ'?%‘ p ﬁ;@ 2 T (H §I~JiF,p”J fit s = (= 2 54 (Chang, Tsai, Huang,
Wang, & Chu, 2014)> Rowe 2 Kahn (1997) JK&ff it F'flf?‘ﬁifé-?é,ﬁi[frﬁ‘tﬁﬁl £
Tl (= (successful aging) > “#- |*%F<3§'§Ji[l*ji A o PP IR RLER
REF AR5 4 O 9%

Hillman, Erickson, == Kramer (2008) ?FH ’ ,j/’ﬁﬁ‘if[]aﬁ Jif[]gwﬂ Uy SRk
(7B T A B A A R AT nguiiH JiE - H
1 YRR quwww O - S URPRET B
EpE e u;“ﬁé”iﬁi <o 0 N IR T A OSSR (chronic
exercise) ﬁ‘/ﬂ [% fEt=)ETEY (acute exercise) o fEtS)EAhERE (JRER ~ = &
?ﬁl « THE S 5;'%?]‘[]*&“, 2013; [RERE - = V’é%?ﬁ' R %?J[f&ﬁ’ » 2013 ; Chang, Hung,
Huang, Hatfield, & Hung, 2014) » ElFH{ ] Tf""%ﬁﬁﬁﬁ Wiﬁ’?@ﬁ (Etnier et

, 1997) o =9} > Lista = Sorrentino (2010) £ # gL j/;@jgﬁfgﬂ,ffr?i =
I/;f’?"‘j: % fﬁjﬁkﬁrﬂ * f‘ILI'[;g; PR T Jp—’\ﬁg{ fyrd R &M (brain-derived
neurotrophic factor, BDNF) [i553% » =5 HN RLET Epuferd o lf| Mok

PR STRER AR T 387 - Colcombe = Kramer (2003) [fl4! JwﬁFﬂJ Prg) v
R RS 2 A R PR By
2, T FARUR j/ﬁ]aﬂa:ﬂ"‘ $h ﬁﬁJﬁ (executive function) PUF>HliE [ -
FORLPEHIZITE ~ A HIEIE - i PR g BRI « ST dRrprac s 3
FSERIIR SIS SRR © SR e £
f3%%f (Chang, Tsai, et al., 2014; Pontifex, Hillman, Fernhall, Thompson, &
Valentini, 2009) o =7 if “'*E‘j}ﬁiﬁ “&EJ SR D Fl%ﬂﬁfﬂ%ﬂ AT (5T
,QQ{I%EEF%?E L[ FY A VY AR (Alvarez & Emory, 2006) ¥ TS 8 5 &
[/ ﬁJJwZ/[Iﬂ]THJ fiHig T,—T'[*é‘l FF&! (Sergeant, Geurts, & Oosterlaan, 2002)
PSS FN%(' * FFEIEAER Jﬁgr%f AR (Pontifex et al., 2009) &7 =9} » Fh

{’?ﬁfﬁ-e Fer Sl u}%;ﬁ_ﬁ’jw (Demakis, 2004) -

Etnier == Chang (2009) v&}‘ékgj‘ y?ﬂiflgﬁij’%hﬁﬁi i Jﬁl‘/&.ﬁgﬁﬁﬂj HRRRR
TR = RN (B T V?EUE'* EX %ﬁﬁ*?{ﬁﬁm% Fﬁ P
jjJ'F'Jl.p\J{<EE,%: %QE[]&?&%%[ » P EREE {OH 53 KNHIRE (Wisconsin Card  Sorting
Test, WCST) HL4 {3 {7 PFE EHEHE 7 PR ofio 50 8 8 75 6o B

