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Consideration for half-court offense in basketball games: from the view of recent
audio-visual and electronic information devices scouting and training for
situational judgement abilities

Tsuyoshi Kawazura, Akihito Yaita, Yasufumi Ohyama and Osamu Aoyagi

Abstract

There are two kinds of half-court offenses, i.e., pattern offense that is played according to predetermined patterns and
motion offense that permits players to conduct free play based on their situational judgement. This study aimed to discuss the
effectiveness of pattern and motion offenses in relationship to the recent development of audio-visual equipment for scouting and
training for decision-making.

Pattern offense makes it possible to execute an offense systematically by already having strictly determined the roles of the
players. It has the advantage of making it possible to win over the opponent no matter how poor the motor skills or physique of
the offensive players are. On the other hand, its weak point is that it is easily predictable. Although motion offense can make a
flexible and unpredictable offense based on the players own situational judgements, sometimes the offense cannot function prop-
erly when each offensive player deliberately plays without regard to the plays of his or her teammates.

Thus, pattern and motion offenses each have their own pros and cons. In recent years, the advanced development of audio-
visual equipment for scouting allows us to easily collect and analyze information about the opponent prior to the game. This
results in the opponents being easily able to anticipate the plays of pattern offense. Furthermore, since motion offense is largely
dependent on the situational judgement abilities of each player, it is necessary from the viewpoint of nurturing the situational
judgement capabilities of players, in particular junior players. This discussion allows us to think in terms of the motion offense

being preferable over pattern offense.
Key words: motion offense, passing game, screening game, offense
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Exercise recommendations for patients with chronic kidney disease
— The acute and chronic effects of exercise —

Kazuko Koutoku"?, Tetsuhiko Yasuno® and Yasuki Higaki*"”

Abstract

Chronic kidney disease (CKD) is a risk factor for cardiovascular disease. Most patients with CKD stage 3-4 do not survive
before progression to end-stage renal disease. Decreasing the occurrence of CKD, and preventing its progression in patients
with CKD, is vital. CKD patients that undertake physical exercise can show an improved quality of life. Physical exercise,
however, can also stimulate renal sympathetic nerve activity, which could worsen renal function. In this study, we aimed to iden-
tify the exercise intensity that stimulates sympathetic nerve activity, leading to worsened renal function. To this end, we sum-
marize studies that have evaluated the effects of exercise intensity on renal sympathetic nerve activity to identify the most
suitable type of exercise for patients with CKD. Exercise has two effects on renal function, these being acute and chronic. The
acute effects include a decrease in renal blood flow and glomerular filtration rate. The chronic effects include improvements in
not only physical functions but also lipid metabolism and blood pressure. Exercise may also protect renal function by mediating
the decrease in oxidative stress. Few studies have examined whether exercise intensity affects renal sympathetic nerve activity
in patients with CKD. Further research is required to determine the risks associated with exercise and its effects on renal func-
tion in patients with CKD. The safest and most effective exercises for patients with CKD need to be identified so that they can

be recommended to patients in all stages of CKD.

Key words: physical exercise, exercise intensity, renal blood flow, renal sympathetic nerve activity, chronic kidney disease

LT, CVD) 4 x> b oz L7=fabiiFToH h (GoS.

I.# 8 A.etal. 2004), CKD A7 =Y 3~4DBHEIZBNVT,

1&g (Chronic Kidney Disease LA, CKD) %, CVD BEF KO CVD IC X A HWHE L HE S
FEPRIE, WIE, MEE R 7 & o BT ER = L Tw5 (Irie. E et al. 2006, Foster C.M. et al. 2013). F 7=,
FIES 5. CKD XL IME# A (Cardio Vascular Disease CKD % 5 KHI% A4 (End Stage of Renal Disease PL T,
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tion” or “renal blood flow” or “glomerular filtration” or “renal
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(Poortmans. JR. 1984). —7J5C, BN 2 @8, sl
R BE) OPIH], M N RERE OB 2 812 X B BN R
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Yt oMM 23S 2 W gEMESE 2 b b, #HB)AY CKD
BEOHEEBICH R 2EIIOVWTRET 572012,
AGEBE EAR, B. BE)IZ X 2B MATENEA DR,
C. B X 2 IRERHNDEED I ODOHNTE LD
7z

