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An examination of emotional expression in hip-hop dance

: focusing on new jack swing

Rie KOJIMA*, Teruo NOMURA*, Noriyuki KIDA*

Abstract

This study aims to differentiate hip-hop from other forms of dance by analyzing the manner in which it
expresses three emotions (joy, sadness, and anger) and explaining its distinctive features using three-dimensional
motion analysis. Ten dancers (5males and 5females, age:26.9=12.8yr, dance career:4.6%6.2yr) participated in the
experiment. We analyzed the hip-hop dance step known as the New Jack Swing, dividing each frame into eight stages
based on four movement situations (Phase) and four posture situations (Event) . We conducted a discriminant
analysis and calculated the differences between the motion feature values of the highest original distinction rate
by establishing 34 variables related to time and space as predictor variables. Our results reveal the following three
findings:

1) As aresult of the discriminant analysis, emotions were correctly classified, mainly in the last four stages. The
highest original distinction rate was found to be 63.3% for the “punch” movement (Phase 4) .

2) As aresult of differences between motion feature values in Phase 4, significant effects were found in 13 speed
variables and 6 spatial variables.

3) With regard to the characteristic punching movement (used to express all three emotions) , the speed of
the upper and lower right and left arms (4 variables) and right and left legs (5 variables) was significantly
faster when the dancers were expressing joy than sadness. When the dancers were expressing anger, significant
differences were found in speed involving the left shoulder, the distance between the right and left elbows, and
the angle of the right ankle. The highest significant value in comparison with joy was expressed through the
angle of right elbow in sadness.

Based on these results, we concluded that it is possible to express emotion through hip-hop dance steps; in

the case of the New Jack Swing, emotional expression is mainly related to the punch movement.

Key words: hip-hop dance, emotional expression
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I. #

FRL2AME LV HE(T SN R ERREEEOKE
FET, FoARMENICR>ToZ LY, ¥ RIT
HEMICHERBIND L IIC o7 (FE - BiE
2014). FTH MHRMRY XLDFL 2] ITOWT
1%, HERTERATATORELHY, FLHEI
Lo TRESLHETR - TAHAEWL VR (A - FH,
2013; HFHIEDy, 2014) THH—J7, FREHFR ST,
TREEDODHERRROAT 4 TIZL D5 v 2O #&
boTLE %, HEFEICOVWTFRE BRZITS
NTWD (1A - F M, 2013). FEEEEETIZY
YADRLWE TEUEZIADTH 720 AR THE-
VT HRLIRERERDY, A A—VEELZT
RO 2B L -RENATE A LIRS CH
L4, 2008) LEH LN TS, 7o, EEITEE~
REECEEL ) ALK ESHEE L TRESNE
BEIR - IR (R Y 77—, 1992) TH 5
7o, ZEORT v I CHEHEMERINDIE vy TRy
THERAIBNTH, BRERBENTETHD LHES
ns.

Bl LB EICRET ARFZEIL, THERAT 4 TERE
FOHBHTELLATbATWA., Hikkfle LT, <y
raRy bk (AIBO) IZAbND L HIZ, ABORKEZ
Wk LA RBE T 50Ky ho@ELEISIZET 5
WFFE CER R IZ Ay, 2003) X°, FKEMAS — L8 (Wil U £
) OMEEE Y EANWT, STEESTELE,
ELE, By oRIERBOM 21T 5 B3 (BRA1F
2, 2011) BB DH. ZNHOHETIE, BEEETE
BRINFTHETH V, KB SN BF I BT
EHZLETRLTWS. £, XU AORKBERBRICHE
TAHETIE, ABOBRREB X IR bV E WS B
MT, X ¥ AL D ZRTEMEMRAT & AV iF
ZEN % < AT TV % (Camurri et al., 2003 ; Sawada
etal., 2003 ; ¥ M (F 2>2006 ; 2 H, 2009 ; £ H,
2010). {EMEIZH> (2006) 1%, #HERFIZ3RM OERIC
L5 BRBRAROBIEST 21T oo/, LI,
ELE, BORFIZEDERBRIT, ThZThEL5H
EDE ORERLEB 2> Z L2 LM LTV AS.
F7-, ZEMMEICBET A0 (BH, 2009) T, 2%

i

DOERBUZONT, RELEZMBO1 7L —AT LI
(REBALBRERL B O X + Y - ZIEREDORK « /MBS
RBHEFEOKEEZRD, 5HMOERROFEEE X
UMM & /M, (RREOZ LB DR R E & /Ml %
HEHLTWS. Z0OfR, BEUCORBATIIELALE
D ORIE LB LT, FEOZEMARIEN Y BREN
A Z L2 ME L TVD. & OICERAAME
T, ABORBRBIECHOWT, IEORE L HRED
2ERARBT HI5E, TRIE OTRE O HH B PR A
FSETRHALL) ELTWAZ & (BH, 2010)
BHALNIR STz, TRHOR/ERND, EXVF R
IZE 2 EHBRATHE, BEFOBNCL-T, BIEDE
SOEABR, ZERIANRR D Z EBHLMNIIR o TV D,

—F, b v TRyTE A GFA N = EAD
Ty NAD—2THY, R EWVDbNIEERAT v T
DRERIZL > THTON DX VAT D, TDI®,
by PRy T E U ARAEEGLA N — MU RERGIC
L7-BFFE T, #ILE & ERE OB 2175 Z &
TR EOXEE BIIITONTWA D (B4 « IR
H, 2009 ; fEfEIEAy, 2010 ; fREFIEH, 2011), RH
2B 2RI R bR v,

ZZTAMETIE, EFVFURAEREBEIE YT
Ry T H L AZBNTHEIFRBNRTRETH 5 &R
EFRELZ. ZORBMERIEST 572D, ey TRy
v ADRENRAT v 7 H#IY BT, BEOEWIC
L B EEREER A ROBIBI AT o7z, S HICREIEDE
WICBb A EN B X AR L, ZORMAE 50
IZTBHZET, By TRy TH U RIRBT HREIERR
ICOWTHRETT 22 L & LT

-

I. 75

1. WERE

by TRy TH R, Uy AF R, RIFEER (X
KD, 15 v NI, BEEAUEUVAERRBL
TWAHARFAEL EDOB&104 (BHEs54, &ME54,
FHEENR26.9 1 12.85%, FHIHEEA.616.24F) & R
HL ULz #BRE I, FRNCER BB L OERS
EAEOEALSOICEmICTHRAL, MAOREEET
EBRE{ToTl. 728, RUFFEITRHE L= RFE



MEEEEEROERR LB CEmS iz
2. EBRARS LUHE

HEPICBT AEEORRE NI T 5720, e
IIEFEBRHAICHBE S N80 O v 7y 74 0 AR
Aoz, HtriciX, 72 ARBEO 7 il5RE %t
G LToTPIRERL Y, WHEBRESHY 20 6 RE % &
B2 2 ENRREEEFFNRH Y, BRICLEEDOH
L0 fEMERIITONZAT v 7 (==
A7) BRALE.

=Ty v 7 AL T IX1980FE N YT HAT L
FEOTY L THY, TOFTRIZAEDETIHDL
NIEART v T Thol=Z v, FEROAFHNMTITS
Nz (ARG S, 2014). ZORT v 7%, #B
oYy TN UTFEERHARE DI LD TH
D, EFMOT7 72 MN(Ty7)DY X LnEkbE
(2, ETY XRLEWY 2ALEMIND. @hEE, W
FARFEICHRE RO EAENT oo iz, Wi
Ty I L BBE R TR o T2tk Vv v TG
BV T el A (R &= <t iF RS, 2 LT, Bl
L7cim & D FEOBET, E-B 2 RiE S 87220
LARVFETILDOTH D (Figl). TD=8, K
RTEHEEHOBMELED AT v 7L LTERLE

ERTIEI=a2—C Y v 7 AL 7%, EAETAET
OFEE ST, REALBIER T 5720, fREE
I LD & v AEEE 3L X AHEBHEEIT-
7o, HIERF AR EE AT 4 v 7 B F v —|F
WG TOEF2RAE, EEDXT v 7REL L
AT O TV D ASEEME CREM 45 L 5 i L
7o By MREE RO TSR, @y MRERD R
SNicied (k=171, ABBICLDAT v 71y K
BN Oxtg L L.