108



EWBEE) DOI: 10.6497/BSEPT2015.1502.06

5V 15 % 572 1] 107-126 F1 (2015) fiE P T

f@“ | EUSRCRIRECR AE (S E R AR ¢ IR TR SRR

4 OARLBTER) WOST Bt e =i o
RN WCST [OFT « WOST gk -0 ] 1) T B ()
I fﬂmeLAﬁﬁiww%Wwﬁ?ﬁi i
duﬁfﬁﬁﬁgﬂfﬂj e
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ScienceDirect ° %aﬁrﬁjd%i Gl & exercise ([t )3EfY) ~ physical activity (E'j/’ﬁéﬁﬁ]‘g‘lﬁ) .
cognitive function (?iv‘?[lﬁﬁ:) + executive function (Fh (’?Tifﬁ:) ~ Wisconsin Card
Sorting Test, WCST (% Zr5aF 77 55 {IRe) « o)) Frj;g%r_&q WRT GRS
PR IO R IR - B9 R R e 44
W 1 R 0 VYR

& - WCST /1

- WCST?H@J A

WCST ﬂﬁj]ﬁl HIpPH AL WCST #4Y (Heaton, Chelune, Talley, Kay, &
Curtiss, 1993) ° gﬁ/{’?ﬂ: 7 /B Grant = Berg (1948) pudl'#nz=gF 55 4,4 ﬁﬁ%gfﬁl
’?‘wﬁtfdﬁiﬁﬂﬁ'ﬁ ?wpﬁpmmﬁ (20 7= 89 %) :‘J}?E[ﬁ?cl 4 SRl 128
S P DRSS DS [¢NWE:—@mm:q
)~ P B~ 2 €1 S TR D e [ o %ygguﬁg[q;g(@%ggﬁzy

P R R TR T 5 “[ﬁfﬂ R
H e TR T I SR O - SR S
TIPSR o e e A T A A Y G i Sy AR
I PRSP pAR YIS < F = SRS [ JRIpSAE J,EL Y 128 9=
MRV o IR A - R AR o J1Re s

WEST 0 | ST AR BTk s - iy
BrEl (number of perserverative errors) ¢ I'] & ZESEVEFFAVEED (number of
non-perserverative errors) (Nyhus & Barcelo, 2009) » (I~ fxém‘a & fF }”ﬁﬁwj[lﬁﬁ‘/
B (AR T4 [T - Dietrich = Sparling (2004) fifEV  SFGAEL > [HE
0 BB - LR - R e Il TR (s
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jﬁ[ fEL ﬁﬁ@‘é By Ik ’ﬁ%ﬁﬂﬁjﬂ o #I{IJ#Y » Huizinga, Dolan, % van der Molen
(2006) S S R |L = Dietrich % Sparling (2004) ﬁ[[ﬂj SRy E S
A B ?fir%\ 'bﬁl}&%}%ﬂf R0 [[_{f’[ 15y 5T AR F‘;‘:\%F% AE:L

P =R E (Lin, Chan, Zheng, Yang, & Wang, 2007) < Greve, Ingram, =
Bianchini (1998) Jif WCST {fstldn o3 1 i 87— K éu%ﬁ'ﬁn‘l‘%ﬁ?ﬂ :
BRI ™ s~ A =T8Tl SRS 5D B ) b e [ E R
Fug=Tr s B3 R HER Y B RLa A HJ@’%H%'UF: ; %ﬂm‘ B KRR ﬁ“”
By (failure to maintain set) > F[J¥mp) By i *Jiiﬁ%}?ﬁ EIU-F’J‘:*}J o

Z ~WCST El@ﬁa’ﬁéjﬁ[ﬂ%‘

“ WCST F]g[’E:IEIL = [MQF[ :Jﬁ%%ﬁﬂ%&iiﬁ » I I} o
T~ TER ~ FERRD R 3 5 B
SRl L R o S R WCST AR

