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Effects of Daily Exercise on Inhibitory Control and
Working Memory in Youth Adults
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Abstract

The purpose of this study was to evaluate effects of daily exercise levels on executive function (inhibitory
control and working memory) among under-graduate and graduate University students. The total number of 10
individuals participated in this study (7 men and 3 women, age range : 20-32). The level of physical activity was
evaluated by International Physical Activity Questionnaire Short Version (IPAQ-SV). The total hours per week
for daily exercise were assessed by questionnaire. Inhibitory control was evaluated by the Stroop Color-Word
test. Working memory was evaluated by the 2-back task. The reaction time and accuracy of these tasks were
employed to represent inhibitory control and working memory. As the results, total hours for daily exercise were
associated positively with the shorter reaction time and higher accuracy of Stroop Color-Word test, respectively. No
correlation was found between the reaction time and accuracy of 2-back task and total hours for daily exercise or
physical activity. In conclusion, the present study demonstrates that the increased level of daily exercises facilitates
inhibitory control in University students, and working memory appears not to be affected by the level of daily
exercise.

Key words : International Physical Activity Questionnaire Short Version, Executive Function, Stroop Color-Word
Test, 2-back Task
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FHETH 5 & S Twvwb (Banich, 2009 : Miyake et al,
2000 : Diamond, 2013). TN TORATHIZEICB W T,
AL S TR E O R (Comalli et al, 1962 5 i -
AR, 1985) HENATYTOHNTE A, BITHREIZAE
WOWRIL T (o) - ke, O O, &
%, QOL, JUIFE~DHEG) TORERELRFEHITRINT
By, HFEMEESES Z L 0REREEIERH I T
% (Diamond, 2013).

BB IEENIC X o T B L, & D DU ETHEREN
DOREFRECZEPFPESL I E o> Twb (Colcombe
and Kramer, 2003 : Guiney and Machado, 2013 ; £ J&
17>, 2015). Colcombe and Kramer (2003) & & s
BB 2 H BN BB IR & B, FRIALI
JEE OARRGRAIBERE & FLiR L THRATRRBEN DR ERY R0
MW EEHE LTS, AEIEA (2015) 13EE)EIE
ZIEH LT B sk 13 IRE ) E 1H R & i L T
FRBEATE \V — 5 CREAVLHELEE I IZ DR bk o

T2l ERHEL TV 5.
TEFHASBEATREREIC S 2 B30 R T % M T

HIANZEODLDONEL L, FELRFEMENG L L
TWFER R D e nwZ L AEE E S Tw b (Guiney
and Machado, 2013 : Strothet al, 2009). Guiney and
Machado (2013) 2 X4, HFHEMICB T 5 HE) %
TR OREICHFGTAHIEDREN TS, W,
Verburgh et al. (2013) D17 - 72 4 & N Tl EHERY
B ORI RO SN h o 7z (effect size=0.14,
p=019). HHELNIBIT 2 HRIEE) & BT AR O BIE
WC—EH LIRS LN T ARWERKE LT, #1ITHhE
DFMERIZE > THRIEB D 52T 5 BN RS 2
ERBITHND., HEPEE L FTREEICB I AHEEOT
EFOMEZ G L, SERITT 2 EE ORI Z ]
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WHETAZ 2 HE L7
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WG T K 7 % & KR4 3 40 & 5H0%
(BYE7 %, L3 4,20-327%) & L7z, Wik 7 —
FUUAE) B THEPENZ EAVRINTWS
728 (Houx et al, 1993 ; Schmidt et al, 2009), Aff5E
FHRAEE & L7z, R ER PR BESE
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EEEO BEME L CHERGE % 184721 23Ex
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GHIC2 HUE, 1m3045LE) 28IFCTw5b. Kif
Ze T, HEEME ORI & L Tlnternational Physical
Activity Questionnaire Short Version (IPAQ-SV) #
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B (Ex) #8&H L7z (B3 2, 2002 ; Craig et al,
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ARWFFETIX, FTRREEO PR ER L STV
HIFEREL T —F Y VAR =2 FNENA V=T
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ERT 5., EOTERERIZE X 2105 Th - 7-.
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2-back P % JH\ 72 (Owen et al, 2005). 2-back if&E I,
SHFER S MR & el & 2 3 H £ Tl > Tl
BT HMETH Y, FREMOREORIES X O F o
MER S NS, 2 FHHENIFR S 7l & B0 Rl H
MRS DTHELEEEDOCl Ry v, HLDDTHR
WA READOCHIERY YT B Ry VIILEITD XD
R Lz W7V 7 7 Xy MRS (H#
4 X 15em X 15cm, #MAKE 1 1.72°), §XTORMHE
Fie RE #1500ms, I 3 T FR2500ms THER L 7z, 144
WO SN DB 7Ty 7 29 L7212, 3641
PO EINL Ty 2 & 270y 7ERL, Ty s
MOKRB 1 HME Lz &7 8y 71283 5IEGH
&L 2 HEFRIXL/6E Lz, FHRISHRB X OIES
ReJ—F 728 —0EL LW REO

