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formation), 2) #FWiZ% (planning), 3) FFi3E
1T (carrying out goal-directed plans), 4) RHERY
%17 (effective performance) D4EZREIZ X ) D
VoTwaY WMETsE, 1) HERE Bl S
X% Ff o TRBAICHEEZ LT, [TEEIRET—
VR FE L, 2) RT3 B R & FHE H 5 - 50 -
BIRL, 3) BTEigEsT: Ktk z s L 255 HEE
RN E e Z LG, MFLERS, BEx
Fe TR - FEERWIBIEL, 4) WENBZELT:
HIZAEICAHEICE S PO BOENEREZHEE L
T, K ARG LG 2 RINT 2, TH 2 (W7
X o THEATHRRIE H B EE R TEICEH WV TV 2 H56E
TH5.

FATRERE DS REANE 2 &M S 2D FHIC KD
EFCE» L b, BIMEERTOKTR, H
U ATEI DSBS 2 B 2 12X ), #AEERH
FWHERICEEAE L 5. 5k 57E), AMBE/RLE
OZAMER, BYHENA NV AICBEEINLZLIZE-T
BE), AW DMET 35 2 L TEBDEOKT R
TEEI ADOWIMA B ST 5H. T8I0 X 5 Fg
R OFHI T LA D B HERITEN L RN
WHbIz0 KMl EANDLZ L ZLERTRKTHD.
B, FATRREOMWEIZA MV —THEIH LR
RAVEDOHRED 72O SN ZE2bH), A b
W— T REORAEDMET 3 % & ibkre i DT
DRH B LW IR TR LY.

BE DR % EDOHE B TlE—BIYIZ45~604)
DI R TH~ 1050 BE O /MR R 3055 R 0 )
KEA DS B ZEREORANT,  S7E) I TIIOIRE [ ~IRE i
D55 B IRF I8 T EAKAS 53 DK FEIRE ] 23 57 8 26 e 1: 45 34
FTEDLNTWAS. KFETIZNGDHEFETION &
455 DIRERIE AT STV 5.

RENTAEH - AR RES 2 EI S5 L x
HIE LTwa, KEOFELELT, KALSFHET
%, fixilo s, BOERLZIT), @wHF2TH, #
WA — DB R EMATH L. FITHEIZBNT
HAEWE, TARVEEZXRD % EDHBRATZIC
I o THYEEO M L2055 L EEsE L7z, Kiko
)Ty 7 AR X BIEERFE QN LR b NIz L
DHEH D 2. T Ny His L ORG OEIUC X
DEMTEEON L, VT v 2 AR L B IEHRLE
R FBAI RS L L7z & o b B 5.
FARBREE, HREEOAMRIED) & IR, EEM
12479 2 & TRIMTE ORI, AEENOHBIC X
DRI RE DR T o, Lz oHED D
AW L L, BEMRHEHMOEEETITA S
REFE 2 R L 7205213 7 £, F/- 88 L EH)
DAL 2 e U 7298 b A 7w,

AW, ARFRFERE 7 RHIITE 3 2 52 A
LT S AHEA L EICREL TV 2w s
7 N B 94 & XF %12 Stroop Color Word Test
*®* Visual Analog Scale, Temporary Mood Scale,
TAS9 VIEW % v C4ffifioREZ B E LS4
PRBATIC & o TRRANERE, &5, BETRIC AN
X0 EHLNPIITLIELAHBE LT

2. Hi&

2.1 &
RREEERARE ERHCTR T 2 AR 2 U &
HHEBICBBEL TR WEE 2B CF
Y208 £ 0.65%, THOHAK64.8 £83H1) 4R
ELCER L. HIFEHIR2FRET E TICEFHR
7z A v, BEEEEOHROBIL HIREEDO R
B2 IR L7z,