W EESLT O VRS (Heaton et al., 1993) < Ashendorf = McCaffrey (2008)
ORI S 7 WSCT [93T- (HPEAFIOREsS B ~ B T kS
FIURFCHF S o T BRI 2 ; WCST };Kﬁﬁ@; el N wfgrﬁ
’lim[‘a’ ’ [ﬁJ?ff% BB (Nl »ujj [f[i" FIRIE A B (Huizinga et al., 2006;
Salthouse & Siedlecki, 2007; Taconnat, Clarys, Vanneste, Bouazzaoui, & Isingrini,
2007) = IRy o I fj F - ?STEI(’J’liJIZE &3 - {J]9 : Boone, Ghaffarian, Lesser,
Hill-Gutierrez, % Berman (1993) }J'[HFE/E MO(FE 60-69 BR) FUfliE M (Fagy
45-49 ) SRS SRR 5 E R DRI & - PR OB S
];f,’:pifﬁf‘é_’l&???fﬂda EIRTE o B E- HERE - Wuﬁ?‘vqﬁf[n Fri&i= WCST
E%ﬂl@}’%ﬁ% ° %?%F#?‘F’[H'. FQE S WCST AIFEFHE * o =90 » WCST AUy
T B T 7L R JF?JJED%I& HCE A B [T A RS Heaton 5 4 - Nelson
A4 9 WCST @ LIRS0 & B 1 o 0l WCST ugpaiy e R Sfa
PEghnl 55 AR IR LA R - [N WCST [ I PIREE IR 7 [l s [l 2=
[z el o 0y L e SR AS S F GE  [19AF e (Rhodes, 2004) ©
?Iﬁ : ?ﬂﬁ A Z WCST 55 g TEIF—TJ (Strauss, Sherman, & Spreen,
2006) » =" WCST [Sd3iipy 4 F g o 'sr? FriY4Y (Lineweaver, Bond, Thomas,
& Salmon, 1999) - Boone %7 (1993) fviF4 5L} ’Wu’f"ﬁﬁ R PO R
by R R T ST BB e i
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WCST 538y | B 0B e Sty iy e =S et e
SR+ B PR SRR PO R R B o et
Shu, Tien, Lung, =* Chang (2000) #& 3l < %'EI'U???I?E@?# ] 7% WCST [53 jrm- |
SRR - A RN » BRI HATEN Y RS T WCST R
SRR R

PRI © TERLRL 1 &éff%pfjlg:—ﬁ%g (Strauss et al., 2006) - WCST R #H LV
~ > Heaton 3" (1993) #fi1} WCST 2 PO E[ FERIFH/E - 1991 » Al ¢
I AT AT PR (Arffa, Lovell, Podell, & Goldberg, 1998; Laiacona, Inzaghi,
De Tanti, & Capitani, 2000; Shu et al., 2000)  JRjfi| - Boone £ (1993) F, Eis Al
B PR WCST AILRI P « 58038~ 0 Q1 B Rt
V WCST %EJE‘?I*HI '/FTJI"» S fﬂJﬁiﬂﬁﬂ“ RREAL, J’J“”F/Hi o IPEATITRIFRd N
FEIPHE % JLERRIE- (multiple sclerosis) AVRtE o SRl - 7~ ‘ﬂgz“L*ﬁ JE” frsse
?{ » 4 3R WCST puse il (| ¢ |FHEEE 1 (Beatty & Aupperle, 2002) o [+

W] F}’*FE‘%%EB WCST PR RL IR R £ Es - l"gﬁ e
%%ﬁﬂ?@a

& fgﬁiﬂ‘ﬂ F{J HZE‘/% WCST Elflr%ﬁﬁ[ﬂi' (Niemeier, Marwitz, Lesher,
Walker, & Bushnik, 2007) - Shu 37 (2000) [ fURE » SUBG T FERIR 75 B
ﬁ,‘ﬂiﬁ‘ ’F VIREEGE o IR SRR 5 B f IRAFgE o P9t > Shan, Chen, Lee,
= Su (2008) Fﬂrip%ﬁ R~ Y WCST S5 B ™ - S gﬁ'ﬁﬁ 3y
(SSEd - RNEE %A Afdﬁ SHRIPFL o F'J— H PR »;i;pw RL [T
Frri % iU (Boone, Victor, Wen, Razani, & Ponton, 2007) - £/}9} Proctor = Zhang
(2008) Elfﬂfré[ﬁ?%['& WCST fivzfl o 4 5150 [ﬁ PEVGRIUE | PHEFZE I T o [X
1= féb‘iiflf B WCST iUl IR [ Pk W -

