KYOTO

AND SHIGA
JOURNAL

OF PHYSICAL
EDUCATION,
HEALTH AND
SPORT
SCIENCES

ORIGINAL
Yosuke YAMADA et al.:
Validity of tri-axial accelerometerfor estimating activity
energy expenditure and the effect of physical activity
on autonomic nervous system function
in Chlldren ........................................ 1

Hiromitsu HASEGAWA et al.:
Basic study on footwork in baseball fielding
—focusing on foot placement and catch position— - - 11

Edited by Kyoto and Shiga Society of Physical Education,
Health and Sport Sciences

& $ O o oPFom B 2

U

ISSN  0912-3946

(Z3

RAREE

FEL

WFJE

R &
WH Bt - NRZEICE T 23 MINEEANEEHEST DR Y
MOBRE G5 NI HEREFHENBRMGREEECEX
REVES

ERINBAEM : HFEROITOHIKIZH T 2Ty b 7— 0 OEBNHE

_%imB;Uﬁf*{ﬁE(:%abf— .......... 11
ﬁgﬂiﬂﬁﬁﬁ?%ﬁ cl: U N0.35 --------------------------- 27

REBBEBEFS

£ 25 %

FR2457 H




10.

11.

(R T AN MRl - BRARAHUE a4t 4 B 1 0 —ikeT

. THESRE R E #5E)  (Je3C4 Kyoto and Shiga Journal of Physical Education, Health and Sport

Sciences LA FAGE) 13, HIUEEAETEROBMETH Y F—RLLLETT .
MEAALREBORE - AR—VICHT IR/ IAOERICH TS, MEZBRDVBOIIGEITIT

KBIBMCERZFRBET 2 2L TE S,

1ROFGLOR S FAFES =V URZFEAI L5,

CEREE PTEOBEBERICHELL TERR L . i3 WS BE EENEORI 285 E L TR

ERELEHRH R T 5, FREIIWordE7213PDF 7 7 A Ve T 5, BF 7 7 A V& A—)L
witH L <IICD TR T 5,

. BRSO FINRLE L TSEDLVWNEL R EZ R AT bOTHY . NEHEE - B #E

[ZOWTHE S, D2 ORATFIO L O TRITFIUZR B0,

. BRESUIREZESPEEL. TORBONEZRET D,
. RROHIRNCB W THBEOR—VHEBIm L 2546, H2WE, MR - BERLELICEMAEZE

THLDE, TOEELZHEEOABR LT D,

. BURNEARERHC A MK ER LIS 2 L. ERICLVFEITIEL 5.

. RHEOWEFH IOV TOEKIL, [REMEREEAE WERERFFROTLT S,

MEZ BRI ERTRB VTR T 5.
B S N F RO E AR T 5.




SRR T

NN B
=y

Rk 24 4£ 7T HEH

AL

==

AR AR UNC St

6 M PRk 25 ) sUEREEERT FRIEES IR DRGS0 T

K

B N4k x ZVEHED 2 & L BBOH L LT E7,

SR A AR PR T, 5 5 (8] (CFRR 24 42 5) RURRREEIR R 22T
TROEEICTAFT LI LEHLE L, ZRIGHEZET LD

H ]
Z oA
ST —~
S5 Ik
P b N
® E )k
B B # D FE
WwE 0 XB
- - S

FeHABFANRIIEIZ DN T,
THERNFAL LTET,

A

=1
(i

DR ERE PR B OGBS L, e oiEt L ot s E kA
L35,

C1fEBTZ0 20 THE R E L, 3PFRREEICH LT 5,

C HEERFICBWVW T, HEEKRERFEORETHDH 2 L,

© H RS
KH @ - AR—VICEHTLHE - FEORE L RERLBFEINLI D THD L,

CHEERRICIIE T —~, By, NEZRECZMRICES, ER 25418318 (4A
HEIAR)) ETICTRSEICIRINT 5 2 &, HEFERIL, s EEET PR R — L —
> (http://www. kyoto—taiiku. com) 2B H T ma— K452 L,