2.2 REEE

2.2.1 B eEDAEITE .. Stroop Color Word

Test

FANBERE DM E 12 1% Stroop Color Word Test (BL
T, AMV—=FFZAbM) BHVZ AMV—=TFT A
MIvaryzHWCERL, ZhENOLEGH1EE
TBEREIC RIT T REZ I L7z A MV — T,
Z FIV—THEHHASVFRA (PH-1190) #fH LT
WE L7z APV—TFHEHHSVF A (PH-1190)
2GRk, 7, %, %) OIEICR Y v 2308 L Tiro 72,
AN T 7 A EL, HAMEEOL0, HMER
BQIOM, A Mv— 78 (MRS 108, A
PV—TEREIOR 24T\, [IBICEE L7, AR
BRIl L7z, HMEREO@IX W EZR Sz
et —BLTBY, HMBEOIEE, il
HEQIEIXFEEEZ, AMV—7E, BRIV —
THEFFRENLFEAN—-FKLTBEST,
My—FiEII Mm%, WA MV— FIEIIC R RS
A%, FMREIBTA V=77 X bAOER%E
i F 72, FHENICA PIV—T77 A b OHE Z 10
BEAT> 7. SOICEMRRENICIER PV —TF
A b OMHE TR L7 (BREIZEER L 2 \v). B
BL)—EAIMV—TF AN EATV, BN
EE L FIBOEORE [TE L2, 2EM
LigReHTLESn, | & L7

A MV—TRIREE, BEICBIT 2 BEN RS
WLERAS, XY 70t R O LB 2 4 2 LR % 36
LY, @2 bV—7RHIE, WA D EIR
W THT B8 TH L. ZOWMRIIEFEDOZ b
W—TRELD e, BB ORIMIBENT
H5Y. HB, A MV— TR, A NV — T HEE
HEFRRE) o A IRE ] s & HAERE O O [ 2 R % 5
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W7 TR®D, HA MV —TRRITHEA bV —T

FE O MR 22 & BAEREQ O A 2 572

R TR 5.

2.2.2 EHEMIESE DB E.. Visual Analog
Scale

Visual Analog Scale % W T45MRi# o EBM
HPEHEEBE L. 10cm OEMBRICERE [
N TRV, Higk [LTHENLTWDS ]
ERL [HRLE T D BRI REYRE, HH
DA NG R L7z Mg 2 2%, EHEISH TR
LTL 7S] EEBIRAITEHELIR— VR T
OMMELI X Icfme Lz, Adz0s LTt
OGN el e Lz, $7oBED
WS BDOFIE % IR 5 7200, [ SR | & A
O2FH & 7z,

2.2.3 —EHSHDEITE.. Temporary Mood
Scale

Temporary Mood Scale % J{J \» T —HK &5 D
W 5E % AT - 72, ™ 2% H A KK Profile of mood
States® DIHH 2B Z IC L TR L 2 EHKTH
%. Profile of mood States & [Fl k(2855 [ #088 |[%&
D] TREL] Y7 ] [TER] OO TFMRENS 7
D& TRNEIZSEH$T2CTH 5. Profile of mood
States {Z B E LA DX WTH D DITHL,
Temporary Mood Scale (25D R GIZDOWTH
IR E Lo T D, HEERIE [FEHICHTITE
H1THTIEFEL] [RRHTIEES] [RRHTIE
550072 HTRESRVIDOET, [
HIZHTITFEAL] IT5 THTIEEL] 124, [RRD
TikEA] 123, [RRHTWEFELRV] 22, [F5
e HTRESRVNIE G 2, HEHLHE %175 7.
2.2.4 BEMEOATE --TAS 9 VIEW

B O E I HEMRE N T » 2588 [ TAS
9 VIEW] #fH L7z, £HEMEOFHOLELE IR
WEWZ, MBMEIRMPCE L, MG B
AT (S ELE) 2, F-ROOESO MR
Y=o 25RMAzMEBL, FOZE 5352
L2k ) BAESHT (OEZE) HRV: Heart Rate
Variability) A TX A2EETH 5.

TAS OVIEW S E BB 5 % 53 5 & L
TR 7 — ) 2 &# % FH L0.04~0.15Hz OKJE
¥4 [Low Frequency] (RRIEMHFRIGEIDIRIE),
0.15~04Hz @ & J& % W% 4> % [High Frequency |

(B R MR B O F8#E), Low Frequency/High
Frequency CRIEMRE L BIREMBEDONT VX)) &
L7

F & FTIE AW AZE LIRISHRIR Light Emitting

Diode & 7 # b ¥4 % — N % H\w 7z B EEIRER

=2 L E A&, 253080 [, BEAL T .U (BRHTT)

DEF) o X) OWMEERIT- 7.