A BB EEBR

BRI ERRAEIEE A 70 Y GRERME - IR
WKLo THIIMIRII L 2V X ) ISR S hTw b, Rk
WA, SR, M (LT, KFH4 ) o
SEIEAIEK L, KB TOF v — VBN E B A X%
REICE BT DOEDLVDIF, REY AL MIBIFSH A
Dy MEOHFEICLY, BEAREREHZ VTV
(Mudel P. 1995 : $&3H, 2015). JRMIEE, SRERAEE CUE
WEINEDFERAE B3 7uru7y Y5 &k
I B EELHEEZH S TWS, REED 2 v Mg
HET L, BAREBEEZDICZ L TERLIRY, R
HFICERAENRET 2 X910 % 5. /2, U510 ENK
&0 SRMES B EAVE U B &, Rk TR
DFREZEROD L 92D, I, CKD DB L~
EHEIT LTV BRRIZIZZ O R A b B RS
WNRE L & B R 2RI KRE S B LT b &
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Fz2o5N5b X927k -7 (Asanuma K. 2003, 2007). fif &
20 5 TR E S 7z SR BRI IR A M 0 58 42 2 15
8- MAEFELY., — KT L2BERIEEZ C0EA,
AR HEAT L, B R, BEAE%EH < (Kusaba T.
2014). WR&EFDSHBLT 2 #E) L CKD EFI2IXY) A 7 A
FWwEbEZLNL.

BN H IR I BUE, BB R & B AT .
SAREE (1987) 1%, EEYAMIORE A L ILAES)®
FEVARAET 5 L8 L, JREEF11E83%V 0y, ML LML
WIEB) L (I L 72 A%, SRR (61%VO0,,,,) LT OEE)
TR o2 2 REL TS, T2
Kohanpour MA. et.al. (2012) (&, 305D W& ERRIEDH
BERES) (5= 7)) Ehfkic, REA - RT VT3
e zurzua7) YHPRHLRIEA LS E 2R
L, &5 (1991) bR AEFE %, I 70
Fa7 ) o RER L FERICE LWENE R L7z & il
LTwWab, EENZMES T I —VT I Y O5WEED,
RO MATEIREZ 2L 385, TNASRERIKD MAEREIC
TER L, SRERAERIEREOZMEZ TS5 700, HH)
HIREBAPHET S 2 5 Tw5b (Poortman. JR,
1968 ; 1978). ik (1987) & 83%V0,,,, HiJE DEH) TR
AT a— V7 I vEREESEIML -2 &2 L,

L7723 A LR LT 5. 85K (1987), Kohanpour MA.
etal. (2012), %G5 (1991) OFEFIZETRE A2 5
LL72bDTHASH. CKD EEHEA LR L L7z Hiraki K. et
al. (2013) OWFZEIC X % &, HERREEGREE O @B TILR
TNT I URRMBEE~ — 5 —Td 5 IR LA
#&A#H M (Urinary liver-type fatty acid-binding protein LA
~, JR¥ L-FABP) 333, BREE~ORBEIIE X
W2 ezl LTwa, LarLl, EoME»S ML
TENEHE LR vz, AN xs &%
TRMA - PRAE B EDSHEST LT\ % CKD BE DR &
BOEBRE LI OWTOMEILETH L LE L
5.

EHEEAROMBLIE—BETH L. REAETHNT
—EEOEEER AR BUIMERZ WE SNTWwD, L
2L, HE5 (1991) &, RERMEK - JRMFOREL TV
RV RBACH B EE, ARG EB) O BT R IR
BIREZLBMBL TS LT, RERE - R OB
REAYME T LT\ % CKD 12 b M) O F £ E % B
FTALULENDHLIESLS.

B. EHIC L3 BMITHENDZE
feEHEZ NG E L7 EE R & RBF KUY GFR O BR

Table1 Exercise intensity and renal function
Study Participants (age) exercise test renal function outcomes
Grimby G (1965) |15 healthy male In the supine position using an elec- | RPF; Cpyy 55—65%V02m3x; RBF |
(21-44years) trically bicycle ergometer, worked at | GFR; Cyy
a constant work load for 45min. FF; Civ/Cpan
Kachadorian 5 healthy men 1hr on a horizintal motor-driven creatinine clearance (Ccr) 5.6km/h, 8.0km/h, 10.5km/h; Cer

WA. et al.(1970) | (22-30 years)

treadmill: 3.6km/h = rest =5.6km/
h = rest ®8.0km/h = rest =
10.5km/h

urinary volume (UV)

5.6lm/h; UV |

Suzuki M. (1987) |I; 7 healthy men

I-IIT; maximal graded exercise tests

creatinine clearance (Ccr)

83-100%V Oy ; U, Cer, uTP |

(3 high-intensity

(28+3.8years) on a treadmill urinary volume (UV) catecholamines 1
II; 5 healthy men urinary protein (uTP)
(26.5+2.8) Urinary excretion of
1IL; 48 healthy boys catecholamines
(13.2+2.4)
Suzuki H.(1995) | 3 healthy men 1.Exercise tolerance tests on a RPF; Cpyy 35%\:’02m, 75%AT ; RPF |
(35-37years) bicycle ergometer (30watts/min) | GFR; Cyy 49%V 0,y 106%VT; GFR |
2.Exercise tests on a bicycle ergom- | FF; Ciy/Cpay
eter at 7 different work loads for 15
min
Kenney WL. et al | 6 young men & 6 old maximal graded exercise tests ona | RPF; Cpyy OandY; 6O%V02max: RPF |
(1995) men (Y; 26+2years) treadmill and a modified cycle
(0; 64+2years) ergometer
Melsom T. et al. | healthy men & women | category of leisure-time exercise | e-GFRcys eGFRcys, eGFRcre; —
(2012) (50-62years) intensity: (D never (2 low-intensity | e-GFRcre (® high-intensity: exercise was