DT 612-8522  RUARHIR RLIXVRBRRARAT 1
THESHE RPARESR heEE %8 T 075-644-8280

DR 24 R R E AT PR EESIC TREZAS AR, FhEO%, HEST
KT D,

D K 25 F 3 AREOR 142 [MIRHEEEE RS R 188, — MV LR
THRET D, BT NEEES I Sk, k25 4 6 AEE T35,

ERL26 8 3 B (FRE) IC1ThL D5 143 [BIRANEEIRE ¥ (BEERE) THREL,
Tk 26 £ 6 A 30 B F CTICPReb s BA T P EIC M HEL LTERT 52 &,

IREEE, MEE 1AL L HEORET D,

Bk



INRERAET IR B 3 BN EE R IR B B R O 2 S D
R 70 & NS AR B B 08 B AR RE I 5- 2 D 2R

IWEEIT, BRMESE, LER], WEREz, EARET,
OHEER —, AREYE—, WA, HPREBE, NEET, RESER, ARSI

Validity of tri-axial accelerometer for estimating activity energy expenditure and the
effect of physical activity on autonomic nervous system function in children

Yosuke YAMADA*, Mami FUJIBAYASHI**, Satoshi NAKAE****,
Naoyuki EBINE**** Yoshiko AOKI*****  Yoichi [TO******  Junichi SUSA**#*%%*
Toshikatu IKEDA****#* Hiroaki TANAKA®*, Shingo ODA**,
Toshio MORITANI**, Misaka Kimura***

Abstract

The accurate measurement of total energy expenditure and physical activity in daily life in the children is
important because they are related to obesity and deceased physical fitness. The daily physical activity might also
prevent autonomic imbalance. The aims of the present study were to validate the newly developed activity monitor
with tri-axial accelerometer (Actimarker) using doubly labeled water (DLW) method and to examine the effect of
physical activity on autonomic nervous system (ANS) function in children. A total of 12 active children were
participated. Body composition and physical fitness were measured. Two-week total energy expenditure (TEE) were
measured by DLW method and estimated by Actimarker. The ANS activities were assessed during the resting
condition by heart rate variability power spectral analysis. The low frequency of the heart rate variability (LF; 0.03-
0.15 Hz) is reflecting mixed sympathetic (SNS) and parasympathetic nervous system (PNS) activity, and the high
frequency (HF; 0.15-0.5 Hz) is mainly associated with PNS activity. The TEE estimated by Actimarker were
significantly and highly correlated (r = 0.899, P < 0.001) with the TEE measured by DLW method with no
significant difference (P = 0.592). The duration of low-to-moderate physical activity was significantly and positively
correlated with PNS activity. The duration of vigorous activity was significantly and negatively correlated with
heart rate. The results suggest that the Actimarker can be used TEE measurement of daily life in active children,

and the objectively measured physical activities by Actimarker are associated with ANS function in the children.
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AR, ARG OBRLS B ENME S A B — R T
TLTWDRER, BEAETOSRIES RN D LT
V% (Boreham and Riddoch, 2001; Moore et al., 2003).
FEBICRBNTS, HRFEHENSZ ZETETHD L
T2 & DOHENH 5 (Boreham and Riddoch, 2001).
/NRE O B RIEE L, ARSI &R <BIE L Tw
2 ZEh (ITEA, 2007), L b OB FEAETERO
HEREIC L 2 =RV F—HEZEMICIET D Z L
D CEHETH S,