2 - WOST Sef T I A AR 2 OB

e L R e AN DR
WCST "' | fi"*EE%SIFLE{/ '/FJuﬁL[ﬂ’fj%Elﬁé FIO T RETEE Fr T s 0 TV B (R 1
wiﬁgﬁjﬁ ST (Nyhus & Barcelo, 2009) = I') 55 ]I WCSTEFPTFZHH{ Zji[iﬁrﬁ“
R T R IR HI g
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Chase-Carmichael, Ris, Weber, = Schefft (1999) EiAZIH] WCST %47 /| pi hiE
AURREEE 8 (neurologic validity) » i JEIER & FIER ﬁftﬁﬁﬁ%ﬁg']‘%ﬁﬁd ’ ﬁxﬁﬁﬁ]
W~ BHPRRY W@*‘Jﬁﬁdﬁ@ﬂ R =l g A T
FI o8 AT T S TV 3+ SBAT fEE8A  % WBR R g
Pt oo dssce | RS SERHE 8 PISRRIEREE ) 9 Eflﬁ“ﬁ'lﬂﬂ (extrafrontal) ; ¥+
AFNBA I T PURLG - SRS 2 FI R, (multifocal) A7 e 7 DS AT
WCST #5324 i 2 o SRR SO WCST f J%E;TUF‘ ZE R
METFIRL S AT IR fﬁ J* S o BEYR Milner (1963) }J'[L[' WCST %ﬂ“/\ﬁ'/f 1]

UEEE S A ﬁﬁ 'Hip E S 2B T T T R O S e
fﬁl PR R IS WCST AL VR - s i3 e By
1 o

Cicek = Nalcaci (2001) fi2 Fﬁfﬁi@’iﬁﬁﬁﬁﬁiﬁ% SIPTE T %Wﬁ}*ﬁjﬂ? I %g
IRk « FPLPUA B AR KSR WOST B » S SR
1% alpha Mﬁﬁ [f%FIfJD s Rl s };Krﬁ WCST # = F Fu' N4 F”rjﬁ“ o JEI’JIZI g‘—g\l%g
o RV I L FE (8.6-10.2Hz = 10.9-12.5Hz) [ [ FIBAH o =2 (B=H]
B ,EJ\E\JJE » §i 1Y alpha power S ff iV WCST A% E ﬁfﬁ?’?’ﬁ [ Sﬁhﬁﬂﬁ )
o[ IE'JHIJ%Eﬁ alpha power =2k “-fURy [HFIZ 6 alpha power /=§i€{F [y
WCST F%%??f o [Pt o EIGHN ?HFFIL[' WCST iﬁﬁﬂﬂﬁ » alpha power #% % F [E JEEE:
AT (dorsolateral prefrontal cortex) }}jiﬁﬁﬁ EIRIAY e & o I?Z[ﬂfﬁii"%\[jé Fﬂ% alpha
L [~ M TEE PRI » 47 (B A B O]

Gonzalez-Hernandez <7 (2002) I} T [f[ B (iR 0.5 = 30Hz) }3’&
rﬁﬁ”ﬁi@ & WCST # v (™ » TRV E1 R R E] R safis pupse -
?E‘P TJ{UIL‘LIHN i< F[ jﬁ(ﬂi%Zﬁl@ﬁ‘Fﬁ—fﬁ: SN t'?ﬂ}f{ﬁ{ [?“JIJ EE*PJ?#PPI'S\LP‘,F{;% 77 1 J NG