2.2.5 %%

S OFE AL % B, @R 8B (40%Heart
Rate Reserve B B O Hlz B L)L T X — & —ER
), @himEEE (70%Heart Rate Reserve 3EH)
WEOHERE T T X — ¥ —BRE) @O#EGTER (X
*—bF7x ) O (HEEREOMHAZEE) O
450 % 5 7 22205 M FEME L 7z
OWEAL L FR G- AT E540cm O D 72D b 5K

FEBHALZ (MTdE7, #HPIIRATLES

o JEHoRL, FIIR-PARIZIBEBREO B E L7,
O BB S - BB IR L O BB L DA & TR

& L7204 (Herat Rate Reserve) % ¥R

L, F 558 ¥ 1340%Herat Rate Reserve & L,

HELLIAE1186 48 L7z, &k, ZEFHRD

B, B EEE TR 2 /T L REEHO

Rl L, BEASI1k & 65 DL % P

YL 0 i8e Uiz, ERBERNSY FVEidsk

BEOHMEICHDOETHEL, RFVHUETHRIC

FELZEZICBEHIRE WAL VI

EL7. HEEINLVIAXA—%—I%, AEROBIKE

XL I (&3 FIAR—Y 7537 & 74

TH) EEH L7
@R BB S KRB B 4o & FIBRIC T Py

et L, EE)REIX70%Herat Rate Reserve

&L, BELLHAE1589=22i & L7-.

@B (A~v—1b7+>) S (DT, #
HWgett) -+-Social Networking Service (SNS) @
BB E OBLE, v — v V7 — L &SR
ERHEMIATo T LEIEE Lz [HEED
WCHWEMZHEHLRBLTCZS . ] E#
~L7z.

2.3 BAEFIE
FAEFEZ KUIR L7,

OHEN ZH5 55

@A MNV=TF AL #H

@AMVY—7F A} - Visual Analog Scale:Temporary
Mood Scale - TAS 9 VIEW

@OFM 7 ¥ 250 AHH 205

®AMV—75 A} « Visual Analog Scale: Temporary

Mood Scale - TAS 9 VIEW
2.4 REtERMT

TRTOTF— 73 Pl £ FFERAETRLZ.
7°—# 13 IBM SPSS Statistics 23% Fl\ T/ % L
72, 4D A PV —7FF A I, Visual Analog Scale
W2 & D FRl L 72 EBINIEI7 &, Temporary Mood
Scale |2 & Y &Ml L 7 — K950, TAS 9 VIEW (2
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SRS R \ 205+
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* & :(D~@ D Ff % HAFRKICHERT

* R ITEEREHIE (Stroop Color Word Tset)

OB 2T A EENEEYREIE (Visual Analog Scale)
@E5EEES) — B S5 R EEHIE (Temporary Mood Scale)
@hiEEES) :BEMEHIE (TAS9 VIEW)
\ @HHRE(R~— 7 1 ) Off -
X1 EEFIE
A 0.500 - B (AT X RHOEERLERRDY
) o T
0.400 1 - (R
| I o
% 0.300 i
B 0200
B 0100 | ~}=§
0.000 |
0.100 L
B 0400 -O-JE{L
- {EampE
& 0300 | ot
B I -
fEﬂ0.200
o100 t ——_%
0.000 - ;
SR Stk

K2 BEHEDIMV—THR - FX ML—-THROBER
A A MNV—TFT A RNIBITDHA ML—720 %
B: A M—TFTFT A MIBITDHA ML —Th 5
FH%ME (Bonferroni ) T : p<o.1

T VFMON L 7z AR DN S v ZONEEDED I
BIZIE, 2ERNOBY R L DD D580 2 3t L
72, 2ENOBOBRLOD D 5HMAIICE ) HES
FRED L IEREAEADED 57854, Post-
hoc 2 &k 2 HEME X FM L 7. HEHMEICS
V%A BAKHEZS% & L7z