HH AT O HRIEEE T < X HFERESTEE
DR RN Z =BG E T ST E 2, K
TetEICTED B o 72, 1982 4 Schoeller & van Santen
DNTEAZRK (DLW) 2 & Mcw)d THEA L, HikiE
HEEZMO THEMBICEETEZ LI 2WMELL
(Schoeller and van Santen, 1982). DLW %%, HEEkL
R E L EIRY, HERAREL S AEERT ORI X
NF—HEEZHETELZ2 20, BFETIERLE
OB WHIEE (= RRAZ V2 — R ) ITifES
THND X9t £l DLW L, HERERHE
HE LAAEDED 2L THREHEZIMT 52 &
L AE[FETH % (Levine et al., 1999; Westerterp, 2001;
WEEFRIE D>, 2002; Manini et al., 2006; Ishikawa-
Takata et al., 2007). L2>L, DLW #idHb Tl (1
N1z 10 HTHRE ) 22 Licnx, FERETHOREH
RTREZTHT D LB TERNE VWS EER A LD,
& 2 CUL AR TN EE G 2 B O T B AR TR B R T 12
HMEE > TW5D (Bouten et al., 1994). FEEE, Nk
FHETIZIER AR 2R TE 2130, SHfTho=x
VX —{HEEOEM LM S FTHE Tod 5 (Kumahara
et al., 2004). FEA O L FHEITTEE S 7R 53 D JN
B LT U T EEE (1 BN ) 32 o s, Z
O 1 BIEEF T, R4 & OIREEME S RIEEO,
HOWETR EOAR—YBEED T3V F —{HHEITIE
TRICEHE T & 220 o T, ol TR Y b & T 3 il
IEEFERHWD ZLI2hY, ZULOEELEDLE
FEHHRIEH O R VX —E&E% L) EffICHMiCTE
% X 912725 T X7z (Oshima et al., 2010; Tanaka et
al,, 2007). & bflr, Ficse 3 flhniE B IR E)

il

Bel (72 7 4 ~—%—, Panasonic L8 ) AEH#HFE O
TR —HRELEBEICGHMITE 2 L 2Rl
7z (Yamada et al., 2009b) 23, Z DIEEEFHNT-EH T
KU TOBHAFEED & 9 DITRIEBRF S LTV,
B OIRENE T — R 2RI R Thh
TN ZEND, BRARBREERHDLFELITEBNTD
EFEICERTEBSFHI T E 20325 Z L AALEET
% % (Tanaka et al., 2007).

TEFEPEZ SR L T D J i BReI1L, Ak 72 &
HIEEC LD, ZOMELZED IAEEEZ LD L
(Amamo, 2001) X°, EARFHEHI K FLEE A HRE 25 0
TZANF—WUINT VA2 2\ E 2 b DT L3
HHAL TV S (Matsumoto, 2001). Nagai 5231 & b %
KIZTAT - T2 WF5E (Nagai and Moritani, 2004) I, H{&
IEERICOWT, BEREDO AR —VIEBOF I LY,
¥ 3 B, 60 3 LA D AR — Y B0 FEhE & LU
X5 L CHMAMRIED & ORBREFHITWD, HFE
BEDOLZ NS T, HHCL D =3 X—H&
OEEINTIN Z T, RSB EERR DM FIC K D
ZhAEDS, BEm TEH IR L THRBRICE WSR2 5.2 T
WD RREME D RIR STV DA, ED X5 ifED
TEEN 2N B AT E) & B 92 2 2B 5 22T L 7B
FTFc DFIDIRY 220,

ZAUBRATHFE 2B E 2, IEEIER 2 W THEAIS
ATz B ATE T O S FE H ARTEE) OE FIRe [ 23 B AR
HWREICH 2 2 W BEMD Z L1, TEb RS
BRICHEBERBRP DD LE X T, KU TIE, R
ERAIEZES TND T ESBIEH LT, O 3 b
FEFF IR BN AT O = R L X — Y B EHEE O YA
DLWEEZHWTHLRNICT 2 2L, BLUQHFA
& T O ARIEE) S B AR IC 5 2 D8 2~ 5
ZEEHMICERE{To T,

I x5 &

MG FEHNICIEET 5 11 - 13 o/ 2E B 4
F13 4 B HBICEREIT o7, W1 4I1E DLW ik LiE
FEFC L D =L ¥ —HEER X OFEETHEON
TEHIR A FRGEIRYSE I K W BB, AERE
LRSIl O B ORISR L T2, £ Tox5E

-2 —



V3, BT DR OBE RS (KRR ) ([CPTR

L5 BU LD 7 Z 71BN ZFEEL TWHETH o7,

ES T AESR SRV EPNE S 2 e O L e
£T, REHEBIOARNCLER L HIE TEBRICE
T O 2N LR 25 ETHEML .

FERTME RSB 1T BT R ERAE T, R

HiSE D 720 Lo 2 o TORRE THIEERICH TRGS L 2.