WERE T 3B ORIE LS, kLE, &)
IZOWT, 2RO DEENPBEICRKRICEDS X
ETOREL 1ET 82 Z L &R L. WrEN
KB HRAFONEFITEESICIRY S0 bh, EED

wbﬁméht HEBRE (TIE, FRNCERM Y > X

BT L2REN G 2 b, REFICKRKRLE
ﬂmdﬁﬁf%%bﬁ? LNTER. X 2@ED
RIT, ¥ AEEEICEOTFEE 1 ANTIED L &

—Vx vy R

21T, A7 v FICHEV ARV L FRD SR Th
BATEOORMR L LTHMA L. 7RI FiRES
THEIN A b/ — A F9Ibpm, 100bpm,

110bpm O HF L O HEHRE PR BE Y TV & KD
Ho7-90bpm ZEAH L, FIZHEDLETHID L HHERL
7= (Fig.1).

[ Phasel &L%asﬂ] i [ Phase3 ]ﬁ[ Phased] s

((evento ] ((event1 )

(event2 ) ((event3) ((vents

Figure1. The movement of New Jack Swing

3. EHEIA&E

WBHREOFEIIE, BRSITONMHESHELED
DIFF16~ — 1 — O % 5512, EAOFE, B
Hi/NGE, BEE FARBAEIh R, KisTrhdy, KREEE M
PE, RPSEISNER, #5 PREEEE, A EBBE K
S~ ——%BEA LT (Fig2). £72, REICELT
1%, 2N (6.48m X6.78m) IZ TITVY, 6 HDNER=
R ICENES T 2 & (Vicon Motion System) % g% & L,
7Y v T RS 100Hz THRE L7z (Fig.s).
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Figure3. Cameras Placement
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4. BEEEHOES

BfEiI=a—y v 7 AL 2 7280 5l F R
DEEBEO A S &2, 8 RMEIZHIE L= (Figd).
Event [ BRI 51T 584 EIKIC & 2 Frigay e dh &
& L7=. E7z, Phase L Event B @)X 55 kD Event
FEDEhE FTOEBEL EF L, Eventd/HE & Phased/s
ECHERR L7, RicegEEAD B e T, FEgic
SEL, 2F0OBELRTHEALEE LT, Bl
I &, ML, BE, &S, EEERAVE. B
AT Table. 1D X H IZEE L, UT, RFOIKE
ZRWAZ &L Lz (Tabl).

EME AT A%, B TRICB T AEED
BEIERIZBE T LT~ — I — D =R AR A — RE2EH
L, AAT7—BL L TH-1z. £, LEOAE—F
ERTEHELT EHEAERELL. EAEORKIC
BiFsAr—RK&xFEMEiAL— KL LT, SLSHD
SRSHD L E#E L7-. EHONBEE/NEBITAAE— R
R A v — K & LC, SLELB, SRELB & EZ L 7.
F7o, EAOEEGFREGPRICBTIAE—REF
MfiA e — K& LT, SLWRI, SRWRI &EFE L. &
(2, TIROAE—REZRTERE LTIEHEREL
fz. ERORETFIZBITH ALY — NEIKRIEFAL—F
L LC, SLHIP, SRHIP &JEH L7z, ZEHOKERESMl
BIZBITAAE— RIZRBEEIiA ' — K& LT, SLKNE,
SRKNE L EF L7z, BEHiARICE T DA — N
BRI A — F& LT, SLANK, SRANK & EZE L7
b, EAOESFRERHEICKITHAE—NIES
hREFAE—RE LT, SLMP5, SRMP5& EZE LT-.
Zoft, ERICBITABEBAL—RELT, EHD
~—h —REEOE LB OMEIME 2 FH Uiz, FRE
FICRB I 288 A ' — RI%, FHEEMERR C— K&
L TSDWRI & £33 L7-. [NBIEIRICBT 2B 8 =
v— NiE, KRR A — & LT SDELB & E
#L7-. BEGMICBTABEIA Y — NIX, BB
BEEERA v — F& L TSDKNE & EE L. E5FRE
ICR T 288N A — NI, 55 P B HERX v —
}& LT SDMP5 & iE#% L 7= (Tab.1)

Wiz, EEEEBATLIEHIZONT, mae LT
EADORBMIZRT 5 Z EEO VY% HSHD & E#
Liz. =DM, w—h—0N=m ThIAER LU

M OMEREZ R LT

AEIZI OO~ —h—N—EHR LI ATRREE
180BE & L, JEEh T B> TR/ hEL B L STl
Joo BEEICIST DB A E A ATORS LEE L, K
B RO S B AEFIE & A RMEOH SN D~
7 NV EREMEESBELZRIE L. RIZELEOH
i Iz oW, FHBIEIAE L LT ALELB, ARELB &
EFL, B MBEIE/NEER L OFBEEiP R TRT A
EEAEH UL, Fi-, EHOBEEAE L LT ALHIP,
ARHIP L EFE L, B, KinTHdeds L ORMRE M
WETARTRAEAZREE L. 2LT, EAORKBEHE
& LT ALKNE, ARKNE &7EF#EL, Kinrrk, KR
BRAMUE, RRfARCRTAEARELL. &6
(2, EAOBR L MAE L LT ALTHI, ARTHI & & #
L, KEsTrpdeh b RERESMAIBEIZmA D X7 bl
TMEEHNE OFfEAFH L7z (Tab.l, Figh).

BEIM ML LT, EAOFHEESFR, KEIE
98, KEREHMUEE, 5 REFHFICHMS L~ —
H—E oL EE L. FRSMEMS L TELED
FRAF PR OEREAEH L, DWRI LEFR L.
1 [ BB & U C A A oo i B /INEE o0 PR A S L
DELB & E$E L7-. JERAEirRERE & L Cefh o RIRE
SMUE O RREEA FH L, DKNE L E# L. 52
BRIEEEE S L CAERDSE 5 R BB M O A B
L, DMP5& TEF L7z (Tab.1).

Event 1%, BIfEPICHIT AR L, ZEMMEIZE
T 516Z %% A\ 7=, F£ 72, Phase X, Event[i] TIT
PRDEEL LTRSS L OZERIMEIC BT 5 348 %%
Nz,

mm/s
s 8 8 B 8 § 8 § § 8

Figure4. The speed (ID.10) of New Jack Swing
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Tablel. Space and Time Variables for the Whole Body

Rt a3t A7 MR T

%

14

Py, £ )\-J], u‘/HM‘fl
T, A RRR AR T

IS LS (D )

SRSHD: Speed of the right s

SRELB: Speed of the right elbow £/}
SRWRI: Speed of the right wrist £ F- 3

houlder £ i [¥) i

A TFREOWRPE AR T2

Anteversion angle of the torso

SRHIP: Speed of the right hip {7 /i 1 Al — ¢
SRKNE : Speed of the right knee i/]5[¥
SRANK : Speed of the right ankle
SRMPS: Speed of the right fifth metatarsal 4555

{752 B A

L
S

TR

D‘Spc

SLWRI: Speed of the left wri

u) the left shoulder /2 Jif
SLELB: Speed of the left elbow /%]

ist A

Fe FREOBEPE AR T £ 3
SLHIP: Speed of the left hip
SLKNE: Speed of the kft kn

SLANK: Speed of the left ankle /7 it

(PN
(L

ce

Angle of knee joint &

ARF_LB Angle oflhe right e

) & Angle of ankle joint

(£ 0 1P Pkt

Bl %

Figure5. Definition of the angle
for the whole body

SLMP5S §pscd uflhe left ﬁﬁh

ARKNE: Angle of the right knee 77/
ARANK : Angle of the right ankle £ i

ARTHI Angle of the right thigh ( U |

ALELB Angle of the left elbow /
ALKNE: Angle of the left knee /7 114
ALANK : Angle of the left ankle /2|
ALTHl Anglc oflhc left lh|g| i

bow £ifit]

SIS,
o
R Z #9172 -

i 1 (45 KE T+

L7 P L i o) £ )

(BB K} s W

DKNE: Distance between the righ knee and the It knce. B A IHEEHE

DMPS5 : Distance betw he right fifth metatarsal and the left fifth metatarsal 75} i 45 [H] A
AN

SDWRI: Spced of the distance between the right wrist and the left wrist F=[¥]ii}

SDELB: Speed of the distance between the right elbow and the left elbow

SDKNE: Speed of distance between the right knee and the left knee ¥

SDMPS: Speed of distance between the right fifth metatarsal and the left fifth mclalarsa] SESth R AT IR B REAE —b

5. #Eetinie
ZLEBE, Y7y A=AV 7 =T
(Vicon Nexus) % FIVNT 3 YR TTHERE R A HESE L 7. JiE
BaER e L THREN SR THMZ xEOED S
M, [EfE%Z y BiOIEDH R, $hid La& 4 zie Lz
(Fig.3). 8 JREIZI 1T 5 R O & 5 B R
ERLNICT D720, BERIZK T 2HBRE 104 Ok
KIEDFE %R, AT v 70 A XIEIT X D MBS
EITo7z. WRIZ, BEDEWC L AEEDR KA &
NCT D720, EHBIEORLEWVERERY LS,
wﬁ%w%@%kﬁwﬁwuowfﬂm@bé~¥®
TEATEZTY, EPHEBPRDLNEHEAIK
Bonferroni {£(Z & 5 £ E Lk % 1T - 7=. 7233, Event0
BEIEORAE LTHNOXR L VRS LI,

m. ##E

1) BIBDEOC S T 3 HIF)

JEAE O L A B EDHIBIZ B 5T D720
Phasel (LLF, P1&F2F) 735 Eventd (LT, E4&5Ed)
ETOEEIZONT, AT v 7T A XEITE DHBIS
WraiT->7. ZTOFEE, Pl, P3, E3, P4, E4THIR
iz (Tab.2).