3. BER
AMN—TF A b OHMBEDOIZ BT % %5
WA BARKEMEM DR S (p=0.002). FHEMk
EDORER, FEA RGO BAEREOIC B W CHRE
BN 7 AR OB IEASFRD B 17z (p=0.007).
A MNV—T T R b OHMBEDII BT B %S HIC
BLEREERERO NG o7z, A MV—=TF
ATFDA M= THEIZBT B EELMMICEERR
HEH RO NG holz. AMV—FF A Dl
A MV —THEI BT B ENCHEBE R/

BRDLNLEho7. A MV—=TF 2 b OHHE
ORREIE RN BT 2 K 5B H B RS HAEH 2532
D ohiz (p=0.047). FEME DR, KL
Zeth o HATEEORFE B B W CGRERICA R 2
MPADOWAHED Sz (p=0.035). AP NV—F
7 A N OHAEQMEBIE R BT 2 K5 MICH
BERREMERERD N Loz, A MV—=TT A
MDA NV — THGEGRI AR BT B S S BICH
BELRREMERERD N Loz, A MV—=TT A
FOWA MV — TEREIE RIS BT B KR MICHE
LREERERD NG o7z, A MV—=TT A b
DA NN —THRIBT B KM H E R HAE
MHRD BTz (p=0019). FHEME DR, JHEA
BHFEMHEDA PNV —THRICBWTEHRICAERE R
] 2516 [ o0 S DB 255880 H 7z (p=0.054) (X
20). AMNV—=TTAMDHEA MV—TRHFIZBIT
E5MMICABRERAEERIERD N h o7z
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B : Visual Analog Scale 2331} 2 FBIAKEHIE 5
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g 7.000 |
6.000 |

5.000

(Sw)IH

4.000 +

3.000

2.000 -
C2.500

2.000

1.500

0.500 -
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ESLEl] Stk
4 BERMEOBREREE

A : TAS 9 VIEW (Z¥1F 5 Low Frequency : LF

B : TAS 9 VIEW |ZX51J 5 High Frequency : HF

C: TAS 9 VIEWZ31} 5 Low Frequency/High Frequency : LF/HF
FEME (Bonferroni #£) T :p<0.1, *:p<0.05
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(2B).

Visual Analog Scale ® BKJEH 12 BT 5 &5t
MICH B R AR D 5z (p<0.001). FHf
WOEDORER, KRB EE) S - iR BEE) S0 &
RIEGTFITB W THRMBICHE & FBIIEST OB
AR 5Nz (p=0.015 p=0.002) (X3A). Visual
Analog Scale DREMIE I B 5 F 5B MICHE
BREMEHED SN o7 (K3B).

Temporary Mood Scale (ZBWTIETXTDO T
RETRKAERIIRD NG h o,

TAS 9 VIEW ® Low Frequency {2 31} % £ 4
PEEICH B R EER»RD Sz (p=0011). H
B ORER, HIREEE) 5F D Low Frequency
2BV THEMRICHE B KBRS E 0K T 2580
b7z (p=0013). F 7z, KMEETSM D Low
Frequency {238\ CTHEMFHICH B 42 & BRI B)
DET O AFED 5 N7z (p=0.093) (K4A).
TAS 9 VIEW @ High Frequency 12351} 5 % 41t
MICAH B R EEANRD 57z (p=0002). FH#k
Mg DFESRE, s B E) 4 ® High Frequency (2
BUWTEMRICHE B 2RI R E O T 25589
57z (p=0.015) (XI4B). TAS 9 VIEW ® Low
Frequency / High Frequency {281} 5% K512

BLRRHEMERERD SN o7z (H40).

4., ER

AL, A M )Vv—75 X I, Visual Analog Scale,
Temporary Mood Scale, TAS 9 VIEW % H v T
AT D S B AT\ X o TEINMRRE, K. B
RICENPRELOPZHLPICT A EZHWEL
7o, RBREEEE)IRAMEREIIC T T A O EE 52,
MAK BB E D725 LR H 5 —J5 T,
FEAL 2 I MR OB A S, RIRABRE
BTHbIEHIRBRENI. B2 S o
REFRE LR LT, KEEEE R D RIRNT
HDZENMERI NI

CIHHEFEMINIELELTWL.