associated with lower adjusted
odds of hyperfiltration in men)

| :worse, 1 :improvement, — : unchanged
RPF : renal plasma flow

GFR : glomerulus filtration rate

FF : filtration fraction

Cer : creatinie clearance

UV : urinary volume

uTP : urinary protein

eGFRcys ! estimated-glomerulus filtration rate using cystatin
eGFRcre : estimated-glomerulus filtration rate using creatinie
Cpan  renal clearances of para-aminohippuric acid

gln : renal clearances of inulin

VO

« . maximal oxygen uptake

VT : ventilatory threshold
AT : ananerobic threshold
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IR ATIIE 2 £ L7z (Tablel). SEBYEMFEE D
GFR Z b Z Mt L72Wfgeic X 5 &, AR EN R L L
WFEClidd 2%, sAARE (1995) 13, 49%V02max, 106%
P2 BIE  (Ventilation Threshold LLF VT) % Tl
GFRIZZLL v & L, BIOWFZEIC B\ TEHARBUS
(1987) 6i3&'>~40%V02max W Cld GFR I8 %2 21T
el LTwa, 72, SARAME (1995) 1%, RBF
(LB B R LKA L CIEMRIICRA T % 4%, GFRIZH %
—ED VT LRIVITET 5 FTIkMR s N2 LG L
TWwh. BARARE (1995) OMRZEIE3HELRVD
GFR DZAL$ 5 VT LNVDIFMERIZY F ¥ A% R$ 72
DITHREZRBER LI EH e 2L ETH 5. GFRA
ZALL R WBEH & LT, SRAME (1995) 3BT 2
Y, GFRZHMEFEL X9 &3 2B EHEOG I X 5
iy AABY R O U & B 5k EkR % (Juxtaglomerular appa-
ratus LLF, JGA) 75 DRME - REIKT7 4 — FN v >
¥ 27 2 (Tubuloglomerular Feedback L F, TGF) 12X
A HBEESEL 202 eE2 o5, L, il
k%ﬁ%%mﬁmfiiﬁmg%f%éﬁ%:—WTE

DORELZ T D20, BEIZLIV AT Ia—NVT I ER
%E#%M?%km&i%@ GRS, WinL7zy,
BALL ehoz, WALZVTHEEZONS. K
AHE (1995) 1%, —EOEH)HRELBR % &, RBF 721F
THREGFRB WAL, ZOHHELTHTI—NVT IV
RUETHH I/ VIEART) UYHHFELLTVwDL I L%
HLTw5

ARG B AL 5 &, ATFa—VT I VY
BCTHHIYE AT Y - J VIR T ¥ O
T 5. BEEARREOMAERE L, ¥4 71 ¥ 530pg/
ml, /VITERTY H200pg/ml THb. EHRFIZ RS
R - AR L EBIIRIEIC X BEVIEDH DAY, BAA
He (1995) o TIlE, HBAEBRZICIE, L7~
1¥370pg/ml, / VI ¥R T ¥ LiZ,OOOpg/ml b kAL
72. F 72, Tanaka H etal. (2013) 1%, Z&H¥#40pg/ml ®
IR 7Y VAREKE @JTHOpg/ml FCTRALAEH
HLTWD, ¥R TY V- 2R T VHE
L, o- 7203 p- fEBMEZ BRI EATEE S 5 &, fiRkE L

TG R ME L A-H5E 2 5. Pligge C. et al. (2016)
&, o ZEAGERHEIC X ) RBFACT 2308 L7z & #id L
TWAIENS, TEARTY YHPHINT % RKEE) A
RBF ZIKF S €L 2 L3R ETHA Y.

T, EEICXDIMEES T IV T I VT EORE
THM LIS 5 D7 Schneider DA. et al. (2000) 1%, A&
WFEFE LI Ay P AHEENTED OB 73—V
73 UER LR S, EEEREAIM LB (Lactate
Threshold AN, LT) #®z2 % L 2 Lixd 5 Z L 2t

432% W1T CP29411AH

HLCWw5b. Tanaka Hetal. (2013) 1%, E&hE mr ki
WIS N A4 1 0% ZEJE il 5 (Double Product
Breaking Point of Heart Rate and First Heart Sound
Amplitude LA, DP-AHS1) &1fii¥gh 7 a—n7 I Vi
AT LM, ROLT 2ERT 22 2#iE LT3
Pz Ens, EHEICBT5EEIC X 51D 7
I— T I MEOEMEH By FARA Y b OFLEITR
Bahsb, Oty MARA ¥ M, Schneider DA. et al.
(2000) 12X A&, LT U R, S5AAME (199%5) I2L5E
VT, SiAREZ: (1987) 12 & % £60.5%V0,,, L1, Tanaka
Hetal (2013) 12X % & DP-AHS1I 721X LT &, HE)iR
FEOBBEEIEL->TWAED, BIZEMLTWE. 20
v FRA YN ETIEBEE S B TH GFRIER &
MRRRDEELEZ T H I LR HRFEINL0D, BREL
HBEEIT) LN TELTHS.