Phase T, 3 mmmsHpl =iz,
i & (Wilks™s 1 =0.74, p<.05), IEHIRIZI1350.0%
Td-o7=. P3TILSLKNE & SDELB A3l &4u, #1131
B8 ¥ 1% 2 =0.81 X (SLKNE) +0.72% (SDELB) (Wilks’s
2 =054, p<01) THY, EHBIFEII50.0% TH-o7-
P4°Cl SLWRI 23 S 41 (Wilks’s 1 =0.64, p<.001),
EHIBIFEIX63.3% TIHh-7=. Event Ti, 2 FEANHIR
Sh7-. E3TiX ALELB & ARHIP 23 &4, CHIBIRE
# 1k z =1.04X (ALELB) +0.84 X (ARHIP) (Wilks’s 1

P1Tld SRWRI 73



FARER T EMIE F 1% FR2THETAH

=0.77, p<.001), EHIBIFEI36.7% TH-7=. E£7z,
E4TIZ DWRI 23 i Y & 41 (Wilks’s A =0.75, p<.05),
EHIBIEIE36.7% TH o T=.

Table2. Discriminant Analysis at Each Stage

Predictor Canonical Coefficient of ~ Correct
E Eigenvalue correlation Wiks A discriminant  classificati
variable . .
coefficient function on rate
Phase 1
SRWRI 0.36 0.51 0.74 * 1 50.0
Event 1 NS
Phase 2 NS
Event 2 NS
Phase 3 0.85 0.68 0.54 * 50.0
SLKNE 0.81
SDELB 0.72
Event 3 0.68 0.64 0.77 *** 36.7
ALELB 1.04
ARHIP 0.84
Phase 4
SLWRI 0.56 0.60 0.64 *** 1 63.3
Event 4
DWRI 0.33 0.50 0.75 * 1 36.7

* p<.05, ** p<.01, %% p<.001

2) Phase4!Z $ |+ 3 BUBRI BRI

8RMEOH T, b IEHBENEN P4
(63.3%) IZB VT, FRIFICBITAHALEHOE %
B HMCT B0, BEICET 3 RKREDFEHIZ O
THIEDH B0 21T o7, FHHEPRD LT
A 121X, Bonferroni B2 K A2 ELE 21T » 7=
(Tab.3). ZOFEF, WEEIZBET 5134 %, 2RI
B35 6 EHICERREDEDRO LN,

Bl W T, A B3 STk, SRSHD (F (2,18)
=6.48, p<.01), SRELB (F (2,18) =4.99, p<.05), SRWRI
(F (2,18) =6.36, p<.01) THEREDENBD LT,
BERMICHB T D RKREDFHOR/NEETIE, SRSHD
TIFELES<ELE, &Y (p<05), SRELB TIX5%
K#E, SRWRI TiL1%/KET, RLES<ELITH-
7=, WITH T R o # X T SRHIP (F (2,18) =4.31,
p<.05) SRKNE (F (2,18) =5.86, p<.01) THE R TN
NERDONT-. HEMBITRIT DHEREDOEH DK/
% TIX SRHIP Tl 5 %7K #E, SRKNE Tl 1 %/KEET,
ELE<ELETHo. £ RO ST, SLSHD
(F (2,18) =5.97, p<.01), SLWRI (F (2,18) =10.75, p<.001)
CHBEREDEPRD N, EFFREICBTHEKED
FHZ W TKR/BIFRIEZ, SLSHD TIiXFEL S <&D
(p<01), SLWRI TiIiE L & <% L & (p<01), &Y
(p<.001) TH o7z, WIZAE THEO#H & Tk, SLHIP (F

(2,18) =3.85, p<.05), SLKNE (F (2,18) =4.04, p<.05),
SLANK (F (2,18) =7.29, p<.01), SLMP5 (F (2,18) =5.72,
P<OD ICABERESENBDONTZ. EREITRBITS
R KMED O K/NBFFE TIE, SLKNE & SLMP5 T
5%7K%E, SLANK &1 %K#ET, ELI<HELIT
HoT-.

ZEIC BT D~ — U — RO = T, SDWRI (F
(2,18) =10.07, p<.001), SDMP5 (F (2,18) =3.84, p<.05)
THERFDEPRD bz, E5HEEHICBT 2Kl
DEHOK/NEFRIE, SDWRI TiE, ELE<ELE
(p<.05), &Y (p<001) THh »7=. 7=, SDMP5T
X, ELE<HELE (p<05) Thotr.

WIZZEMEIZ DWW T, BEEIRH BERE T, DWRI(F
(2,18) =6.94, p<.01), DELB (F (2,18) =5.40, p<.05),
DKNE (F (2,18) =4.19, p<.05) THE 2 E2hRHR
iz, BEMHICKT 2 RKEDFEEOKANBEET
X, DWRI IZHBWTHEL S <HEL & (p<05), &b
(p<.01) Tdh~7-. DELB TiFL & <Y (p<.05) T
&o72A3, DKNE TIEIR/NBMRICHEERZEITRO LR
Rol-. BEFOHEIZONT, AEEREOAETH
% ARELB (F (2,18) =3.84, p<.05) THE /2 E8 BN
HHEN, FEECBTARDBEFRIE, BLa<ELS
(p<05) TH o=, £/, A THOAETH S
ARANK (F(2,18) =4.83, p<.05), ARTHI (F (2,18) =4.22,
P<OB) IZBWTHEREDNRNPRBDO LN, BHRMICE
5 K/NBIFRIE, ARANK TixdE L & <&V (p<.05),
ARTHI TiFE L & <L X (p<.05) Thotz.

V. EE

1) 22—V vy IR TICHBTBRBIEDENIDONT
Za—Ty v I AL U TIZONTRFEOENI LD
@{EHIRI 21T 72 & 2 A, P1, P3, E3, P4, E4TH
plahiz. ZoZEhb, EREEFEII=2—Vyy
7 AA T D% & S D4R (P3, E3, P4, E4)
TREBEOENVEZERL TV LEZX LN (Tab.2).
BREESIM R Y v o T ORI G OFME, EFT
EHFEZACFE2TIEETHD. 0, s
NERALEENL, Py THER»LEFEMET
(P3) TITAEMERIHET A & — K (SLKNE) <° i B & ] BBt
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Table3. Descriptive Statistices by Three Emotions in Phase 4