g p"ﬂb}fﬁ WCST o [y 81k EaE [ |k 5555 o (8~12Hz) ~ B-2 (20~25.5Hz) ~
0 (4~6.5Hz) ~ & (0.5~4Hz) » I;k’zy (27~30Hz) = FELES « WGBS » WCST
FIRD 201y BT 9 W B S g
ElJ S FET AT Bk (frontal sburegions) ~ B (temporal cortex) ?[173” gy
(cmgulated cortex) ~ ¥& fi 23 (parahippocampal) ~ "FI % (parietal) : ﬁ%‘?’ﬁé
(occipitotemporal cortex) > I'] Bﬁ”ﬁ'l}hiﬁﬁ (occipital poles) mﬁ[ﬁ ﬁ”J éﬁfﬁﬁ%}i@i
LY I GO S AR BT 5 04+ R
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SH B L 8 9 9 PR RO - I B
I R e M e R
AT » 9% > 8~ B2 00 |0 y 4 AR ) (] U > £ WOST
2 Tl f%“[‘ﬁg‘?g* F‘&mi EJ%% o [NIF= —ﬁﬂ‘z@ LAY B WCST V™ -

“EFF", S alpha power H "“[E Tf#ES AL Jiﬁ [“F|2PFT WCST V5
Foo =9F o~ 8 B2 00 IRy =il k= WCST Vi?“]%% TR
Z3TIEE T IR, A WCST B [Rleh = e g 5 i e = el
I (R IE ISR WCST » GRS S RO S R H =2 (RO
TRIRE PR o E Q‘E‘F‘Aﬁmﬁﬁé}‘ WCST A VP D
js%El g2 Tl WCSTE*”"TF,%L Rk FIJF#%[/ [ e e o

= WOST S

Barcelotj’[ﬂ RS- 1997 = [PIfF 7>7F|—|C?3'C Iﬂf*ﬁkrﬁ WCST %IF'E‘H:“I-JFFAYEJ%‘&F% b
W - B z@quirﬁ FRTE O R WCST V7 FIRTER - 7 [T
fib w{l lm l?‘:ﬁé - Barcelo = (1997) #4} :]iliFﬁf;J ﬁ*ﬁ}q b il lﬁ*%«dﬁﬁﬁﬁ” []p JJ: EDH]
kR R WOST [ » AR TS oo IR ) S
PP PR B WOST PR o SR gEs - JEEst -~ gt
B kRS G quliﬁjdq?f/ﬁ?ﬁ*'* %&ﬁﬁim WCST f qﬁlfFFTJ“?;ﬁ}ﬁ i Jy 4
SEIER GV B o T (R ORI 2 IR S W WCST AJpEEre it
> 3y RETNE - 3 B R ECT [ [ OSEEIEE E pOERR « I
ﬁruﬁﬁfmw@@mwwﬁ@ﬁ?%wﬁﬁ*ﬁ“ﬁﬁmﬁﬁﬁmﬁ%””’“ﬁﬁﬁww
I R e (WETOE TR 2 AR (7% - PP
¢w’Wﬂﬁmw@&ﬁﬁﬁynywmwwﬁmwuwﬁwﬁ'ﬂ?§W#

mebﬁm* %ﬁ%@ﬁﬁﬁwanﬁ ﬂ;ﬁﬁMq%wwﬁﬁ =5

Barcelo == Rubia (1998) }JF', W WCST iy IE EEJJ‘ %@Eﬁ@?ﬁéﬁﬁ—kﬁﬁ
P3b P72 B FIB Y RS S o A EREIR! o R Bl g4 ¢
R FP R N R A (O A [mﬁﬂ“ﬁllaﬁ“ﬁ@a#ﬁm WCST
LT EI AV o IR - ST T WCST A IS - e e
Tﬁﬁéfﬁﬁbiﬁ [* (Mestrovic, Palmovic, Bojic, Treselj, & Nevajda, 2012) - =} >
Barcelo =% Knight (2007) 4l 9t RIFAEEE F1 #= WCST [Rfpogigsip]s » ke
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ﬁ&?ﬁl’%ﬂ/i’tﬂﬁﬂa E"ﬂ“:fﬁ”ﬁ[[[J"jﬁﬁé’?g*ﬂpl?ﬂﬁ‘ﬁﬂ o NP> i WCST