GFR (&, HEVFEHDAMC, mMEEEDE (7959 %
=, FMUDLARYRRTF R, TRy 75T VE,
L, —M(bEE, 7L X720 Y) LImEHEEY
B (rvyoxroyy v, o8y, Furyrs
VYV GyH, MOVYERFHY) ORELZITS (Reilly
RE 2007). @%%, BB 2 $.002 GFR 23R s
TWwh. Jek L7z, & 25— gL LoEH)iE A
TaA—LVT I UEEREMEE, RBF #KTFS¥%. RBF
MWET 32 &, AR EY B < A SRR B e
L, BMATEIEICEEL RITTEEZONL. AN
PEWE - MAFIEREY E OB AT B AN OB DOV T
WIZHRRB.

1. MENFGEEDE
MAENGEEWEICRESNLE O, L=v T
VATV VRICEVER SN T VT Y U0
TH% (Reilly RE 2007). RBF 2K T35 &, JGAD
BRI S L= U sh Ty v V5T v v
IR ENG, ToI9FT 13T 94T
VUBMBRIII VT VO T UV VIR L. TV
VAT vy I, i nENEEETHY, T
VI Ty NS A T (AT) ZHERICHEET S
M OWGE, 7V AT 8 2wl sSmmeR
DIEFHALR IR E D FHRINE AL T, K- Fb)Ta
DRI A RIS &, A - M EL T SR §
(Reilly RE 2007). %7z, Becker CG. (1972) &, 7~
VATV YIUDBREE ATV F Y Ao T 7 b 3
T RIS, BOESEEIEI S LIEHL
TWwa., A ¥y 2, SEREEMINE DR A
DRLEIAHFAEL, EAMBIIRA S5 TL B EVED
M2 AHEE o Twh, 7Ty VT U0
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DAEBNZ XY 2 v F LMo IS T 5 & 2
o Fy AMBEEAREE SN, SRERENED A%
< (Oite. T, 2011; Detlef S, 2009). F 7z, SERMAKICIZ
FARENRA 5, AN BIIR 2 8 TSR B BNIR (2 i
BELND. TO7D, BRUERERE O A BIIRIE
KBREMLEULARVOBWEDZZIF T2
(Heyeraas J. K and Aukland K., 1987). Z® X 9 1%
13 Ito S et al. (2009) 12 X % & strain vessel & If:( X4, ifi
ATEVENC LD HRER-> TS, TVt T
VYIS & B AERRE, SARERRBMIMAE 12 8%
FIZL, £ YEWEAMNIC X 2 %K% strain vessel T
B 5 ARERRTEMIME I, D259 2 &127% %, Brenner
BM. et al. (1988) 2 UF, Dworkin LD. etal. (1984) i&, %
HIKNED EADPEREOEITICEZ MDY 25D
LI L TR I LR, TyIFT vy VITIRHR
BN ARIRARELZ T SR TEHRNE L LI ENF R &L
J. SARBUE (1984) (ZEHEAMEEO L = U E T
Y Ik 7 vy VI RBF O TFICfhw EA L-fi%
HEL TS, DEofE»rs, L= Uit U sl
FED#EB) L CKD BFHICL > T AZHFHVWEEZDS
n5s.

L=y -7 v VF T vy R MESE (ACE HESER
T TR T Y RS L) 1L, RIS L
JEDRIEZALT, CKDDEHEL LTHHTH S
LEbhTwas (fEH:, 2013) . BIET v b REFA
=7y e, 48H, S8R, ACE FHEEE
5 LB 24T o 720, RBEH R 07V —T1200F
TIHER B OREZ I L 2 FEBRE T o 720D
POFEATIIZEIC L % &, BB FEHERE IS ARBTHE I H A
THEAR®MEA L, SREREMACHELT L 2o 7
(Kohzuki M. et al. 2001; Kanazawa M et al. 2006; Lu H et
al. 2009; Tufescu A et al. 2008). = 512, i#Efj & ACE [H
LI 2 M AL DRI OREIZ AT 25984 L
7oL A LT b, ACE PSSR & BBtk 2 MlA G
bELHT, Vo UEREAELT 7Ty I Ty N
HEREINLWT ERINS DI HRE S 5D,
v Mgl LoWERRIETR A MBI Y i s h
Twiwv, F72, CKDEED L = HEIA L vt
FEDMEEREEIC OV T S MET VL TH 5.

