HEFHIE 57 : 261-273, 2012 261
LREIIO X 4 7 DRMEE D & 515N BET B0M 7

i FY 0 WA FERY EE HERY ORE WY

Shinji Takahashi!, Yosuke Sakairi2, Yudai Yoshida? and Tomohiro Kizuka?: How do different types of
physical activity affect mode?. Japan J. Phys. Educ. Hlth. Sport Sci. 57: 261-273, June, 2012

Abstract : Generally, typical physical activities (e.g. walking and cycling) increase positive affect and
decrease negative affect. However, few studies have investigated the effects on mood of activities that
are frequently pursued during leisure time (e.g. dynamic stretching and video games). The purpose of
the present study was to investigate the influences of different types of physical activity on mood. We
selected 16 activities (kendama, active video games [ “Wii Sports’’ tennis, baseball, boxing], static and
dynamic stretching, jumping rope, step exercise, table tennis, darts, ball juggling, cycling, balance ball
exercise, golf putting, walking, and dumbbell exercise) for investigation and divided them into 4 pro-
tocols. The duration of each activity was 10 min, except for dynamic stretching and step exercise (3
min). Fifteen young adults (8 males and 7 females) participated in at least 2 protocols (8 activities). Be-
fore and after each activity, levels of arousal and pleasure were measured using a two-dimensional mood
scale. Metabolic equivalent (MET) as an index of exercise intensity was monitored throughout all activi-
ties using a portable indirect calorimeter (MetaMax 3B). The changes in arousal and pleasure levels
were tested by paired ? test. The influence of activity type on changes in arousal and pleasure levels was
analyzed by ANCOVA (factor: activity type 16 levels; covariate: METs) using a Mixed model. In
ANCOVA models, the influence of each activity was evaluated in comparison with walking. All activities
except static stretching (p=0.199) significantly increased the arousal level (»<0.010). The pleasure
level was significantly increased after 3 sessions of active video games, static stretching, table tennis,
and balance ball exercise (p<0.044). The results of the ANCOVA models revealed that the main effect
of activity type on changes in arousal and pleasure levels was significant (< 0.007), while MET showed
no significant regression coefficient (»>0.075). Increases in pleasure level during an active video game
(baseball) and table tennis were significantly higher than during walking (»<0.025), whereas the in-
fluence of step exercise was significantly lower than during walking. These findings suggest that physi-
cal activity generally increases arousal level independently of exercise intensity, and that performing ac-
tivities with another person such as conducting active video games or table tennis, significantly increases
pleasure level in comparison to walking.
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P -2.08 2.26 0.360 3.43 2.29 0.135
BBAR L v F 4.23 2.41 0.082 —6.07 2.42 0.013
T T4 TETFE— A (BFEK) 5.69 2.43 0.020 1.86 2.43 0.445
s B A -7.83 2.39 0.001 0.19 2.44 0.938
FHER (5U—) 4.86 2.15 0.025 -1.32 2.14 0.538
Z— 3.09 2.32 0.185 0.85 2.33 0.714
BFEE -0.06 2.23 0.980 —-0.97 2.22 0.663
TIF 4 TEFE =N Ry 7)) 3.57 2.19 0.106 3.06 2.18 0.163
HIgEZTY v -3.05 2.08 0.145 0.41 2.06 0.841
INT Y AR—) 4.23 2.27 0.064 0.88 2.26 0.697
A —T)T 0.16 2.43 0.948 0.02 2.44 0.994
BT 0.00a 0.00a
2ROV 0.75 2.28 0.745 —-0.10 2.27 0.966
B iEBsRE (MET) 0.80 0.45 0.075 0.28 0.47 0.559

SE : EfgzE . A FLHE(H X L CO.01CFE.

#3113, HEXOREICKH T HEHEDOLE
& MET oElRR#EiEz "L T 5. widditsice
FICBFHURTHY, KIEOEEEASR
PCE 2 A AR L T\ Db, o 13517 % JEHE(H
&L THREO.0ICRHTE L /B & Db OiGEifE H ©
A RLTWA. Bid MET ORVEHRE % RL
TWh. BEEOEIICKB\NT, u b BICHEEMR
BROONGZP 5. TR, 7754 T7EF
T4 —4 (BFEK) =5.694 (p=0.020), HHrBH
Me=—7.834 (p=0.001), HIk (51 —)=4.86
M (p=0.025) 2HBAT LB L THERME Y R
L7z, HEEOEMNICE T, u=7394 (p=
0.026) IZABEHEAEDONTZ. o TlE, #HHA
FUwF=-6.074 (p=0.013) HHfT&HBIL
THEREAZR L. BORBICEERIZRD S
Nixipoio.