SkEfth, oA RZOL, BAIEETOL
BREHHAEITY & & T, DAEBOBREMAEITIC XY
B AR RE 2 R L 72, e\ TUR Z2 8- (R 10ml)
L, DLW Zf@EAER L7z, 20k, 3 K% L0 4
W% ORERRL, 77T 4~—h—%EAL,
K72 & TNT AR 72 £ O AJKE: LIS IEERIC~ v K T
Loy LEELIREET 2 HEE T Lo IcsH
o, FEERBIIL B A KS X ONEE RO T — ¥
DL REERAITVY, Yamada et al.(2009b) O 5EIC K- T
KA LHESNIZB 2000 Lz, A2
2 AMI%Z ORI 2 RERIL, ZE AR ICHE
LRz AW TREL 2.

DLW i : DLW {EOFE#E Yamada et al.(2009b) 1Z7C
WEA TV D, 7:00-8:00 OFICHEE AR K S EHTZD
0.12 g kg ®2H20 (99.8 atom%; Taiyo Nippon
Sanso, Tokyo, Japan) & 2.5 g kgl @ H21%0 (10.0
atom%; Taiyo Nippon Sanso) D/K &5 L7z, JRIL 3-
4 REfRIfE, 924 REfEI#%, B L OEE16 15 A% O]
(CERELL 7o, ZERINLRT L E B HTEt (SerCon ABCA-
G and Hydra 20-20 IRMS, SerCon, Crewe, UK) % I\
TR ORERAAL Z 58 L. 180 O 53 # T i
CO2 M 2 & LTV, 2H O34 1213 Ha % A
HALLTHWEz. 2H O A Al 2 vz,
[FEIRLAR S BT VAR P R B ARG EIF R TR L, &5
VIV ERBERLICHWOND Y 7 7 L v RARIRIEAE
T3 EIGHTL 2. 3 BRI o Mt o 7L &2 v T 180
ECH OFIRAER (No B LU N 2Rz, KD &
(TBW) IZ, No/1.041 & No/1.007 OSEHEIZ K- TsRed
7z (Racette et al. 1994; Yamada et al. 2009a). (&5 HA=E
i [Body weight — 0.732 X TBW]/Body weight | T
Hi L 72 (Racette et al. 1994). 180 & 2H OPEHR 2R H

L7zDb, COrHEHHE % 0.4554 X TBW X (1.007 X 180 HE
HiZR— 1.041 x2H PR R ) o TR D72, ZAUXFENL
R BIISEEAG R DK FRGUT TR 25 L WO RE T,
Racette et al. (1994) OFREFEOME CTHIEL 72
Schoeller et al. (1986) DigXH D A6 ZH W2 b D
Tha.

TEE RS 0 3 EhIN R E SN ENE B EE (T 2 T 4
~— 71— EW4800, Panasonic f:5) OFEMIL, JFiEde
(2006), Yamada et al. (2009), Gando et al. (2010) {Z
A H D, Z o3 EinE R 0-2G O THRIZIE
BhRRL, a—=N"2T7 4 VE—%HFL, DifEEs L
TW5. 0-2G ODIRE % 20Hz OV > 7Y v 7 JEIk R
TREET D, 3 A DOERINEE D /L b OFEHER 2
(Km) & —4% Z L IC78k+ 5.

2

LB T2 n i3 1 55720 OF— 2% (n = 1200),
Sx, SyBIOZzE 1 HEOIMEEOGFHETHS.
Kin D FEFRIC TSI DIA BT T AL 72 0, (i
ZktGe & U AFZETlE, Km 1240 to 160 m min! F T
D 7 BEFEO AT X O T FEHO B ARG E) (3207
TORE, EFZ, #H, gFErRE~2%h, Mk,
TelE, b)) R oOBFEIE (VO2) &I 1T m W R
D& - 72 (R? = 0.86)(Yamada et al., 2009b). Ht-> T Km
Z RS L LT B BRI T A » Y (MET) 3R EE
DHEESND, 2D OIEEHOFT =281 52
LTRSS, DLW EORIEMIH 2 M Lz, Bif
IHEBEIRE I DWW T, IMETs AL TO 94T 21T > 72
(1.1-2 « {RBREE, 2-3 @ (KH5REE, 3-4, 4-5: sREE, -
6 FEGREE, 6METs LA L : E5RE ORE (5).