4.1 ERIREEY

207 LIS K o TR G 2 A HAMEDOICE
WTHERFE ORBERA SN, 72, A MV—T
BRITBWT, Feth itk D B R O At 53320
S5t 7z, Lim & Kwok oWfgeTi3l, 5, 105 D3
FEIH O BT ARER % Tl L 728638, 1000k E i1, 5
SORE L ) BEFIEB I OYED A LNz L
LTw3. 7, HARERETIONEREHIZTAIL
THERE M EL2E0WEDH Y. LiL,
VR GSB DRI RE R IR T S ¥ B 21 T4 K, R
VA7 REDLERICE L ESR TV, Dk

DT L, A TORBUIFRAFRRE I EE L 5
RBTEIRBENTWED, FOREERKILT
72900213, RELRE R BRI O Rl 2 AT S 2T
5.

¥ - RN O B ATEY SRR AIBRRENE B £ 5. 2
5 ZEDTRIBENT VDA, R OB ATEI AR
HIEERENG 2 B HBIZOWT O TIE, KR
VLTwhw, LaLads, 305 EomAITE)
PRI RE BB A 52, BEO S RIGE 20D
AND Z L CRAREDKT 2155 L oWMED H
25

F - FEBINETE, Ko, BEMRIIBW TR
TERZEED DN h o7z RUFZETIE, [T &7,
HERICIKRATL 22w, | EHoR L, BIER - PRI
WERE OHME & L722S, TAOHEEZHIRLY D
TR TG 7288 L 2 ), 2B OHBFIZB W
T, IROBMB X O TIROBELEE L v o 72 3 KH)
VEDRHEEDS 2> o 72, Awad et al® DR & 837
D FEAT YT X 2 FRANBERE & R & R L 7-0F 8 ©
W, EILRBMIATERE L K L TR R L, R
AR DS o 72 E S L5, F/2, R
VT4 TRESEIAT T4 TR e IELTLD
B, KB By 7u—F LBE L Tw
BT ERRBELTEDY,

L LA, AR TIERRoREE —F L%
WK & U CHEEMATEINCA FL AR KL TW5S
25, AEREIZRO SN WA, Visual Analog
Scale & & % BRI - FEAIYIE 57 CILXIRER ISR
DOBIMAHER T & 72, BURIZKRBEREHIIC A <~ — b
TAvORRE, L LAWK ERS Z &AF
AT o THER &2 50 & & I & 8% U 72 W] Rkt
WEZLND.

UEnZ s, MR TOREILEMEREIIFE
BELZDLZEDRBEINTWE T, EEgBrh
RBEDWMELHD. FOMEEZHRALTH2DIC
X, REREFRERBEO M 2 MEPLETH 5.
4.2 RBE - PREBHRFENEG

W RE 7 BN IX RN 2 WE T AW HREEASD B
EOWEMDHHEY, BHBERELUET HAERE L
T, ABFEHZ 2 WIMICHEi+ 5 2 12X )i
VEDOBEIN, 5V T HE B o ML R ASBA N L i S i
P oEB % w0, BAREREZ N LS 5%. Smiley
et al® &, B#23m, 1\30%0H, 104 FEigEo T
TEBZIT, 1022 B OEEHZE O ABSHTTIE,
ERFZEBEDOARIIB T, THEMToRISEE
CIEREMEARIEICSE SN2 WL TWD. T/,
328 8h o R I S T D LR & el L TR
BereAs L L7 & oMb 5%, (RIRIE A5
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By & A IR EE) 2 LR L 72356, R A R
FIEB) AT OWEVEAL A H < FATHERBIC RV
BEGZ DML SHLEINTVESY, ZoZ
EM DA, EREEED) ORI TR & o TREB
BErNEdTsI N TES.