4. % £

FELER. AUETIE, EHEH, SERE

B LUK OZALOBIRME AR L7c. RIFET
HIE SN2 IGBEH OS> BT T 757 4 T8
T4 — A0 MET 3T ClEsn T 5
i L RIBEOMETHY (Kozey et al., 2010;
Miyachi et al., 2010), #EYNCHESfTHON/ L
T E 5. RAUEOFELERIT, FHIALLY
v F R 2 TCOFHERIEREE M L4 5
Zk, ES=050k0 HEELYRKE LS
LEHEAG3EEOT V7 4 TETF A — A
BBk, Ry v 7, =), HE, #HUANLY
v F, NGV AR—=)VTHAT L, ES=-0.50
D BPIFEELRE TSI TW AR ITE A
BRAKETH-7-2 &, ThHbH. x/z, BHIALL
v FIFHEEZA LIV 00, Yol s 5
DL EPRIN/. TNHOFERLY, HKE
B eSO EREKERZ N EXE5 2L, [
IZ kARG OBACIIIEEHRE X 0 LIGEFH A
MEBL, 7754 7UEFAr— L4058k (5
J—) 7e & (computer #dr) & RIRFIZITD
EECHA Ry Fin b DEDICU 5y 7 A%
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RE@OLIEH TIIEENRBEOHMAK X <,
HBABABED LD IC@BED» D) ALDBEE SN
7TIRE T, IR EEE & i S EE
IR DA 45 2 LRI I /e,

BERE LIEENOERE. AT OIEENEH ICiT
FAERLKEFE (Ur 7 U VT) ItEDX DI
GEREWEEZLNAMEH L BTOR AR
DEDICHGENMENEEZ ONLEHABEEN
TWb. BH - AR (2009) 13, FHOES
TH5 IHPLED JICTEAL, oL | O
ZEZOEPTREKEOR LICEES 5 LR
WL T\w5b. iz, MEENEWEEFOATR
TR KEE (W O BT IS 13-30 Hz = B I7) O
BB 5 IS MR TG E O A TS B K #E D 2
NERTD, BWELZRT I ERFEIN T
%. B - AR (2009) OMEARERT S L,
DI 5 WA BRI EEEE ORE
HZTHTENREZLNS. LaLEnb, Kif
ZOFER T, BN & 5 LM B O 4L
R T PP EBE TH 72 DD, BIAL
Uy F o & TOEHD. Dﬂiﬁﬁﬁﬁéﬂtﬁcciﬁ’

5 REEBTE H O ERIIEDO bisd -
7o o, DEMEROKEOZELICK S5 MET

DEBICHEERIZEDO NP o7z, TNHOH
%i,%%@@%&@@ﬁ%ﬁ@ﬁ@%%%é%
LEIFORENRD Y, ZOFBILIHENEH CI5E)
HREOZERZLD L KEW EEREL TWA. 72
721, R—OEEEEIC B\ UEBIE O 5 1T
B5HWILERHRE A B S /25, LR
KEEIEALT BREENE D DD, £ D72, HHE
%éwi%ﬁ%ﬁ@bﬂ%ﬁ@ﬁﬁmﬁ?%%g

COWTIE, ABIE & 387 5 ERGHE T OB
#M%t%o.

PREE &EFENDERE. L L HREE OB E %
LY 2 —L72&iTp7ETld (Petruzzello et al.,
1991), ABFEBH IV VAZ VAL —Z T
7 ¥ OIFEMFEER L D & IRERZ ORI Zh I

DREVT ERMESN TS, 2, HEEFEE
BT L ZRERLBEHONEIT ES=0.24 K&
TRIR TR, VS 7tv—y 3 Vit ORER
BALEDOHFRERBETHSC EIRINTW

B ABFRICBNT, — B BMEER - & 2
ENLBATOPBEEDOZELIT ES=029TH D,
AT L RABEOHRORKEZINELN TS
EEZOND. BITEEECKEHEE OKS I
BT THEBERRF T 5 &, Bk ESOLET
%, Edomb, SHEOT 754 T T —
L, BER (SU—), BUATLVyF, NFTURA
R—=IV BT I B KEERERL, X —T
V7, BEENT Y VT, BAEAETRSS ®
KRS TWie. T, —~BEFRATET VO
B, 7754 7T A r— A (BB, s5ER
(F V=) L ARZGOR EZBTIC L5 E
FDLKREL, BABABRC LRI SITIETL
T, 7, H%ﬁf;@m—ﬂ: RT3 B — M &
MET O#ZICIZFEM IR ONadr 7. &
NHORERIT, WD O, EEYEE & T
LT ERERICIVEREINLZ LRl T
5. —EUREGET IVOBRICER TS &, &
TE0 T —LMOBLHEHPRE S HKE
xRN EBG2 S