Sadness Joy Anger
M SD M SD M SD F Multiple Comparisons
Spatial variables for the trunk
HSHD  1289.11 £79.09 1284.00 +74.20 1273.01 +£85.71 1.59
ARHIP  152.29 £13.62 146.50 +12.93 145.21 £14.26 3.07
ALHIP 143.83 +£51.95 161.24 +11.21 163.28 £9.80 1.43
ATORS 12.99 +747 17.05 10.17 16.78 *8.68 2.09
Speed variables for the right upper limb
SRSHD ~ 478.19 +239.81 777.11 £327.71 789.62 +356.87 6.48 ** sadness < joy,anger
SRELB  860.56 +466.15 1179.75 +387.58 1087.70 +480.92 4.99 * sadness < joy
SRWRI  751.23 +289.69 1165.60 +543.73 936.11 +387.50 6.36_** sadness < joy
Speed variables for the right lower limb
SRHIP  330.72 +143.05 573.50 +378.86 477.92 +240.75 431 * sadness < joy
SRKNE ~ 301.46 +211.40 600.76 +487.67 479.91 +324.08 5.86 ** sadness < joy
SRANK 62.88 +47.02 218.18 £305.10 118.27 +68.31 2.39
SRMPS 47.32 £40.24 217.90 +£323.17 87.06 +54.81 2.20
Speed variables for the left upper limb
SLSHD  1083.19 +630.07 1554.23 £538.12 1697.23 +625.28 5.97 * sadness < anger
SLELB  7327.64 +14389.90  3745.96 +738.28 3749.08 +1039.94 0.63
SLWRI _ 2470.78 +652.32 3379.63 +581.98 3553.22 £761.65 10.75 *+* sadness < joy.anger
Speed variables for the left lower limb
SLHIP  392.23 +247.07 666.80 +337.64 609.48 +303.80 385 *
SLKNE  430.96 +225.62 681.04 +360.07 537.58 £298.13 4.04 * sadness < joy
SLANK ~ 217.95 £129.99 462.74 +194.51 371.87 £163.30 7.29 ** sadness < joy
SLMP5  168.49 +109.53 392.18 +235.80 214.32 +114.49 5.72 ** sadness < joy
Spatial variables for the right side of the body
ARELB 81.63 +24.52 73.18 +19.81 77.06 +28.14 3.84 * joy <sadness
ARKNE  133.51 £19.08 130.31 +13.84 130.08 +13.76 1.08
ARANK 89.27 £7.87 92.38 +10.82 93.11 +8.25 4.83 * sadness < anger
ARTHI 33.97 +14.32 42.16 +11.10 41.07 £14.28 4.22 * sadness < joy
Spatial variables for the left side of the body
ALELB  135.65 +13.46 136.43 +10.79 141.72 £7.96 2.61
ALKNE  132.86 +47.52 147.31 +£10.10 150.19 £9.92 1.16
ALANK 96.88 +36.93 109.16 +9.78 107.96 +5.64 1.21
ALTHI 17.53 +8.23 22.48 +7.68 20.89 £6.25 1.50
Spatial variables for the area between markers
DWRI 551.80 £110.75 662.48 +110.74 671.77 +88.77 6.94 ** sadness < joy,anger
DELB 616.52 +74.83 676.29 +66.71 691.08 +66.00 5.40 * sadness < anger
DMP5 627.09 +245.75 755.67 £107.27 777.18 +146.07 2.64
DKNE  459.98 +91.82 506.69 +94.89 508.19 +103.13 4.19 *
Speed variables for the area between makers
SDWRI  1055.27 +676.59 1781.64 +510.35 2159.52 £1047.72 10.07 *** sadness < joy.anger
SDELB ~ 1450.54 +2054.74 1509.68 +390.31 1646.73 +903.93 0.77
SDMP5  108.75 +82.81 257.35 +186.09 155.11 £78.04 3.84 * sadness < joy
SDKNE  245.64 £115.28 370.96 +188.40 255.73 £90.28 2.69
*p <05, % p <01, *** p <001
A E'— N (SDELB) BEEIFE DBV LCW2 &% WF, M mE@REL, BIEOEOIC X 5B ESH
AbND. Ei, EHEE) ICHENMEAE BEROER BLSEHEHMEGES ORIER
(ALELB) i S O BSR4 £ (ARHIP) AR5 LT3 ), IFHEE, g (R & R (R \ T
EEZDBND. EbIT, VY TRIATI SCFEE  BLISCHAFECEWVEEZRL TV, £, #E

(P4, E4) T, /S FE2FTO8E (P4) TEFHRIE
Z B — R (SLWRI) 28, /S> F & 75 % 7= L85 (E4)
TI%, FEAHEREERE (DWRD A3EIE 0@ W CE S LT
WiekEZbRA. FICPAOEFEEES A U — N
&b IEHIBIENEME (63.3%) ThoT-71-9,

X v I AL U TITRBWTIE, FXASUFERITO8ME
TREAE AR L T2 LW 2 5. Dycketal. (2013) 1%
WERE | C PP 5 & AR L ki ow*ﬁEL

VAERBLYE, HKLILELIORBITONTIHEZL
EHOBE LR TALE L LTH, B, Wi,

ICBWTHEL SFEL S LT, filEs mFEDHR
BICHEWVEA TR L, MFEICHOWVTIIMMOFEEALIC
o, b, EEE, INEREE, BWTHEILE
WEAE I SN T2 EHE L TWD. ABFFEIC
BWTHARUFETOPAL XU FLRBOE4HIB W
T, EFHEAE— KL TR ERE BT LY
Iz Ens, EFoBiX 3y /Z@,u\fﬁi%ﬁ

ICEETHHLELAOND. Fiz, BIEEICLDEE
wﬂﬂn%ﬁot%%~mﬁummu;5&,ﬁ%
DB E OB AT 5 7= O ERRRERE T X 5 TEAET



R REEEE

fifi & R+ HT1s THT » 7265, TRE O 4 H 4 (30
O, BB, AT, ETFE) st Sh, A
A B TEBOEEZ R3T T 5 L OBEND
tmw@%i?/X%ﬁiﬁ@ﬁ5Wk&oT%@%
RERICBWTEERFEHMLIZ L VRS,

2) Phase4(Z & |7 3 BB RI B B4

RHIEHBIERBENMETH - 72 PUTHWT, BEE
DEFEVNZI T 2B ERAE A L U 7oA 5, itk B
THIEL, ZEMMEICBET 5 6 BEICHEEREDHREMN
A BT (Tab.3).

ABL SITHOWTIE, GBI B (ARELB) 0 7245

ICHARFEIZKEWVE (p<05) THo7228, £0
fth > =BG SN T 165D K/NEFRIZ ST
i, ELSFoOREICHERTERWMETH 7. Zh
1, BLSEARFET AT, thoiFick~Tv
FEATOBRIC, WA DEE LR ARA#MA > T2
MolehblZtBEZOND. ZOZLhb, /NUFH)
{EICBIT 53 L SORHOKMIL, hoEFic
EAD FERL TR O 2 v — K252 < BIE R BEEEA E
ZEmE, NEVWEETH oLV 2D, Camurri et
al. (2003) 1%, # v HF—ICE UBH{ET4A DREIE (L
I, By, Bh, BLA) AWMLY, ZO@ELF v
TFx—L, VIEZy bEERT DI L TRAERBIR
BESBEAZHLICIL TS, ZORKBR, LSk
fth D & e~ TEED#H B (Quantity of Motion) 723
(&<, BEDOIMERMPROEN T2 L2 WMEL T
W5h, AMEORERbSEZ DL, ELIORBEOF
i3, MhoRBBFICESTEERNES L, BEIRBVWE
W2 5.

WIZHE L EOFRBROBEIZHOVTIE, EAD RS
THROA E— RO & vi#E<, FRcdEL St
T, AEEORE—F3EHK, ELFEORAE—FK1
¥, ATFREOAC—R2%H, EFEOAE—F3
EHTHEBERENREOON-Z b, TEOBE N
WS UFENETH -T2 WVWR D, Fiz, BY TR
2 42 JE B A ¥ — K (SLSHD), it B8 & fa BE M
(DELB) , £ /2 BI&I /A B (ARANK) IR\ TR L STk
~NEEICEWVMESRBO O, ZoZErb, RO
FHOBME LT, B L SR THEMESOR

e F 1 E PRTHETH

WIEL, ERERRLp > TV FEITo TV LS
b,

—F, BLILRYOMICIFEREZIIRD bk
Sawada et al. (2003) |, & & A & HfH
LT RS o —NE R T AR R TR O E £
TIE T AEEIC OV TRIFERHE (LS, =L
X, BV)ICLDIEROBMESTT 21T o T fER, ek
HERLRKANMEEIZOWVT, BYIFIRLECELEID
LOMICHBICHEWNMENRD bz L s LT 5.
E77, BEHIE (2008) ZTEX L F 2R LT R
T ) —F 2 ATHEHET H 104 O Lo B & % 5
12, 3MMOAREIC L5 H BRI OWTOBIESHT
AT o oS, BV ORBTZEVLELADORB LY
b, WKHEESCRMEESFEICHVVEZ R LI L
WEL TS, 612, REOBIEBBROR N M
T 572, HEFREOZRITHEREEIZ ik L7 3
BTRTRIAEZREB LEER, BoRBX, &
OReAR L 2 ORBUZ L 2EERBR L 0, AEICEE
Tdho7oZ L, RO J5 AP LB & 728 25 kA
ALTWELEHRELTVWD. TRHDOERTIIES
B A E L BRI IRBR 16 O HERE A x5
LLTWZZEME, BEXUVFURIBITDIRYOR
BUE, ftho 2 DO & R THEN#H L v &
DML HEIND. AR THN Lic=a2—
:/ﬁf~)724/70)/\/?“§)]ﬁ3 IBWTIE, ELEE
B ORI ITRFERZEBMIZ B W THEREDRD b
n&mot._ni,xﬂ%mmﬁ%ityiﬁyf
B UADM, BEXUH ARG LT A T
TWA ) ERRBRP4L6FED B LI0LE ThoT 2 L
nh, TLUL U AOBENBELI TRV EE
Z b, BIEHEFITS L AOEEIC L > THEO[HEN
FNRpBLHESND. Zofh, BHIZEHRIFEORK
b E 22 o 72 Phased D /R v FEYEIZDWTIE, S F
ZOHLOOBEIZHK T L0, by TRy S E
ADEBETH LT, BEHEL F L RBEORBED
BNEREFTT DRERH DT80, SHOPMEE ShD.