LA L7355, KRR BATRICT 5.
ZTOERE L THEBHFAERELOA V=TT A
M2 X 2RO E T THIFRE L4 EE)
WT R, AR\ EE LY 5 2 A L L CIdA#E
Y)Tdh o2 WEEETH H. Basso & Suzuki® 13HF%%
HER RS DM BRI L o TR LD, 4L D
HFFE Tl BB S -7 T %1550~ 305 LI il € %
ToTwabEHELTWS. F72, Chang et al™
DX F R TIZIEEI 11 ~2057 12 E & i L 723
HIZ, RODREZMREZBON-LHSH. TOERA
& LT, sl a8 Eh i A2 B 5 % A A GELEH T,
AN &) \CIEAER T 5. EORE, AiEEHEN
DIMFEAFR A L, GBS —RER I S
5. COWHIRYRDEE)E OB (FRIZHEAT
HerE) & —BERICICTF 5% %72 Lambourne
& Tomporowski™ 13 A M EE) PR %1 Lo
ZEPRNZ & o TRRABRREDME T 9 2 i H 5 7%, &
B T 12205 DL LS 5 &, EEhET & 0 RRnAR AR
M LTS H L EHMEL WA, Thbh
SARFZRIZBWT A MV—7F A MZ X % #BHkkne
OWEE TORBEPAHEY THo72 SNb. L
L, EEjrp, SEEZICRAERED T L L2 o)
w1242 3 3 7 Kamijo et al ™ IZEER AN & B#H
R E L7CHIRT, RIREAEREE), FiRiEs
W58 & B ICERAEREE O ) EATHERR X sz At K
SRR CIIRRARRON LOBRETH Y, BiE
T REARRTEN O E SR Z o712 LTV 5.

% 7z, TAS 9 VIEW T&Efili L 72 B A ki3 K
MEAREZEH CIAELREZIRDODON Do
7o, WEREEABRFEME) TIILMEL, FEIC, Low
Frequency, High Frequency ® K F 23386 5 1
7o, FBFEHOBMRR L U CHREH IR
OIEFAMET L, B SEARE 0GB 23 E L S
W LA L, KW Tid Low Frequency, High
Frequency £ BIZIET LTS, ZOHERKELT
A DK R BRI AT S, Mg %
FlERILHAREMRONT Y A% L, SRR &
BIZE AR DO TG B AL 9 5 WA D 5047,

VLEZEE 2, WEREOER, WA OABRIRE
BB, WETH OFEFIC X o TRRAIREIE~D
WEPRKELEL L WEEIREZEINS.
4.3 #HHEHS

Kang & Kurtzberg™ (& #4 B a5 % 11 L 721k

MUI kv ary, & KEEfTLEVEELREKL
T, KEETHLIZOTIMAFEEZTLIELEHEL
NI = VAL LD EREL TS, TNz
WO A4 AHBEERT 5 & SN, N O H % 8
LTHS, ZLADOKEZOLOZMEELICHS
L, RABEEMET AL ShTwaY. $72, @
a2 722 & ZHERR L 727200 TR B A A8
L, HEHNPHEY, @7 7V r—va vy —
L, SNSOMif % &% OBIRPAH 5 Z L2 5
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Effects of Light Exercise and Light Work on Cognitive Function,
Subjective Fatigue, Mood, and Autonomic Nervous System:
A Study on Appropriate Rest Methods
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Abstract

Cognition involves processing, generating, storing, and transmitting information based on external stimuli.
Executive functions, dependent on the frontal lobes, are crucial for goal setting, planning, execution, and
performance. Impairment in executive functions can affect social and daily life; hence, rest is recommended. This
study compares the effects of different types of short-term rest on cognitive function recovery. Nine healthy adult
males (mean age: 20.8) participated. They avoided food, caffeine, and intense exercise for two hours before the study.
Cognitive function, mood, and autonomic nervous function were assessed under four 20-minute conditions: seated
rest, low-intensity exercise, moderate-intensity exercise, and mobile phone use. The Stroop test, Visual Analog Scale,
Temporary Mood Scale, and TAS 9 VIEW were used. A two-way repeated measures ANOVA was conducted for
data analysis. When significant main effects or interactions were identified, Bonferroni-adjusted post-hoc tests were
performed. For the simple Stroop task (Task (D), seated rest led to a delayed reaction time, while low-intensity
exercise significantly reduced incorrect responses. No significant interactions were observed for the Stroop and
reverse Stroop tasks under any conditions. Low-intensity exercise appears to positively affect cognitive function
by reducing incorrect responses. In contrast, seated rest resulted in slower reaction times, suggesting limited
effectiveness. Compared to other rest methods, including mobile phone use, low-intensity exercise proved most
effective. The recovery of cognitive function varies with the type of rest, with low-intensity exercise being the most
beneficial.
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