% < OHATHIFE (Steptoe and Cox., 1988; Ek-
kekakis and Petruzzello, 1999 ; dtix7», 2010)
T, IEERE & EENRIERIC I A OHBIRItR
BB EDRINTS. KPFFEICEB N TH %
EEOF# MET 736.0 MET L E (&i@E) &
o leBAB AR L BEREAX Y V7RI Ak
HEOEA (ES) FADMEICKZ > T\W5hH. JHE)
HE & HENRIEROMBREGRE LD BiECT 5
7o®OIZ, #IGEEEH OF MET & o1t
(ES) O % — My /#E8 F L —=v 7/ #H
ERBIEB COMEICHITRLA (K3). iHH)
HH2k (N=16) THREEOZLD ES &7
MET [EiCid r=—0.540 (»=0.031) DA D
DAL, #HBF UV —Z VvV ZICHVWON AR
(B AT Ly F, MBS, BANLV T, B
AGREE, BEERTY VT, BT, XUNUEK
#) OARICRET S &, ZOREKRITIV@ILIN
T/ (r=-0.756, p=0.015). —J, RS
BOME (FAE, 7754785475 —4 [F
=R, WER, Ryvvr]), gk [V -], X—
YV, BFE [Vrr7 V7], RNx—a17) (N
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o ® @iyl —CvJiEE
R Th
FOFLTETAS =1 (HH) oFREBTOER
1.00
OFHF 4 TEFAT =1 (ROYV )
o (5U-)
ROARLYT 8505 Jesay—n (F22)
NIV AR=
0.50
8 5
i L H7
g %o é ¢
L PAE TemarLyF (SUTHR)
] °
g T
0.00+ [ ]
FIRNGER
BEE
o ©° °
Ky-=dIn2 BRERFUYY
-0.50
°
BHARR
T T
3.00 6.00 9.00
MET
M3 KiEEHEAICSTSREEOE{LOARkEE (ES) ¥ MET O#fiXK. Kbo @ (3#HE) L —

ZVZICRAVWeONARR @AV v F, MBEED, BIAN Ly F, BABR, HEREASKY

VT, BT, Bk,

ORRIEH &L L Tt AMH (FAE, 7774 7T 47—

N TFZA, BE, Rryvr], gER [V, X—Y, BFE [Vx 7V /7], Nx—a)l
7) wand. HHSEH (N=16) THEEOZL{LD ES &35 MET MO MBI REIE = —0.540
(p=0.031) THo/z. BHFLV—VIZ7OFADOA (N=8) Tid, BREEOLELDES &7
MET M OMBFRET 7= —0.756 (p=0.015) THVH, KBRIEFHOMEHE (N=8) OATIIE, r=

0.100 (p=0.407) TdH-7=.

=8) DAICBRET % &, B#EEDOEILD ES &
¥ MET IO HBI#R%E 7=0.100 (p=0.407)
THhD, WELBERITEO BNV, x—T)
7 (F#HMET=2.5) O XD ICKREDOEE T
BN, REEEK FS®% (ES=-0.20)
HHLHNE, HEK (5U—) (F¥HMET=3.9)
RTITF4TETE =LA Ry 7)) (Fiy
MET=3.3) O XD ICHEEOEET, Rk
RE<MEsES (Fh%Fh, ES=082LES=
0.90) R H 7. TDOEIIT, KFEICHEW
Th, (HEEEH &ECISEEE & B eErRIEhH
IXAOHBBEGRARILL TV, EfTH%
(Ekkekakis and Petruzzello, 1999) Tt X T

WA XD EICOAT T 5 & 2 OBRIT
koI nS. —77, SKEGEBORER TiE, &
B DO/ S Y FANE W, B EIEEOZEL
ICRKELENSYEREONS. HFENEEFOM
ERREVEHEIIEHOT 774 7T
F—AERER (SU—) THY, HEWREOMR
RPN B BT HEENERENMET LB T
H—, FTAE, BFE, "FZ—TNVT7Th-
7. THOLOMHEOBECEHE S &, WRHTF
(7754 TETETr—N) DA0EHHIE (A
HRTOS Y =%kl d 57-0) 7 & OfbE & RS
AT O HE T EENREOR EAKEL, TA
T O MH TR EENEEORINTNEY, H5
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W HERREIEIE N5 SN S.