INBGORRIY, =a—Vx v 7 AL TITBN
TRIERBEDAHERTH Y, FZELIITBNT, KL
SRR LIXRR DI TH o Z LA LN
RolzZ nh, Rid—HXFTHHDTHoT-

Mmootz
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IOZEE, by TRy TOERICHOET, MBH
DYy T RN FEEIC K D BAERBLO THENE 2R
BLTWD. ¥ AREOSEREICONT, (LI -
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TWa. LT, REAZERLE LANEY v 2 T
Rk o 7o KRB OFEE T, 15EE M - R
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DEE OBV L ARBIZOWTHLNIT H72D
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TR D138, =R
B FNRMNED bz,
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i (5580 DA E— K23,
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T B KR L LT ATEEE E A ZRY v 7
v Ra—LY X7 LORER
BUSIIEE *, WARHEE Y, WREM %, FORRAT (R, BREY Y,
KRG *, BRI *, IRMMESC s, P *

Relationship between non-locomotive physical activity and

metabolic syndrome risk factors in middle-aged and older men and women.

Koki OKUMATSU*, Masami AOKI*, Shinya WATANABE*, Motoyuki IEMITSU*,
Koji SATO*, Toshiyuki KURIHARA*, Mitsuo OTSUKA*, Satoshi FUJITA*,
Takafumi HAMAOKA*, Kiyoshi SANADA*.

Abstract
BACKGROUND : Although previous studies have investigated the relationship between physical activity and
metabolic syndrome risk, there are few reports whether non-locomotive physical activity, locomotive physical
activity related to metabolic syndrome risks factors.
PURPOSE: The purpose of this study is to investigate whether non-locomotive physical activity, locomotive
physical activity, and physical inactivity time associated with metabolic syndrome risk factors in middle-aged and
older men and women.
METHODS : Healthy Japanese, middle-aged and older men (n=19) and women (n=17) were participated in this
study. Metabolic syndrome risk factors and physical fitness level were measured in the laboratory. Measurements
of physical fitness included body height, body weight and abdominal girth were measured in all subjects. Fasting
blood samples were taken at the early morning. The non-locomotive physical activity, locomotive physical activity
and physical inactivity time were determined by a tri-axial accelerometer.
RESULTS : Light intensity non-locomotive physical activity was negatively correlated with Hbalc in middle-
aged and older men. In addition, there was no significant collation between physical activity and metabolic
syndrome risk in middle-aged and older women.
CONCLUSION: These findings suggest that the increase of non-locomotive physical activity may have a positive

influence on prevention of risk for incident diabetes in middle-aged and older men.

* SABEREE, ARV RERERE
University of Ritsumeikan. Faculty of Sport and health science
525-8577 REBWRFLE TR AO T B 1-1
1-1-1, Nojihigashi, Kushatsu-shi, Shiga, 525-8577
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FUARBE EEARIE B 31K R 2T T A

wE

AARY) v sy Ra—hriE, WIEEEOSH
VAL LT, mIBMAE, ®mifnE, &ifbEo 20 B4
e OREZ V). AFR) v 7T Fa—ADT
U b A A, DIEZECIMAE A L oL E RIEERR
FUOMMIMERERTH Y, Zh6OREBIIFERD 4L
IZ250F b5 (Nakamura &, 2001). 723, WEBEO
ERRE IIERERE D205% 25D TRy, AARED
MEEEET S 1 20EKEZR>TWAD. Lizis
T, ARV w7y Ra—s&2FH+sZ 0%, B
R—A— ANDOREEED L7 67, ERFEOMIEIC
BOTHIHFICEERRETHS L EIBND.

AEZRY v Fur—ADWESED—IZ, H
EHREEB O ERAHEE I N TV D, STETESLL
ST BT S VA EAEFICR Y A58 (AIEE
) 28 O 7 H RSB O M EEREIEEIC
EEZHZEBRESN TN (T AU HERERE
fBukg |, 1996). HRIEENII KRBT 2 & iEEh & AETE
IS NDD, LHOF RGN EIZ S50 5 BIE1T,
AIEIRE A EEINIIZ S\,

ETEIEENCHFEHE L2FE & L TiE McGuire &
2012), AR5 21264 2 5E I AETRTR S & NS ARG
BEOBEZBRFEL TV, ZORKE, AiEFEHEIT
REERAERA R & ORI H B RBE A RS 2ol L
HELTWD. ZO—FT, 3EIEERHZ AW TAETE
EER L BMI & OBEICOWTRE LR, 5
I BV TR E O AEIFIEENE & BMI & ORIC
BERAOHEBEZROTWA (HF 5 ,2012). oF
Y, ATETESD & ARG I BT OV T D SEATRFZE TR
—L7RERAELNTRELT, F/z, EBEOEL
e 5 &, ARSI T 2 SRR RIL 0 T
V.

INET, EEEFHCET IMEEAR+oTho
T RE O — DI ATETEB & FEIICERLTE 2o
ENEFLND. kR, EEFEHEFETIE, T
= NPV LR TV, ZOFEREEFEA
EOFBNAY, IV ERLT—FEFHTLIZ LN
L. LrLiEs, BARRO 3EMEEFIZEW
T, HEREESZ TR L AFFHL LI OEERED

WWHEL BVWHEETOEENAR LRI
(Ohkawara & , 2007,0shima & , 2010). 7A<%& & % {5 H
THIET, B HHEO S RIES A EEIICE &L
THIZENTE, BITIEE) & AEIEE & O5mIE, H
fER 7R BhE, NELBER 72BN E T d D DA I EE /S 7 —
VickoTHIBILTWA. f2iEL, BEDLE A,
B (REE) A A TEIEE), STIEER L O R RIEEI 5
BELTAZRY w7 vy Fr—5h) 27 L OBEEHR
FHLZFRIEEE O B ALV, & ZCARMSEE, el
F A RITAEIEIES), STIEER L OS ERIEE) S A
ARV vy Fa—AY A7 IZRIETHEIZONT
BT RRTT 2 Z L 2 BRE LT,

FiE
XHE
AFEIIZARAPEEBEL9L B L O et
VTHNBIM LTz, PEER T4 EEER L. %t
SHEOPITESBIEOH 2H LELN, BEICBD
TEAREE D B (RGN LR L Tueu.