(R 1 S R AT mWﬁCE@@WEﬁﬁw%TW
PrER i
Barcelo, Perianez, = Knight (2002) fi* J’JIZI“ﬁ F;Ij%k‘]‘ P300 77k WCST
[ B = e SR R A e I*‘jt'[ VIR (P3a) ==R1FT (P3b) - 11 1) a8
T =S il it o AR RO IOOOHZ’ LB B, S00HZ - fEUE HER
RPN B T 5 5 2 g = S 55 2 ]| - BT R &AFI‘ 77 £ shift 3D 22 shift 2D
[*4% - Shift 3D %ﬂ#ﬁﬁl‘é@??ﬁr (ERRVERE T 3 [ = B 41
Y FR R St B R R LS = T o shift 2D o drEgse Ty
URNH oA ARk i E o H[* = E lﬁ'ﬁ‘ﬁ‘f?ﬂﬁ?ﬂ ] o A A SRS A
I - FES BT 2 TR 220« P3b =~ st R o= 4 - ) P3a
R TR F "%F@Jipﬂﬁﬁlf‘ FTJ =Jt » P3a {I\Zl7F P3b ﬁlﬁrgﬁj (el > His I[Jﬁ?iﬁ‘x“ﬁ
EJiffFﬁdeﬁﬂ 735 53 [Fil R (5 e e R e 1 o ST F[ » WCST g‘ﬁjlﬂi’ﬁ
E'Ul’%rwﬁ?iﬁbﬂiﬁl [ o FREV (R Y 2 1 (B8 YR S5 — = pu =
q‘[ai ’ 5} i["ﬁfEQZP.%aE‘” P3b =k =Ry TSRS WCST ElfJ]"%ﬂ@j‘ii °
Adrover—R01g = Barcelo (2010) [ J#EFJ’FT:J }%&rﬁ?@’if ;{lﬂﬁ»‘u

AT BT TR S TR SR 40 1 ¢ (# +49-60
BR) U 40 MR (5 i 61-80 ) » A BRI = WCST TR
FAY [ Eﬁa‘ﬁ‘éﬁ;ﬁliﬁjﬁdﬂ?’rﬂ N o L B E%ﬁ%‘s{ﬁ'ﬁ Fl‘/g[@]"‘:ﬂﬁfﬂ v
M e el g = (IR S B TR s s ™ R ]
FTAF IR 2T AR S EY - (cue-locked) P2 5} (190-250 zﬂ)  H j%{L*IE (R
T J}I;[ﬁf:r @L['E;TIFIJ(H:IJF = ]%ﬂﬂpﬂ;&y g ﬂ—kp Jfﬁifl%‘fgﬁiﬁ 4k Fuq@;:]s
serbpvEETR 18 9L (fronto-central slow negativities) (500-700 Z2#7}) » F i g %" £
B A [ ATOREL - 19 ¥#LEW4¢£@¢$*%W?%W’
AETH R I B R DS @ Eﬁ“ '?‘ﬁ'F" ATl Iﬁ’ﬁa?iﬂﬂﬁfﬂﬂ VE BRI,

[ 1R {22 A F POl o i) fel Ry | Tl S e Ul s -

=~ WCST =i H =R,

R R PRI 5 A RS 1 1 T B
EN :JF’Z[ ?7[? iﬁéﬁ B2 (Volz et al., 1997) - Monchi, Petrides, Petre, Worsley, =
Dagher (2001) VA 44 AR PSR - 45T WCST AL