FERMIIB L2105 TH 7.

b R U

2 36 H 1 o B D AR Spearman o N AH B AR %L
EHOWTHHE L. AP V—FHF—T—FFZAMIB
U % AR & A — BGRE O BRE R O I IS 0 &

EITHBE

BATRERE AR BT R A R 2 1R L2 A b
W—=THF—="7—FF A MBI BA—FEREILH IR
LR L, AEREITRED S Nh o 7205 RO
MASEIEL (t (9) =133, d=057, p=011), JEATHF%E
EFBRICA—EEREICBW T TE MR S L7z (Stroop,
1935). IEZFIIOWTIREMHMICEITRD SNk ho
72 (t (9) =040, d=0.17, p=0.35).

EHTE & XITHEEDRR

TEERE & FITEREOMRE RS LR L. &
RIEEIE & A V=755 —7— FF A MBS IES
FOMICHEREZAOHBBEKRIRD b (r=-074
p=001). HKIEHE L Z Mo H O MIZH & %M
BIRIZEED b dr o7z (F3). EBRERH (R /8)
EANMNV=TH T =T = FF A A= 5B FEH
(r=-068, p=003), Tz (EEH) (r=-075 p
=001) OMICHEZMEBRSED bz, Zofo
A B BRI ED SN h o7 (M1).

%z %

AHFFeDFER, FERLICB W GEROEE AL W
ZI PR EASE VW KIEE T H B — 7T, PR 5
T —% U7 AE) = REI 2T B HES BN W

LM e vz, AEKHETS %EmE Lz zhEE CEDNHSE RS 1THERNZ Y ORERFE A E
1ZCohen®d % H\WTRL7Z.
FR1 KRB OGEEE, BRGEE RS X OB
Fih ER k& BMI  BNEEIE EEHRERE
= ) (%) (cm) (kg)  (ke/m®)  (Ex)  (#5R38)
A 21 156 53 22 165  0.00
EEBIE B 21 173 55 18 234  7.00
e . c 21 170 60 21 39.1 0.00
EXRNRHEDOTHT 4 =, BEETR (Ex), @B D 21 167 61 22 298  12.00
M) 2R 1SR L7z RIFZEOx51310% E 20 163 65 24 238  4.00
S e U 5 S~ R . F 25 173 65 22 225 400
7% @ﬁéODEMZE(ﬁ?JJEO)H@@%(%tLTJo n, JE G oo 172 o8 o3 834 400
BB E DRI WHERITH - 72, H 23 172 68 23 31.1 6.00
| 32 154 51 22 23.1 3.00
J 23 155 55 23 7.11 0.13
K2 BHLFEDOAIMN—THTFT—T—FF AL, 2-back i H1T 5 RISHR & L4
ZR—THT—T— FF Rk 2-back 25

RIGEERE (ms) EER (%)
GEIRE | AEEH B PR R—Balt FrE RIGIE (ms)  E&EZ (%)

A 605.21 643.03 37.82 98.44 96.88 1.56 765.57 88.24
B 557.44 604.12 46.68 98.44 98.44 0.00 659.54 91.18
C 464.72 782.99 318.27 95.31 85.94 9.38 1043.34 91.18
D 522.16 489.27 —32.88 92.19 96.88 —4.69 968.52 97.06
E 416.51 558.83 142.32 92.19 90.63 1.56 522.34 100.00
F 632.06 598.66 —33.40 96.88 100.00 —3.13 815.90 83.82
G 644.52 602.31 —42.21 95.31 98.44 —3.13 647.60 95.59
H 510.12 486.00 —24.13 89.06 98.44 —9.38 464.07 97.06

| 519.01 495.07 —23.94 98.44 96.88 1.56 639.36 97.06

J 626.03 712.68 86.66 98.44 98.44 0.00 740.58 92.65
F51E 549.78 597.30 47.52 95.47 96.09 —0.63 726.68 93.38
SEM 24.26 30.90 35.78 1.05 1.38 1.57 57.50 1.55
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x3  EEYEE & BT AR IE R O AT B AR K

BINEEE B AR
(Ex) (RsFFE1 7 38)

ZARNV—=FTHhS5—T—FKFZ bk
(1) #HIEERISERE (ms) —0.30 —0.01
(2) A—EREMRISHEER (ms) —0.37 —0.68"
(3) T452 (REEERE) (ms) —0.25 —0.46
(4) BHEHFEER (%) —0.74* —0.46
(5) A—EREHEER (%) —0.30 0.36
(6) THE (EER) (%) —0.30 —0.75*
2-back s2RE
(7) RISER (ms) 0.04 —0.25
(8) EEXR (%) 0.46 0.38
* 1 p<0.05

WEIFEA M =T HTFT—T—=FTF XA MFHRIZBWT
B2 EN AR L7, L LD s, #lildth s
RERI R IR 3R, 2-back ARRE MG & BB EE O BIRIZFRD
b ahol, ZORBIIBEENLESRILZVEITE
PIHIBERE DS A%, RRAVLBLREER T —F ¥ A E Y —
WD L) ZHRPRED LNV LEZRL TV,
PIHIBERE % & Co R FT R R I X RR AL PSR X 0 & B E 2
EHICEERZZTRT VI EIREINTH Y (Colcombe
and Kramer, 2003 ; fiJEIZ 2, 2015), AWFFEICEBWT
b ARAVLHEREE XD b HIHIERRR IS BV TEB OR) R TK
EWVZ EAURENT.