TRERHHIE L Ok &t

XFRE L, 12RERILL Eofifr ok, Bk v lE L
Bth L7=. JREEHEICIX, HE, (KE, EEZEEL
7o EEEEHIE UCiE, OGN E 5 X ORI
JEZBIE L7z,

i AL

BRIIE, FEATLFRIRAE CHEMIC L BEICIThh
7o BERL7MIEN S, MR v A7 a—L, [MiE
HDL =2 L 27 a—/b, [Mi{EHERERG, 22084 m
Wi, 7 U a~FZ o (HbAle) ZHE LR, =
NHOSWIIMKE-EAT 4 v 7 ICEFE LT,

HiRgh/ Sy —

FREENREOFHINE, 3 EINEERT (Active Style Pro
HIA-350IT, 7 Aw i~ 27 78 2 F iz, A6
RTIEHHEBELZ T 572DIZ, B G % MEE
IZ14 B R, BEARAE & K iEE) CAIE o7k k) F6 L OMBEfih
DFREMED & D AR—VIEBRE# A RE, 1 BhES
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THEIIHETRLE., £77, BBEHZAL TV
MHOFEB ZIERET 572012, HHEITITIERERIC
BT HIEBONEEZRROMRICEEZTETLOHETL
7o, IEEEEMERL TRRHIBIEL FoOEEaE cE e b
U &I ST BT A3205 BA kR L 72 IR
DEFH CEFRLEZ (FHD, 2012). A5 122405
M2~ IR ERER 2 5] < 2 & TR, 1 HOEEFRH
DL EThiEzo BT —2 %A L, FEAR
20, KA1 BUEOFEHBES BN, ZOMEAD
F—H ZEH L7z (Masse &, 2005). HH S - A
DF—21%, FERIES, LG5, HMHEEHHO 3o
IZHhEESh, 2L T, AIEEE, ST VLT
1K - - ESRE OIS E (METs « h) 235k 7-. F{KiE
@) B o f# #F 1%, OMRON BI-LINK /% @) f& iR
PROFESSIONAL EDITION Verl.0% F > 7=. epoch
length @ & S 1360F0 [ & U, & (K1& 8) o 58 1,
3METs it 2 {38 B, 3METs~6METs i % o i
6METs LA b4 @R & L7z,

HeataE

ARIFFROMERIE, TR CTEHEEIEEFETEL
7. BEMOFEMEOZEDOBNZIE, MISOR tIRE
2V, BFRENICI T 2 ERMEOBFHT Shapiro-Wilk
DIRE#IT-72. 72721, HbAlc (%), PHERER (mg/
dl), ABATHE RIEERERT (min), S47T0E 5 (K75 8 i
(METs - h), HEssESITH S (/&8 & (METs - h),
HP i R AR TS TS Eh B (METs « h) O BB W TIEIE
BAANHR IR hoT2120, 2 TOEKIZBWT
J v RT AR w ZHRE  Mann-Whitney 1 7E % 8
L7z, F7o, AEED, STIHEE L OH ERIE
L, AR vy Ra—A Y 27 ORUE AR
DIZDIZAET v o DONENABRIRE A B L.

fERRERIT B YR E BRBAKEL L. MiTicik,
R @ #EFF Y 7 b Stat View version5.0 (SAS Institute £
) 33 X UVIBM SPSS Statics Version 21% VN THT - 7=.

wR
B R RF
K53 OB RHVEHIZ SV T Tablel 2R L7-. AHF
Z\Z T B B DEMT68.016.15%, ZiElL54.1+6.6

K CTholo. £, RHFEICKT D BMEDOBMI I
23.24+2.0kg/m”, Zeihid21.4%3 5kg/m* T - 7=,

Table1. Physical characteristics

Men Women

n=19 n=17
Variable Mean+ SD Mean = SD P-value
Age (yrs) 680 £ 61 BH41 £ 6.6 FF

Height (cm)  167.6 + 4.8 1574 =+ 42 #**
Weight (kg 650 = 51 531 £ 96 **
BMI(kg-m™® 232 £ 20 214 =

#*% :men vs women p<0.001

3.5 wEE

B IRIEERFE B L OB RGBS 7 —

3l BE F A F VTR U 7 B IRTE B R R 38 L O
HIKIEB) S F — 2oV T Table2lZR L7-. %
AR LT R, B RORIE BRSO SR B 4TS
TEBIRERE, BLMICHEEREITRD bhenoT:.
F7-, BITHEEEFEEE (METs h) [2B\W\ Tid 5B &R
WEBREZEIRDON R o2, AEHFHE
(METs-h) {22\ T, (K58 EE A TETE & (METs h)
IZBWTHEMERBHL Y bEBICEWEE R LT

Table2. Physical activity time and type of physical activity lebel

21 192
1.0 25

Men Women
n=19 n=17
Variable Mean = SD Mean=SD  P-value
Wear Time (day) 52 % 12 A58 = 13
Physical inactivity time (min) 690.0 = 89.7 6213 = 80.0
Locomotive physical activity time (min) 1028 = 519 875 = 276
Non-locomotive physical activity time (min) 647.8 = 815 T31.2 = 863
Locomotive physical activity (METs+h) 54 % 34 44 = 23
Light intensity (METs 25 = 12 24 = 10
Moderate-vigorous intensity (METs+h) 20 % 29 20 = 19
Non-locomotive physical activity (METs+h) 169 = 24 21,7 = 36
Light intensity (METs«h) 156 = =

Moderate-vigorous intensity (METs«h) 1.4
*Adjusted for age. men vs women p<0.05

AERY) w7 Ra—h) R

HMBEDAZRY vy 7 Fu—ALY X 7250 T
% Table3lZ R L7z, FHiZFAE LR, A¥KRY v
7y Fa—R) Z2Z7IZBAL T, BRMTHERE
RO LN o7z,
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Table3. Metabolic syndrome risk factors

Men Women

n=19 n=17
Variable Mean = SD Mean £ SD _ P-value
Waist circumference (cm) 843 + 80 806 + 113
Total cholesterol(mg* dl") 2135 + 25.1 236.1 + 409
Triglyceride (mg * dI-1) 1203 + 755 794 + 344
HDL-cholesterol (mg-dI") 673 + 181 826 <+ 174
Fasting blood glucose (mg-dl'l) 953 + 85 895 + 87
Hb-Alc (%) 50 + 03 5i1 + 04
baPWV(m-scc'l) 1452.6 + 214.4 1567.6 + 460.6
Systolic blood pressure (mmHg) 1299 + 134 138.0 =+ 30.0
Diastolic blood pressure (mmHg) 80.1 + 10.1 794 + 154

*Adjusted for age. men vs women p<0.05

HEREE AR - AR v Ra—LY R
L ORE
BREICBITDHEEERF - ALK v
Fa—2AYU 27 LOBEE% Tabled, 512 L7, Bk
TlL HbAle M {ERBEATEES &L L OEFFEE L
DEICHEERAOHEBENRRD ST (Tabled), Lo
L., ZOMOEERIZE L TXFEE2MEBEIIRD b
Moto., IRV TL, BEREE Y — L XA &R
Vo Z v Ra—AY R0 LORICEEZRBIEITERD
B2 7> 7= (Tableb) .

Table4. Correlation coefficients among physical activity
pattern and metabolic syndrome risk factors in men.

Men (n=19)
hysical activity | activit.
PIT intensity v u: . Total intensity i r' Total
(min) | ronst ® | (METs-h)| \WERstY " (METsh)
i) T by METs-b) MET W oy -y METR
0.131 -0.011 0466 -0.448 “0.055 -0.319 0.199
-0.033 | -0.202 -0.088 0.065 0.192 0.123 0.185
0219 0.023 0079 ~0.095 “0.170 “0.068 ~0.263
-0.209] 0.09 0.233 0.350 0111 0172 0.156
0.179 0.365 0.269 0.441 -0.328 0.355 -0.244
0.301 0.099 0.073 0.111 0159 * -0.007 0479 *
0.256 0.006 0.040 -0.046 “0.049 “0.119
-0.014 0.098 0.093 0.147 -0.260 “0.276
0.179 0.258 0.187 0.002 -0.152 0.026

PIT : Physical inctivity time

Table5. Correlation coefficients among physical activity
pattern and metabolic syndrome risk factors in women.

PIT 5
(enin ey | intensity
(METsh) (METs+h)

0061 [ 0287 0050 0020 | 0248 -0.0m -0.110

0082 0328 0341 0407 | -0077 0091 0040

0069 | 0221 0264 058 | 0BT 0166 0.191

0084 0155 0161 0013 | 0000 0216 0.108

0042 | 0399 0040 0397 | 0182 0289 0.051
bal 0086 | 0017 0106 0044 | 0047 0012 0.088
Sy ressure (mmllg) 0274 [ 0347 0225 -0389 [ -0110  -0323 -0.161
Di wre (mmHg) 0014 | 0451 0302 -04m1 | 0007 -0a4s 0.108

HI1E ERTETAH

£E

SIS &2 W2 IE RO CTIL, WEIE
¥, EBEEOHEEBZOLONRAZRY v I v
YR —A Y RZIZRIETREZRGTTL TR, R
WF9E CIT B IRTEB) 2 A1 TIEE) & ARTRTEENC Y JE L, ©
NENDOFEEBNRAZARY v v Fa—A) 2728
D& D EEE RITTHEBRT L TV 2RISR H
5. AFRIZE > TERIZHAL ML RoffERIE, Rk

2RTHD. 1) BHEFEEHEICHEV TEREOERF
{EH R L HbAle L ORICHBERADOKHENRD bh

7o, 2) BITHES RIEE R LMICH B R 2R

bhieinoTos, AEFEBREIT, KEEICRE VTR
BBEELV LEEICEVVEL TR L.