OAEE) O AT © DIEE) T — 2T VR
Wiz T, HARRIES) 2574 L 72 (Nagai et al,
2003; Nagai and Moritani, 2004; Fujibayashi et al.,
2009a; EEFRIZA>, 2009). MEHTIEOHEEE 2 TR T
FTCMsHEBEDOLEBEHNEL T ¥ VRNV AERT VT
(Bio-Tex, BBA-8321, Kyoto) THilE L, 1024Hz T A/D
ZEH# (DaqADI32, Elan, U.K.) 1T - 72. &K IZ

— 3 —
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HTBasic(Trans Era, Utah, USA) TE L 7= 7' v 75 A
ZHWT, RREEZ Ims WORETRDZOL, %
® R-R [Hf@ % 2Hz ORFRINT — X ITEB L T, S HIT
BiE7 4 V& —%FAV, R-RHEBERRSIT—4% O DC
BRI LY REREL NI VT Z A TOT—
BEER TSR EAOER L T —F7 2@ E 7 — V) =&
B, DAZEFICE TN FK S OB E 0
WS (N ZEHELE BT —27 |k
B, KA (Low Frequency, LF, 0.03-0.15Hz) %%
L &AM (High Frequency, HF, 0.15-0.5Hz) il% & &
Bl Uz, 3BT vy 7 BV T %E 0 5, HF
R T BIZS AR ENRE 2%, LF B ISR (— B %S
) FRRRENRE S B S, S DT —D KN H
BMHREHORPFEZRT I EHIEHRIATND
(Akselrod et al., 1981; Moritani et al., 1993). K7 T
I%, LF k%3 X OHF o ichiz, 0.03-0.5Hz [l /N
U — D0 (Total Power) bR H L, # B EMREIETO
FMBEYEL Lz, 26 0D S, HF i % Total
Power Thr L 72l % Bl 23 &1 #% 15 B §5 1% (PN'S
INDEX), LF % & HF 545 TR U 72 % 2 A g s
Eh51E (SNS INDEX) & L CTHH L 72,

FEFHAENT © E T — & 13 + R RZAE TR LTz, #
FHULER 2 12 SPSS(SPSS ver 12.0J for Windows, SPSS
Inc. Chicago, IL, USA) ZH\7z. DLW LT 277 1
~—H—OWFICL DR TR F—IHEEO I
XD t FRTE 72 & ONT Pearson DFERAABE 4T %2 H 7z,
T I T A== XD HRISENEDH LKA DL
BACIIR O t BIEE AW, BRRIEE & BRI E)
LRI, BAMRIEESERS M Z L Thaen
Z &M 5, Spearman DNANLFABA 34T 22 WV THI~ Tz,
A EAREL 5% & LT,

I #5 ES

R D G R & ONTHR TR D T3 & FE
RZEEZR VIR LT, SGRREAPARL TV D HIHA
HF A S OFER L L T, BAHITEEYY L IRIER
CThH Y, REMAEFIE, KERLE NTO0EED
72 <, MBIREBkONEIE WME 23D STz,

2 21T1%, DLW {E72 5 ONT 3 fili ik B8 51 NS B
Bt (T 774 ~—h—) ZHNTEHIL g1
F—IHE & OVHE & EERZE R b N OB
AR e, W ORICIEIER I2iv e BRI fR 378
LA (r = 0.899), WEOEICHERZEILFEO LA
Polz(P=0592). L7ehoT, 77274 ~——
ZRWCRE XX —HEEOFHINTIER ICEm 2y
WEHETDLENZD, RIWKE, TI/F4~—0—%
AWTHN 2 B OR= 3L X —1H2E, S5, B
FOBIEE RN OUEFRER 2R L 7. R 4 1[TITRE)
ZERE R FEE OO L B AR REIR IR O I & AR
WRAEER LT, b LIEBR L OfE A £ 5 1R

R 1. HREOSEFEL S VKRR
(BF 748, XF54%).

)+ R

il (%) 123 + 0.6
HE (cm) 1552 + 8.6
R (kg) 40.5 + 5.0
BMI (kg/m?) 16.8 = 1.0
oKy & (kg) 25.0 + 3.9
BRIENGAE (kg) 347 £ 5.4
RABIAZE (%) 143 + 5.9
27 (kg) 225+ 58
FEEBHED (cm) 46.1 + 10.4
FFENLIRRTE (cm) 32.0 £ 7.7
AR E O ([|]) 484 + 7.8
SMHIEBEOY (m) 1.82 + 0.22
JEVT 73 (kg) 35.0 = 7.0

K2 ZERBKELEDEFICLIRIRILT—HEES LU T OMEE.