T/, MENHEDEE LTy Fv) v -1 (ET1)
OG- % 2 5N 555, MaedaS. etal. (2002) 1X, 7 v
M2 WZWFZEIC X 0, ET-1IE B R o i i Bl 53 12
M5 LTED, RBF b 2B L2722 & 2Hus
LCwa. M ET-RED LA 5 L IEF N2 T
% S MIBBIER R A L e L OBEDEZ OND 120,
M ET-1EEASEIN L 2 Wil CoEfh % CKD B

RIS H0EDBHEELFRL).

2. MEEREME

MAFREWEICRESINE O, 753 VF=
R EDEMANTTLHEAV 7L Y - F=ZVRT
Hbh. RREZEI LBICAEKRNTEEShS A 2
LAY - R WEEERTH AR S, MR
ANEGE LTV HEHIHEH SN TS (Abe K. et al.
1977). ZDORAH = A2, BREANPSEESND T T
TUE = A LTmAE MBI 2 S R S B — TRk
2% (Nitric oxide BLF, NO) 7%, MH#hIk 2 $L3E L <
MEZETSEDLEVHIEMATH L. RRKERFHEI
HEDT0% L XV OEE) % 6 + 4T 9 & KA IMERITAH
KL, SNIINODBGT2FHERLTLHED
% % (Hambrecht R. et al. 1998).

MR E M 7axsy 75 0Y 01, 7
L X722 ) JFRNRTF R E3dlT
55 (Reilly RE 2007). A ERVEY E AN EE) I X
DWINDE, BRI T & RN 2 B hne
IRERIZD OB EEZEZH6NE. LaLl, MEN
HEWE Td 5 ET-1 & MAEPLIRYE T % NO TP L
ERZERTHEEZHEL LI L2HME D DH S (Maeda S,
etal. 2004) X 912, BlE<TI1E, AAOEELEEHEO2
SO\ IS A P BT & A DRk W B S P A
LEID, BEHEISEELEG) 720, EBIZLS
MRV E AT — BB PR RIS D % h3 5 L I3E
W WG b dH b, —T, 8 EMHEE) & ki
B &, DML AMA 57215 T, —HILEHR
AR (Nitric oxide synthase, DL F NOS) O AL,
FALA P L ADRBADEL, BRENGHELZE VD
MEd H D (Agarwal D. et al. 2012, Ito D. et al. 2013, Ito
D. et al. 2015). B D AR R LB PR R 2 KB L,
BRI RIZOVWTHFT LTV BEDRH L. T2,
e A Z A AZOWTHRPEIN TR VWEERS
{, GHOWMEIEINL.

C. EBICKBBEERBNDREE

CKD & JRE WA & DRI OV TOHE I D%\,
Thompson M. etal. (2016) 1, +—A bZ 1 7® ESRD
TEBMZ I L2 BHE, FEarict~<% & HDL &
FHEREAAEBEICHLBE L E2HE LTV 5.
Thompson M. et al. (2016) i, BHEREDSBIRAIIC L DK
FL2Z P HDL R 2 & S22 &b,
TR IR A O HE L& E 2o TV HEZRIZ L
Tw5. CKD & ITERELIMET L Twa72%, HDL
DA 2 RIS 2 AT W S b A, HDL &
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CVDY) 27 3OS L EEbRL TV
(Ikenaga M et al. 2015; Von Eckardstein A et al. 2001). %
T 5L, BREEIKTIC X 5 HDLAK T R i IR 1 5
EAERMIZCVD ) A7 RS L HICE D %N 572
% 9. CKD BHEONREAH IR 2 EHIC X ks
%31, CKD B D CVD ) A7 O & v kK 7%
EE S 725 T RO TEV. F72, BEREIR
BRHOEE 2 ZEZH->TnD L Lzn, REMRH®
BHETLHFICL o T, BB T OMITAFRTE 50
DR TE LD TIERWES ) h.

D. EBRFDBaesTMAEICDULT

b L72X 9512, CKD BH IS4 % BB 2179
720\1E, EEJEMTIC X 0 BT 2T 5 BRE T R
Ml REZZEFE R L. EHiNE L LT, GFR, JR#&
HOF M, BFREMBEDOLALR BT 5N 555, JLATHI%E
WZ& 5L, SEEEMRED 2 S OBHERE O SR 5 2135
Y, —EORMIPHELN T o7z Tz, TR
BEDHHE D %VO0,,, 2 VI £ 09 X912, F—ShTw
BV, INLE—EIXT LI LT, BETHOWENR
IS 2 MG 52 ENTELLEVZ L.