ARFFETIE, BUHEICBW TEREEOATEEEE &
ABRY v Ra—h) 27 LOMICHE 2B
RO BN, FHEBEDAEEEEHRE L A F R v
rvrvRa—AhA) 27 LORICERERBEEITRD b
2o 7z (Tabled). ZOFKFE LTE, 1HIZEHEDS
KR EE O B (RIGENE & P - &R O & (RIEEh & O R

Ya—bOEOREELTNLEELLND. [KIRE
AIETEBIOMRER & LTI, AL, Iz, BT, #

ﬁ,%b%b?éﬁ@&&?b@,fﬁﬁ%bTﬁﬂ
BAXHTRNLF—HEEICREBEELTVS. 20
L0 7 ARTETREN I, R REOERC XD =L
FoHEREL B L TEAENRELS, BRI
2 BT ATETEB O & B E A OHBRER A R~
ZERHE SN TV S (Levine 5, 1999). & 7z,
Hamilton 5%, SEBMEOH RIEBIEOF B2 )0bD 5
P, AEEERE AN S D 2 LS 2 BIBERFC A &R
Vo2 vy Ra—20FHICEETHS ERELTH
% (Hamilton & , 2007).

£7o, KFEORER, AZR) v RKe—2AaY
R L ARG AR R - OBRIE, BhETRERS
ZEDIRENTL. FRCABIR T, SMTHES REBE
CRBWTHBE LM THERBWIRD bR T
2, EEESEIEEECBWTEERN BN LY B E
BICEWMEZ R L (Table2). ZD X 5 2 BLMOH
RIEBREOE VT, BEOEIEA X A NV OiE ) BIR
THEEZLNS.
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S BITARIZETIE, BHICR W TIRGRE OLFES)
it & HbAlc & ORMICHE R AOMHBEAAHER Sz,
AL —T 1 N5 4604 & i S FE B M B (RIGE) &0
MEREBIAE Y 2 7 RT3 L O12FEMOBHRAEIC
LKBAFRY v RFa—n) 27 LOBFRIZON
THRET L 72 S THFZEIC 8V Tk, dEEEMEH (RiEEh o
BB, BIERAER O I b b TIEER)
HEEEBOMRVEEL Y b, MEA XY VBER L
OB 2B & L2 HEIRIG V) A 7 OF B2 E T3
B HAL TV S (Ekblom-Bak 5, 2014). LAavL, %tk
TIEEOBEITRD b otz b ST 5.
F72, 4834 D HARNPEE % b G TIRTRE O & (KI5
L ALZRY vy Fa—ALOREIZOWTI,
(KR O By (RIE BRSSOV BEIIR VOB L b, A 2R
Uy vy Ra—LRgE e L OREEHENZ
EHImEIN TV (Kim &, 2013). 20134 (2JE4E S
Ba S RE L@EESL D 00 S EESES (7
T 4T HAR) T, 65k Lo EEE X, HMEL
D91 BIZ 1EI105y X 4 [8l0 H(RiGEh %17 5 L 5
BLTWD (EAETBEBER, 2013). 2F0, P&
W, FRCBMECBO T, BRIB T OO 135
EixMbT HREHELZEAERI ZLAEETH
0, REBEOHKRIFEBHETHL AL R) v Fa—
LTI LT—EOREFEOZ LA IND.

AT DD OHIRE T 238 5. ARBFFEOT
SEFEITERNICTEET 2858 2RI
BRAREEBUTITo 72728, BB Etrtes
DEZIRYBHHZ LN NS, £, HEE
BEIBEOEELZTHLO0, KFFEICBVTIE
REOBERELIT-> TRV, ZOMIZD,
epoch length (eI fEIIE) O E HZE T 545, Epoch
length &1, (RPEAL CF—% 2 #3200 % RT
HLDOTHY, MEEFTDZ < 13 epoch length % i<
FHET H 2 EARETH D, AFHE T epoch length
ZB0FVIZERE LT oAy, JeATHFSE Tl epoch length
ZIORVICRE L2 S & 5 729, 4 %13 epoch
length Z 10F) TIRFTT 5 Z & bBEIC AN 2T HIE
L7guy., 7272 L, SEITHFIE TIX60F) @ epoch length &
10F) ? epoch length TiX, M (250 IEDOFABIRIfR A
BB, EARICKET2HEMEFRERSD O 2

T, RERBEVERN I EBRHE SN TV S (Tanaka
5 ,2012).

UEDX S BRERHD b OO0, RUFFRILAEEE
BEBITREN AR v v Ra—LY) Rz el
DX ICBEET D ERE L, BHEPEEBEICENT
(KSR E O A JETEENE N HbAle ICHERBEEEZ o2
EETRBLERIZBWT, AERTHDIEEZLN
5. SERITEEEDEOMGHIZIEMA R ZRY v o
v Ra—L ) RA7ITE 2 58 % BB RETT 5
ZENBEEEEZLND.

E7S
[

i

AHFFEIL B AN B 40364 4 R RIS R, ik
T =250, SEIEEFC LA HREEERIE S E
ML, AFR) v s Fr—AY) A7 R85 2
LHEEIEH Y- OREEZBRE L. ZOREE,
B @ R TR E O ARG E A X R v
Yy RR—A) AT L ORICHEERENHER SN,
INLOFERPLBHEPEEFHICB O TL, KEED
AIREBEOWMMN A Z R v 7o Fa—hY 27
DYERATH S Z LRSI,

SR
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Study of corresponding to the junior high school martial arts compulsory "judo teaching program"

Hiroki KUROSAWA*, Katsuhiko YOKOYAMA**, Atsutoshi ARIYAMA***

Abstract
The purpose of this study is the proposal of corresponding to the martial arts compulsory junior high school
"judo teaching program".First, the teacher was the lesson of judo in 2012, we have interviews. Second, it classifies
the interview to achievements and problems, we have five proposals for evaluation and for teaching safely. Finally

we have distributed the "judo teaching program revision" in Kyoto and Shiga Prefecture of junior high school.

FEMEOEMICE L CUERSEE 1, EEs

DFRL), Thigk - i), [EEHE REOFEEZH

REMENRE, FRISEOHBEEREOLELSZ B0, el (FE1) 2FEmE L. i, MHEE

T, RIS HE BT & RS ik oW T, AR 9 AFRITO TR EERIEE
EENKBICEET SN2 &L o TSz, 20 EEEERHAERER] CROBESEZFEL R
R, N E THERREEFTROBRER TH o2 L L bis, BEMNAREESEL LT, I#RIEEERK

FC&IC

TEOE | (G208 - fIE - MEEDLRIR) 2, Bkl be |1 EEHEMETEIREOF5] (SKETH) ) % TR
TORFENEESTHZ Lot BELOHA BOKR—LN—JIZT v 7L, PEEOFREE NS
W, RELSDHTFTHRO2ETHS. 1o8IF, HEE <TxsrL51cL1:

AEOPT Mef L ULOBEE ] BAHEFHINIZZ LI 72, ZOXIBRIHBEEORARELMTT D

F23boThd. 2o0BIF, FEBEEFEOBMN,
2T OAGEIER O LY - AR5 - et E
BEEHLITHDINDLTHD CCERHEE2009).
O, H1IFETE, RE- F U RAEZE0LETO
EEEI A FETH LI TH S,

T, £RAARFEEERN [FERES YV EA), £H
AAGEEB S [FEEFEORRE] &) HEELEXK
LT3,

Lin L2 s, HEROBREG TR, RERROEN
HERBEPREABY T LR, ROk

* o BT SLEE R AR
Tonan high School Kyoto
601-8348 i X5 PET B S RT 413
41 Kannondo-cho, Kishoin,Minami-ku,Kyoto 601-8348
o AR A K — R
Doshisha University Faculty of Health &Sports Science
610-0394 FLHIDTTIZ # ffE#h 4 1-3
1-3 Miyakodani, Tatara,Kyotanabe,Kyoto
o SRR K
Hyogo University of Teacher Education
673-1494 AT FAK942-1
942-1 Shimokume,Kato,Hyogo
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ORI TED L) ITHETIZR WA KIRELS
ZoTWHHEERENPE X TV S ((£E2008).
LD, FEIFEE L GESEES TICRBI S EE
RERLHEEUNER LTV bbby, KEE
EIZBT B MEICONWTIE, ZoEBEERTERER
TW5 (RIEH, 2002 ; PIE2011).