TEAER KR 3 AR R i

(kcal/day)

15 &) & 5t (kcal/day)

B r ¥ —{HEE

2940 £ 614

2892 + 417 r=10.899 (P<0.001)

THLR R



®3. FBEICLDSSY, BEBRENDHERRE.

S
T4 % KL % — (kcal/day) 2892 + 417
L () 17835 + 3956
ANEB)(1.IMETs A< IFF[#] (min) 768 + 91
1.1-2METs ] (min) 351 + 64
2-3METs K (min) 178 + 34
3-4METs H§f#] (min) 73 + 21
4-5METs [F§[#] (min) 24 £ 12
5-6METs I#[#] (min) 13 + 8
6METs LI L] (min) 34 + 11
S AT A (74

® 4. HREODAKE BEMEHERR
T+ AR

HR (bpm) 69.0 £ 7.6
Total power (ms?) 2644 + 1139
LF (ms?) 1288 + 765
HF (ms?) 1357 + 1098
PNS INDEX (HI/Total) 0.49 + 0.23
SNS INDEX (Lo/HI) 1.61 + 1.44
S RE A U AR 7

L 72, DAEUE 6METs LL_E OIS B e FEH & ofich
BE7RAOME%ZR L7z, PNS INDEX & 2-3METs O
FEFEEME OMICHBERIEOMHEBE 2R ®, SNS
INDEX & %036 X O 5-6METs OIEENE FREfH] & D]
WCHEEREOHEZRD 2.

I\ £

WA, BHEGHE W TF b O—H OB 2FH
DRBIEREB D F 5 - TAV T, A—=AF V7T,

HARTHEME I TV (Aoyagi et al., 2010; Tudor-
Locke et al., 2010). L2>2L, RETIIREOE S LA
TARNLVF—HHRBEZRETIEFTHD LW HE
(FITIED™, 2007) R0, FEoT2 D - flzbo o7 L TR
L TWDI REHORMBOFHLEEZTDH S
(Montgomery et al., 2004) &\ 9 @®ERH L. Lo
T, BERELT TIFE D OFRIEEEICEIT 2 1F
WL THEARTHTHY, HEATEROTETHRE S [F
FRCHAE T 20N D D, IKEFRE 230§ 2 ik L
LT, 2210 FRE, | MnEER XD HEEET
=X —MRHAWSHHI T &7 (Kumahara et al., 2004;
Ayabe et al., 2008; Tudor-Locke et al., 2010). L72~L,
1 BN B B VI ARAT 2l & 3% 3-6METs K 0 &
RIEE O I T/ W24 2H L TW5 2%, 3METs
W7z 72V b & 2 F 2B (non-exercise activity
thermogenesis : NEAT) X°, ¥ 3 ¥ 7 LI EOEEB O
FERHmIL T E 22wy, —J7, 3 M ER 2 W L
W T, NEAT 0T OTREFRE & IEf I HEE
THZENTED, BLICH~ i 3 shmd st 2 v %
LT, BIETOURHORT RNV —HER
(TEE) % E OMATHIFEL 0 bR E L <HEET D Z &0
REETH D Z L 2R L TV 5 (Yamada et al.,, 2009b).

AR TIE, BRI /NP FE RIS T 7
T4 —ERHWICRT R X —HEEOZ Y MIC
DOWT DLW iEZ AL U TRIEZIT o 7. T OFRER,
i OMICIFIEFICHE VHBEBEERRED b (r=
0.899), WiFH ORICHBEREITRO ORI oT (P =
0.592). TDZLiE, TI/T4~—h—ICLbBHEE