HREE DR FRBERT BT L C o0 GFRAFMMINE, 75 Aok
2, EROEEEZIRT VI LT F I, VA
55~ CTiMilis 5 2 & DN HFHICEREREL &5
ZAHZENTELEEDNTWS (FEH2013). v bH A
A, GFREHliZ 32 L S ICik#EL SN T2 Dk
GFRUEDT—WV KA v ¥ —=FTHBA X)o7Y
TI7YATHAB. LrL, HERTEIRERZA XY Y OHR
R M AL ORI T2 b T b olzizd, —
WAL LTEZLBNTWah o7z (FTH 52005).
CKD §FMlilCiz ¥ A% 5~ Cl2 & % GFR #: % 3 (esti-
mated Glomerular Filtration Rate JL'F, eGFR) #%H A
fgmsrey (2009) ORI NTVWBIEHHD, GFR
FHMHICIZT A F Y CEHVWDZEDNRBETH D E VR
5. =T, BRESMETIEEI A5 F Y CIREETS
W% 50T, REARETIEEEELY EMICKITE %
WZEHEMHIN TS (Horio M et al. 2011). %512
CKD 75473 5 EHEHKIZ X 5 GFR O AD M TlEA
+achh, EEEGDETHMTLIRETHL LD
B b H5H (Levey AS et al. 2016) Z £ 25, CKD &
T—UREREERL, NRFETHGDOE THEIIGFR 2
Pt 2 L EAH 5.

B IMATEIE DAL 2 Wi T 5 729121, GFRUAMCE
MiAEFE = (Renal Plasma Flow LLF, RPF) %, BfIifTE)
MBI BT 5 3 AR 2 MAS PEERVE Y - - 145 U
WEOMAREZWE L, Hlid 2 2 &A—micATh

432% W1T CP29411AH

N Twb RPFIX, /85 7 3 7 B K # (Para-
aminohippuric acid 2L F, PAH) 71 7 5 ¥ A2 X Y
T5Z L%V, RPF2RHHZET, RBF bEMHHE LY
HHAWMETHL, ChoofREE A ZE T, KK
R TR R ML B R R - A IR P R 2SI A T B R
WCEDI B L TWEILERT A EHES.
L2 L, @B B #% 0 RBF Z IEAEICHIE L 2w
&, PAH\ZEB) OB MATHIRE S FKECHET 5 2 &1
7% % OT, HEIKE O TERE 7 B IMATHEE %2 -t 5 1213
TaThsb. FNIHLT, EEFTHO) TIVY A AT
DI & IR EICFHE T E 2 ke LTBERT
a—Z M L2 WRESEZONL. BEEODH
BaHli i Th B L AMGET 5720 LY T v A D&M
PLETH 5.

. CKD &BEDEEMFICDNT

ICHES L7 0, s#E)A° CKD BB O BEHEICS 2
LREE LT, —HMo&ARNBIR, SRR LY
FMATEIEZA L I X 2 28R E, BIERIRSLEE
RAYGHERI A & 6 RSB I E 2 52 518
BRIROZMHEHSEZ 5N D, Hid LB )
7— ¥ arid, CKD BHEOFHELET LI HAD
CHEELIZLDOTHY, BERELZRETLEV) XD
b, CVD BEFEWAR QOL L, 7L AW - Hpanx
=7 P EiCHREM o720 THEH (LA, 2006;
Tentori F et al. 2010). Roshanravan B. et al.(2012) % eGFR
DWPIZONT I LA NVEBH SN LR TWINL,
60ml/min/1.73m < eGFR Tix 7 L 4 WV HEEFEH81%
72572073, 30 ml/min/1.73m < eGFR <44 ml/min/1.73
mORETIF21.6% 2D LA L TWwWaHEHE L Tw5.
JunC.K.al. (2013) &, CKD A 57— 5 CTEMN #5211 T
WA, T RS ISR T T LA VRt a
NREZTERFEL TV LRPEL, €O EVEIHERSE
CROVAZEZHITFTHLHEZFEHL TS, INHOD
ZEND, TLAN - N ARSTFEOZDICHERS
T B B E R S G B O ) F 2 CKD B4 (R
FIZHL) ANTW S HBPSGHROBEE %5 9.

T A B AR —YEF2 (American College of Sports
Medicine LA F, ACSM) (Pescatello LS, 2014) D¥f3%4
% CKD MENDBARN 2 BT 12 BT B IREEE, A
1 3% 38 B T 1340~60%VO,R (T fif ¥ 3% 5 HU i oxygen
consumption reserve), Borg ® HHEMEE)HRE (Ratings
of Perceived Exertion L', RPE) TIX11~135E, LY
Ay v AHETIET70~75% mAM)I (LLT, 1-RM) A3
FLWwW&LTwA. %72, National Kidney-Foundation-
Kidney-Disease Outcomes Quality Initiative ( BL T, K/
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DOQID) (2005) ASHESES 2 4 H &5 B 0 3 B 3055 D RS
(&, AR 2 (2009) dHEIEL TH Y, HAHEY =
HAERDBHEITA T4 12k bBE, CKDAT—TVZ
LITHHE A v Y EERL TS, TNEROTA FF4
V%R L7z (Table2). ACSM 3 K/DOQI %, sEBHALT &
FBEHITR L T2 %%, CKD B3 o #BgE ) 138 A 72 A%
KEWL, BARN 2 @8 DM 4 o S EHRE % )8
LEETHILAERL TS,