SEE) L — oV HIC I A RIS LT
FREE M O A OMHBIRtR & KBIEEEH ICA DN
L RRICIT > EH COFERNEEOM E
Vi, EBEILT OFEEBSIC L CEE AR & 3
500 s Lnkv. BT, BEREXXX YV
7, ATy TIIYYA R, VIARV AR L —
SV IR OHEREE D - > OER) b L CHEE
ICBEYSdAEHETHS. CNHOEHOH TR
BOM LITH T 58RI NE WD L WITADORNR
Tho . SODEEEKEICHE S §ENKRE
i, HRRIEBIOEBEM T &5 LS (en-
joyment) | *PBH# G LAEEM A D L7720 (U F
Ve Y, 2005), BABABFICADNIZE
ERIREE ORWALEE OFELOHERFDO—>
IR BIEAD . KMFROERIL, CokD>afEE
IS LT, fth & W ER) 3 A BRES A B 9 5
Tk, HENRESHEING S AREN: A RE
LTw5b. 5%, A—OEBERICKWT, il
% ERRFCEE) 5 2 ERRSITE- 2 A E R
NI LNERDD.

5. [R 5

AUFE T, EEfEE, EERE R JURS O
ZEOBERME 4 >0 71 F o - 160158 fE
HAE AW TG L7z, RFROBUR A —ifkd 5
T, BEELATNERORVEARS .

1) ERFRIICEILWA  KFFROERTF
ftETld, MET IC/ 4 AEHill L ah R % i/ R
IO A7z, IEENEE B Ol AAKGREE 2> O &
B LA EDICEE L. 207, FHIE
i (MET, RMEE, PiE) (C3GEEE OIR
FahRPB 50 L N\, LITir5E
al., 2010; Miyachi et al., 2010) & O H#I1C k9D
MET OflIEZHE VNI Tbh T 5 LR TE 5
i,ﬁﬁﬁk%ﬁﬁgﬂﬁéﬁﬁw%®%ﬁ

TIEFBRFTTE T, é%@a&m%@%ﬁ
%ﬁﬁ?%t 12, SRIITEE) O A HEH L
JCERBEE T — X B NET LN ERDSH.
7o, RBHEO & H OEBIRFEIZ105 ML T &

(Kozey et

W D - 7o, THBYIRERE A 105 R LA IS @
U7-BRiE, 215870k a)b ] Tl L7z
D, % OFEEEIC OWTHIET 5720, ZE
L7-{EsmE (MET) #8lEd 5720 Th- 7.
BEZARTESRHEICLIEEINL LD
(Petruzzello et al., 1991), 43 1EB)RER A I
RLUEERETOT — X NELNE LI 5.
2) HAREEEEOERIC LAHME  AE
T, MET IC XD HAREBEEZER - AlEL
7z. MET (%, RO T 7L — s & a Lk
I L 7= S TSR OIREETH 528, KHOMEA
ELEB L IEE TR, EE ARSIk
WG, EEh R O PN i KR R IR O M %S
fili (% VO,max ), L 4 {3 B & o 48 )
(%LT) s DEAEEXZBEL/IEESHAVOM
B K OBALICH U TR IKEREE S 5 - v
| (FBAE, 1992) B5T b, &
BT OMANELEZE L TR E AT, &
IGEND 2 A 7 LR OB A a4 2 LB B 5.
P

ZRICE S RIE OIS & TR L 72 AT g (R -
fIE®, 2003) ICBWTC, HEEOEEELBRFL L
Ch, 7Yy 7O atfB TR0l E 5Nk
Motz (@=0.50), EWORRBRBDSH. LrLahb,
T4 T ORTHFEOEEM Z R T 5 Fh = 3HY)
TlEEWwWeEE2 5. —RILI[GREPAE T 5KHT
X, RYT4 THRBEEATT 4 7THED2 OTHY,
N HORTFOPFEIC X 5 EEMEMRLIT0.85LL 1,
Florza NNy 7O affEiZa=>0.78DE %R L T\
bH. TORRED, ZRTERS REOEEMERTE S

B, =7, POEE X EREER, EEHEESNSET
TR&L, RYTF 4 TR LT T+ 7 HEOHT
TR AERIMETHY, 2 OORT»LEMAICETR
INAMETHS. 2 >2ORF OB REE AR
LT, 7BV Ny 7O o RENUC X0 EHE M & SR
T 5 LITE T TR Tld . DL EOBERIC &
D, KBTI, kR REEEE /24 R
FQVC%%&#%Lﬁ.
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