®5. BBEHICLIZTFHRECKERE L DAY, BEMHEHEL ORBE

Total PNS SNS
HR (bpm) >, INDEX (HF/ INDEX (LF

power (ms’) Total power) /HF)
B -0.552 0.448 0.088 0.623"
A B RER 0.434 -0.014 -0.189 -0.032
1.1-2METs K [H] -0.168 0.070 0.406 -0.112
2-3METs K] -0.406 0.189 0.644" -0.116
3-4METs FFH] -0.266 0.385 0.119 0.497
4-5METs H¥[H 0.007 0.140 -0.350 0.466
5-6METs HF[H] -0.242 0.343 -0.165 0.591
6METs LL_E ¢ -0.636" 0.455 0.004 0.550
HAE 1L Spearman D JIENLFABELR L.
* P<0.05
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I F O3 —{HEROFHIN IR ITE W4T
WD Z &amL Tnad, DLW SBITHIERE W
YOO, WP EMBEEL I LITNA, FEEEHO
FESHE LM TS M TE RN LD, 77
T A v —H— "W HEI S RIER ICEE R A
Rl licizb B2 HN5. EBE, Gando 5 (2010)
X, 77T 4 ~—Hn—ERANT, 53840 HAARNLA
Bzl , BRI IR & SIEB)IR ] O7E ik
L DRAR AT, AR X - TEINRFE LIRS & BE
TOEBRERE R L 2R/ELTVWD, 77T 1
~—Hh—EHWIcF &L ICBET RIE, Fx oMb
PR WETZRNWAS, IRBIAVMET L~ fER EE D1 &
b O RIEE R ZHE L, IO/ L OB 2 B
LIPITT DMFEOLBEETENENAD.
AFIETIE, F &b O HRIGEEN&E & R & OB
HMEFARDFTRO—2 L LT, DEHITIED 2 BHIER
TRENE b BRI EEE & OBE 2T, FoREE,
RIS AR DO TEENFEIE & 2-3METs O H 58 EEVE T
DEHIEM & OMICE B RIEOHB 278z, R T
KE L L Te DR FICREREEM TR S AL L2 Z 71E
T2 L CWDIER /IR FEAETH T, KIfF5ET
5 b B AR FEREIE, Nagai & Moritani(2004) O
FRICRIT D, NIEFERILH LB TIEFITEH N
EZrL, EHRNENRER, NERLERFRELH
LR THEVWVELZRL, ERREREAEEERL
SO EZRL Tz, ZoHicdh > TABIE T,
(KR EEENCAEH T DR LV RWF LB IR EL
FREE ORISR ONEMAL L Tz, RFRE O BIIZZ K
RO TUHENL, FEMER A P LA BER T SE, LFEL
TRBHIRIEZ /R T 2. —HEEITKW T 4iEM, &
FEDOTER) b L— =1 7 &4 A LTZEER D OBFSE (2011)
T, 9> DDOHEETH HCES-D(center for
epidemilogic studies depression scale) D23 & HF Ji%
SOEERICERREEL R L., 202l Th
ETRE SN TEILEE b L—= 70 DfEHIC
i, RIS REEI G L TW D AT 2R3 b O
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Basic study on footwork in baseball fielding
— focusing on foot placement and catch position —

Hiromitsu HASEGAWA*, Kazuhiro WADA*, Tetsuro TANIGAWA**,
Noriyuki KIDA*, Teruo NOMURA*

Abstract

How baseball fielders control their feet when changing from the ready to the fielding position was
investigated. Participants were male volunteeres, who were currently members of a rubber baseball club (n = 3), or
former members (n = 2). Participants fielded a ball that was rolled to their left-side, in a gymnasium. We analyzed
four or six steps of the motion of reaching for the ball from the ready position. The main results were as follows:
(1) The variability of foot placement in the third step of four-step-catch trial was significantly larger than that
between the ready position and the first step. Moreover, the horizontal component of this variability was larger
than that of others steps, in particular, there was a significant difference between the first and the forth steps. The
coefficient of variation of step length for the third step was also significantly larger than that for other steps. (2)
The variability of foot placement of the forth step was significantly larger than that between the ready position and
the first step. Furthermore, the vertical component of this variability was larger than the horizontal component of
the forth step. The standard deviation of the angle of the forth step was also larger than that of the other steps.
It is concluded that in four-step- catch trial the third step played a role in controlling the step lengths, mainly for

grounder course, whereas the forth step played a role in controlling the anteroposterior position of catching the ball.

Key words : catch, step length, variability of foot placement
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