BAEECIZ, CKD 2B 2R & Lz EB0L) oR)R
MEZEFTHMFEINTVE % F L D7 (Table3). WL
THA 3T v ¥ LbEEER (Randomized Controlled
Trial LLF, RCT), 1 7 V— 7 DA NIk O EAsE, #E
Wk JE A3 £ S5k T, NRFIZCKD A7 =3 2~ 47
%h o7z,

JREPAL ST DEYRN DO CHEB)IREE - HESHEE - B
] - EB OB > T L T <L

A EBNRE

CKD & x A & LTITb N OB iR E DR
113 %VOye, RPE, Mg 3% 1 1 % 3 i (Anaerobic
Threshold LT, AT) L k4 Th o 7245, B X
ACSM % K/DOQI 2R L TV B b DAL THBY,
CKD A7 =V 2~4DBHEIZL > THHEY THo72 L
ZEzohb, AT 2L L 3 % )ik CHREB)IREE 2 Mat L
THREDS (2014) OWFFEIC X 5 &, (Lo Bh £ 4 3k B
(Cardiopulmonary Exercise Test L, CPX) T 57z

AT 2R L 72 BB AZER L2 L 25, EHIZSN
L72#ETeGFR O ENR LN LHIEL TS, J4hE
5OWZEE, DI NEY T—Ya yo—BE LTTD
N72b50THH, CKD AT —Y 3DOBHITLHY HE
Vr—aryeELEEERL TWARWEIZHEX
T, EEEEE - eGFR 25 RICEGE L7z & v ) WY
REE L Twa,. Zhid, CKDBHICITEEIHE)
RBF KT 7% &S & S WA IICIT DTS o 72
INEYF—=var~ 0Lt holzbnwz b, —JF
T, B O RBF OZALIZRAR LN TV nizd, 5%
X RBF DBIRLH SN L T BEXH L. Fz,
Headley S. et al. (2012) 1& 182 3 [, 50~60%V 0,0
DA FIEE) %4550 1, 48IAM A1) T L 7225 eGFR
2L L e o 72 &3 L, Toyama K. et al. (2010) 131
SARNC 1 BEYRBREO Y NE) v & —CTHER 2 Ef L, 7
DMIZIBHRTYF —F 7% 3 7 HERL MR,
eGFR A EICUHE L2 s LTWw5b K91, E#has
ERRLUGE S5 &) Bl RITIE—F L 72 W
RS TwZw, —FLAaWHHE LT, ToyamaK.
etal. (2010) ZAT—Y3%MRL LTEREIT-72D
W23t L, Headley S. et al. (2012) AT —3Y 2 ~4 %5t
RELTT 2 LI L DHREDOENPEZ DND.
Greenwood SA. et al. (2015) 1%, 124 A&, CKD A5 —
U3~ 4 DEE TN GITER L HNABEEIT, L
VRAY v AME) & A RIEED) 2 JE G L 7RIS L 7%
Mol E T 5 & eGFR O A5G EI2HH S iz

Table2 Physical exercise recommended for patients with chronic kidney disease

Component American college of Sports Medicine: Kidney Disease Outcomes Quality | Japanese Society Nephrology (2009)
ACSM (2014) Initiative (K/DOQI) Clinical Guideline
(2005)
Type 1.Aerobic exercise: walking, cycling, swim- | Aerobic exercise 1. Aerobic exercise
ming 2. Resistance exercise: use machine 2. Resistance exercise
weights or free weights
Intensity Moderate intensity 1.Aerobic exercise:| Moderate intensity stagel, 2: 5-6Mets
40-60%VO,;, RPE11-13 on a scale of 6-20; 2. stage3a-3b: 4-5Mets
Resistance exercise: 70-75% staged4, 5: 3-4Mets
1-RM
Time 1. Aerobic exercise 20-60min of continuous | Over 30min Depending on their exercise capacity
activity; however, if this amount cannot be
tolerated, bouts of 3-5 min of intermittent
exercise aiming to accumulate 20-60 min/day
is recommended; 2.Resistance training, a
minimum of 1 set of 10-15 repetitions.
Choose 8-10 different exercises to work the
major muscle groups.
Frequency 1.Aerobic exercise: 3-bday/week Most days of the week Depending on their exercise capacity
2.Resistance exercise: 2-3day/week
Special Depending on the clinical status and func- | The guideline is for the patients with | The patients must be sure to check their
Considerations | tional capacity of the individual, the initial | dialysis. Their exercise capasity should | condition before starting to exercise.
intensity selected for training should be light. | be estimated every 6months. It is recom- | Individuals at moderate risk with two or
mended that physical training should be | more CVD risk factors should be encour-
done for their exercise capasity. aged to consult with their physician.