Z T, EFEEZFUREMEOREREOKE - HiE
DIFEE R, FRR24E 3 Al TREZBEMES) (1
2) ZFIL L, BEMELICE T TORERER & 3
EREREEORE L B L LI-FEE R UM%
BT 2L Lol ZOEBAEIL, EER&%E
RPREREEM L TIHEEORESC, AR—VE
o DEEICET 5 R E AT o/- £ T, FuEiEH
EEER L, ERICHIERE (E3) 21To72. 2L
T, ZOWERR L LT, FRk244FE 4 AiC Tk
BEEEROO TOZERE) (LT, TRE LI
) BMER S e, BEFOREEOB ML HoFE
H] 2 LI Li@mERFEORELZHRLE LTVED
LT, TH#E 1T IREREOFE] L) uh
T, FEREOYLENLETHRMRRENTE S
£ 5 ICERE LIERR S iz,

BB, RRMICEE 2308 % fV - g L,
BEMAEICIIRA 2 O 5722 D THRES 538 10k
BT 2R STz, £, BEORIZBRET, 1
ZAMEZAL, HESEEEDDLLIICTREN
7. HITRHEE 1 ERICIIER, 2 4FERICI0BRI 0%
BREERPER S, SREMONBTITHE LT AR
D IFEBH—R] &, ZOMERT LI LA— U037
bz, ZLT IFA#F 1X, TORELFE~DORY
HrEm < FHE S, FET - BEE - RBHOREE
ZEENLERICEA SN, ST o2t iR

LAl REMECLUEICEREORETIIEERE
T Z o TW ROV, Breidtide & ORBRITEA
ELTRALTEY, A - REELOARLOFN L
Mo TV,

iz, WIREEELE U THEEE )L L EEmPEE
FEIZOWTORELEDORENR L INT.

Z T, AR, TRERS] PMRELZER
TEE] #AWEEENS . LEL1ER (Fk24)
DFETZZE O EREOMIE S 2 B & B0 | AR O
70T AOBBEICOWTHRHTEZ 2 AL T
Bis

1. Bk

(1FREDITR

FETIE, HELC—ERIC TRE] 2RV - FaE
¥R AT 720, REMEESEO P THEE
IRELToPEHBENR L L, dBE3E1
WKRLEBHEE 44 - kHEHB 140554 TH
5. FE 205 R H40RE E TOERIZH MR TE
D, BEOFERERBRAFFOEIERC-DD24
DHTHoTz. 72121, FaDIZ >\ T, FoEfs
HBORBEHITI2ETHS. JABHE IV INETIIHS

O, ORI, FEMEERIT S\ TR 4 AR A

TW5.

(2FREDHZE

SHRHMIE, FRCAEEDO PR FEAEDRERE L
L, RUVIRLEREEMB I, MR H#EELEM
L7z, £7, TRFE 2AVWEFERECSNT, %
SENG [RRESy), EEANE), TREmSE), TE

ENT=DOTHSD. FEORIS], THEEA - s 22250 T, 1AM
®1 RENRE (FEREFBTRHE) OBE

BSES TR FER FEEREEFEY | ZEEERERR - £k FREENE A

A % 205% A% 34 L 2012462 2 H

B E 20m% X 24 L 20124E2H 2 H

C % 407 254 FY (20%) 201243 H 3 H

D LS 307 184F FY (24) 20124E3H3H

E % 207% A 44 e 201243 H3H
EE1ERR
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SONTRE D AFEREZITV, F0%, EFROEFE
RENLIHIZHELWLWHNEICODWTHERY 2175
7o, HtRIZ, SINELER Tl L, AER-CHBESIZD
WTRRE L 72,

2. MERIAEOHRRVHE

(1R

FEDOFER, TFFEF] AIEH LiBEO/RRE, TH
JeRtE ) THEERAE] THEEBS) O3 AOERICAHD
ni-.

£, THITEE] 2oV T, 1 ERICA1IER
OFFEFE A FRE L T2y, AEORKRTIE, EE
ICREDREICKE TON LR BITERICL-T, 6
~1E A ThoTz. L Laensb, TRE
EBAR2D L DT 6 BEFICHTTRY, EkoigE
FTHETHORICERES A TWS TEDE] ofgE
ZIEEY 2 ICERE L T 2720, 1R T TN
WIBETYH, RBEHEA L TAHZ LN TEE
L OFERIA e Sz

Wiz, THEERE) 2o\ T, fEkoBEclil
DOIFEREHEIN TNz, X7 —T =7 PLolE
BIRERELIMO S 5528200720, TRE) IS
N—TT— 7 %H8E LI-RRARD 1585 — K] 2348
sn T, ERAEMEEH N TE TV LD
fefR e ant. 72, S A—7HNTHEO THEIF
Z) BEICOWTHRT 2 EBRZT bhic & OBE
bbb, ZoZid, TRF PHFEREEFECE
HINTNWD TEFEIEBORE] ITHRIL-TNHE
EZbhb.

REIZ, HREE ) oW TThhrn, TRE) 1%
FHEDOILE - HEROBEHTCFEHBEOEAF ¥ —72 L
IZONWTa T ADR—V T, B0 <@L
TW5. 207, RiEXHMD THELZHE»D
%, MEx7m0WRA v IS TWwWsoT, BE
Zff o CAMEICIEE TE/z) L OFFMA 2 S,

(2)RAE
TO=FTIE, K2 BREEIZOVTORREA RSN

2. REMARBREZEETDILUTOSRIIELDL
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1, FEREEECAR I TS TEBED)
BRI E 205 X Mk TBioft )| offEk
IZDWTTHD. Rl DFFAIL, BEICAARDER
72 kIt ARES B S Tna. HEH
ot TRICIERELS, ETOEREORER?E A
fEHZV] LWV OERREINT. T XD RRAEEICK
LT, G725 2 LT B O IZ OV TOR R
EEERVETHD L OBRNSHRH SN »

ok, HELFHIOWTOLSTHD. ¥l
TR ERAE T THhe) TREEE) [andl, B35 - ) o
3ODFHHOBAENTEN TSN, EREOIFEHRE
T, BESENSEENRFMmRELREL, Ho
THRIZ A ) REEICBET 2 Mk COBEEA 122
W, FORGEREICSUT AR TBEEE) % H
ELRTNERLZ20. L, ¥ THRELFES
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*®2 H1%F HE(FE) HBESE
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L =% ¥ Aafes cirg
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— R iJI/TV/:/ fLIE - BREEICOWV | FHEOREELILE, EABEIC O W THERET
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EEh2 SEHE B (1 @) HOBERLPEN R E A EAET 5,
E@3 20 HIEID % & - % AZTH ZITEOEAREEELTEDL LT D,
&84 20 BT (FEE L) F OSSR E B A& BT 5,
1&@h5 LI e osEf FFOB XIS U OB R TE 5,
E#6 1) F L (FNV—7"THAFE - B i) BEOBBIZBT ECOMELERT D,

HE EEHEFWES (2012) IO TOFERE] pI~ 11%2 b L IZEEER

1B E Ak~ EE

1. ¥hHER

- BREENT D720
CDEFENEEBICEHDE. BRERLEZES,
2. BfhiHR

- BEVZEEET OB LILEETY.

FEEFETHEAM
FERIRE BWADLBOHA
(MEHEMITEMIRD)

IZ. DEONERLENICERTAI L.

CBARTO [RA] ZBHETRHOTRAEL EEHITEL. RICKRABDILEZDHTT.
— &l JEE@'%?E’_{’PE&K FWRVEFREET.

<ZiFrEMN

g REHFEVIES (2013) [0 TOFRBEFESGETIR]) p 28

K1 FEOREERE

BhienE ofgfnie shi-. MR T HAGE BRI D TR =M T8 it
5 OFEERAWIZER (X 1) #4FE2BICEAA L
FEAZFETIEMEPEMESELZEELE. 0T

[P
3. WW7O75LDRE LIkY, FHOEBEELT, HICHTo 2%

HMERVAEICL - T, EERBENERINE
2B, ThbZHETAHZOICITIE 2R LEBRITOR
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Open up measurement possibilities
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Treadmill with Built-in Force Plate
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A Portable Gas Analyzer for Measurement of Metabolism
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Measurement of 3CQ, .~ 12CO; Stable Isotope 13CO,. 12C02
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