114



BRI 2E 54 DOI: 10.6497/BSEPT2015.1502.06

5T15 4 57219 107-126 FI (2015) [ T e

PP VAR > AT 1 T TR - I R TS T T
B8+ 12T O PR P ORETES - £ - BRI
%@ﬁt‘ﬁur@%o AR T I WOST 2= B - [ Eﬁ*&'”’i “E
PRI « AR 7 WOST ARSI € 2R T IRV By
g - TP B P BEAR R+ S oA 9
(mid-dorsolateral PEC) ~ [ 1459 [E'Jﬁrj%ﬁﬁ (mid-ventrolateral PFC) » I'] & I&IEJF'J
%’ﬁﬁi (posterior PFC) HH E[U’FETJD?F([ [ [ IR aE f‘%’éﬁ’%ﬁf—ﬁwﬁ:wmﬁi—fﬁ[ﬁ
?F[FJ«\E*ET RS A P (putamen) EE A 1] [fij4Es v S8 (blood
oxygenation level-dependent, BOLD) - [fi]Ji "pH* = &’E’#‘ﬁ HET (restroplenial cortex)
Em BOLD « b4 T [ B2 I BEAERE ™ » 7 BFRET A 1ok
LS AL » 1t R U BOLD - S -
i Jf SFEEIFSIERE S DA I TTE T BOLD - 4
22 TR g IO - BT T 9 BT s B SR
gﬁﬁ* - "P:q‘“l/[%“‘.@}‘}}i?j%ijiﬁE’—jﬂt’ﬁJE €1 I BERREAT E [ 8% O ST
T LTI SRR T (- B A R 4% b
F, JH RIS R o
Lie, Specht, Marshall, == Fink (2006) %Eljiﬁi‘[‘gﬁﬁ?j;ﬂ =HYARH] WCST
FL BT T Rl R 55 55 - WCST (AHFEL B 5T RY 3 78S (A>B >
C)» JRm== F{Jgﬁﬁﬂﬁf@ (high-level baseline, HLB) l?ji?i: ﬁ"%ﬁﬁ:ﬁ o feig | TPpe
TR H BB '[H?QE[U 7 BV YE T 51T o PRAGHIVET - A2 HLB Af
+ﬂ3ﬁ_‘\ » WCST FL LY URERHAEAE *A' P RIS USRI - P9 B R
PV (RO =2 T RO IR FTJ 0 RTTR (R ==t R
FEBE F,rg ﬁ“ SRR 'Jﬂli” KT (rostral anterior cmgulate cortex) E’H%?Eﬁ
ﬁggﬁ%ﬁgﬁﬁﬁ SEIESI Ry “[ﬁ(u I\ §REAE 2 lﬁ::Cl [ﬁ%ﬂ@:ﬂp}iﬁfu;&
o Iﬁ ﬂlt” KT (caudal ACC) 151? [’F""]f iH] rjgﬁﬂé A JiF’l (=L H
%j%i%%’t’llﬁ’ﬁjﬂﬁm?ﬂﬂ @ I 2 RRER O SR e ILPEC'[*?'"E Ffé 1
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Abstract

Emerging studies have examining the effects of exercise on cognitive function.
Empirical studies and meta-analytic reviews have indicated that both chronic and
acute exercise benefit cognitive function, with that executive function has greater
facilitation. Nevertheless, the measurements of executive function have been limited
and researchers have called for caution to employ more neuropsychological
measurement in exercise and cognition field. The purpose of the present study is to
examine the exercise effect on executive function from Wisconsin Card Sorting Test
(WCST) perspective by reviewing the introduction of WCST, the findings regarding
to WCST and executive function in neuropsychological field, and the exercise effect
on WCST performance. The results revealed that the prefrontal cortex play a crucial
role during administrating WCST, especially the dorsolateral prefrontal cortex.
Although WCST studies associated with exercise and executive function is only
recently examined, majority of these studies revealed the positive exercise effect on
WCST. The findings suggested that future research could explore dose-response
relationship of exercise on executive function using WCST and neuroimaging
technique. In addition, future research could also examine the effects of exercise on
executive function in population with disease related to cognitive decline in order to

identify the role of exercise treatment on psychological health.
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