PR IC B W CEBI O R EDO SN/ —F T,
T—=F Y7 AEY) =T LB ORRILED SNk
ofz. TORRIE, MR E BT DR R &
—HT 5. AMV—=THhT—T7—=FF A MEFTHTIIBW
THIHIRM ASRIE L (Leung et al, 2000), 7—F% > 7
A EY — LB A BT E IR CTH S 2 &
PHE SN TS (Petrides et al, 2000). JEBHIZ XY
W, BIEE, RimCRENC B 2 BB OWEMHo Sh
TWw5 A (Pereira et al, 2007 ; Colcombe et al, 2006 ;
Colcombe et al, 2004), FFAMHIRTEE T IZ B\ Tl EE)
HE ) BROBIAVRER TR wv. KIfZeIC Ly, H
B 7 BB ASRATRRBE IS S 2 BRI RS T ERICL - T
R b Z LAVHIBIL, &) &R ITRGE O BILRIE & MG
5 BB B O M 2 a3 2 EEPEAVR S e,

AWFRII BT, BEIFRIRWE T IR S
WKHETH B T EAVRE NS, FARIGE) = & I RERE
OENHELRBERITRD SNHhh oz, Fiz, HIREH
i &M SR IR RO MICH OB BER2SED H .
B 2SRV E IR RS W —T T, S ANE B
B3 VL FRAL I O IEREPE DM R & 722 o 72 R
AHTH DA, TOBHELT2HOZIENEZLN
b, H1mELT, HRIGH) & B oA TR 2
NIZEBOEOENHETFOND, LIAY YA ML —
SV TRAR Y BRI A AR EE) & R L CE
BRI ZDMENECZEFW LN E o TD
(Kelly et al, 2014 : Diamond, 2015). AWFIEDO R RH A3
fToTwW/dgh, LYAY VAN L=V, ¥ UA,

F&8Zwy—=35 v, W NL—FK-=VTHH, IThb
DOFERIZ L ) IRIBEErIM L L2 EZoNb. —K
T, IPAQ-SVIZ X 1) Filli & 1 % L A3 Bl 13 Bl 70 4
FHE)TH HEFRBEC L 50T, HinBED L Vo
7RI A E TV 2 2 0 PN BRRE 125 2 B Ah A
ROLNEDo7- L FHEINS. B2 51E, BKE =
EHREE & ZREICANTAETH 5 A%, EBIRFH O A 1308
JEEEBIZANT W R 728 ThH D, EEHINHIERE
252 B0 RIEBREE L ) QRFRICARAFE T B 2 EAVRE R
TWwa, AKEIEH (2015) (ZACHREEES) (Rov v 7
3METs) & HEisfEdEs) (=7 1 TMETs) A%
HIBEREICH- 2 AP HETH Y, FNENOENGER R
FHRT I THIRPETAZEEREL TS, EH
HHIHIBERE I G- 2 2 B RITTREEARAT L 72D, GREE
W2 X D EAEE) T 5 S REE) R & IR RE 1 BE AR
SN ol b2 0N5. GKGEIED S WE TR
WLEL O IEFEME DRSS & 7 o 72BN D AR IR % %
BICANT 7202 L RIS,

AWFZEDRA L LT, WREL0HON 7 AH5EE)#E 1H
ZEELTBY, IWRNESFEERENS WERT
ol B IFons. BAGEHEICL S [FH244E
[ ROfEERE - SRR ROME] 12X 3L, EFHFEE
BE B YET361%, LMET282% TH S 2 L AVHE X
T, HHHE L ZITHREBOBMREZHLNIT S L
T, LB REMEGFRISGREZIT) 2 L5 HD
HETH L. AWIEORRE, MEEE RS 2SN S
WIERNZ D B 53, EHRHRVH T SR RE A
FWKHETH L Z R shs:. EEEEORKICHE
59, S HITHEBIREH 2R3 2 & THIHIBERE O I
FHHT LI EHIRBEINT.

i

AWFFEIETFAE & % 0 QBB B E AT IC S 2
LRI OVTHEO Mgk fkeE, 7 —F 27
AEY =) (CHEAZ Y TR LR, HEISED)
ZIEHE L TS H I PIHIBEREA R W KHETH B 2 L]
kol M, T—F T XEY - LEFHEEO
OB LD Sy, B & B THRE O BIER % B
§ 5 L CTHEBO TMERZ S RICHE 5 2 & 0EEN
HIRENTZ.
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