\.70ZR . oxygen consumption reserve
RPE : rating of perceived exertion

RM ! repetition maximum
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Table 3 Summary of recent studies showing the potential impact of physical exercise on outocomes for
patients with chronic kidney disease

Study No. (exercise Age (years) CKD stage Design Type of intervention Effect of training on outcome
vs control)
Howden E.J., et | 36 vs 36 60.2+9.7, 3to4 RCT Lifestyle intervention included | 1 ; METs, 6-minute walk
al. (2015) 62.0+8.4 access to multidisciplinary care | distance, body mass index
through a nurse practitioner-
led CKD clinic, exercise train-
ing, and a lifestyle program.
Greenwood 8vs 10 18-80 3to4d RCT Intensity: RPF11, time: t 5 PWV, VOy,.., weights,
S.A.etal 20minutes X 2, frequency: BMI, eGFR
(2015) 3days/week (12months), type:
Aerobic exercise and resistance
training
Young Hyeon |10 (pre-training | 56.50+4.48 Undergoing A single group | Intensity: Borg’s Perceived 1 6MWT, LT, VO,,,, QOL
Bae et al. Vs post hemodialysis | interventional | Exertion Scale (6-20), time:
(2015) training) study 30minutes, frequency: 3days/
week (12months), type: aerobic
training on a stationary bicycle
Kirkman D.L. |12vs 11 5 (haemodialy- | Pilot RCT Intensity: IRM-5RM, fre 1 ; thigh muscle volume,
et. Al (2014) sis patients) quency: 3/week (12weeks), knee extensor strength
type: progressive resistance
training
Robinson- Physical (61.8+11.3, 3to4d Logngitudinal | Test associationd with physical | Higher physical activity
Cohen C. etal. |Activity 58.8+12.8, cohort study | activity and change in eGFR |levels: 1 ; eGFR
2014) Category 61.7+12, determined by longitudinal
(Omin/wk vs | 61.7+12.5) measurements of serum cys-
1-60min/wk vs tatin C.
60-150min/wk
vs >150min/
wk=60 vs 74 vs
53 vs 69)
Headley S.et | 25vs 21 35-70 stage3 RCT frequency: 3times/week (16 1 VOypea QOL
al. (2014) weeks), intensity: 50% ~ — ; PWV and Endothelin-1
60%V Oy, time: S5minutes
(warm-up5minutes-condition
ing45minutes-cool down
Sminutes) , type: aerobic
training
Inokuma M. et |87 vs 34 62.9+9.7 stage3 frequency: 2/week (3months), | 1 ; eGFR, Hb, AT, peakVO,
al. (2014) intensity: time: depends on
their exercise capasity (AT,
VOse0) , type: aerobic
exercise,cycling
Headley S.et |10vs 11 18-70 2to4 Intensity: 50 ~60%VOspear | 15 VOopeu
al. (2012) time: 45minutes, frequency: 3/ | | : HR, LDL, TG, weights
week (48weeks), type: aerobic | — ; eGFR
exercise
Saito M. et. Al |n=271 57-69 1to5 Aerobic exercise, resistance 1 AT, VOypear
(2011) training —:eGFR
Mustata S.et al. | 10 vs 10 55-79 3to4d apilot study | Intensity: 40~60VOy,ey, 1 ; VOypen endurance time
(2011) Borg RPE 12-15, time:
5-20min, max60min, frequency:
2/week — after 3months 3/
week,type: aerobic exercise
Toyama K.et [10vs9 With exercise | stage3 Intensity: Borg Index12-13,| 1 ; AT-VO,, HDL-C, eGFR,
al. (2010) 72.3+8.5, time: 30min-60min, frequency: | TG
without 1/week (12weeks), type:
exer aerobic exercise
cise71.1+13.8
Gregory SM. [10vs 11 Treatment 3to4 Intensity: 50 ~60%VOypea | T 5 VOypea, total treadmill
etal.(2011) 57.5+11.5, time: 55minutes, frequency: 3/ | time
control week (48weeks), type: aerobic
52.5+10.6 exercise
Balakrishnan |13 to 10 64+10 3to4 RCT Intensity: 1-RM, time: 45min, 1 ; mDNA copy number, Type
VS. et al. type: resistance training I muscle fiber CSA, Type II
(2010) muscle fiber, Strength
CKD : chronic kidney disease QOL : quality of life, BMI : body mass index, TG : triglycerides
RPF ! renal plasma flow, MET : metabolic equivalent
RCT : randomized control trial PWV ! pulse wave velocity

eGFR : estimated glomerular filtration rate
RPE : rate of perceived exertion
6MWT : 6-minute walking test

LT : lactate threshold
| ‘worse, 1 :improvement, — : unchanged
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Development of support software that allows elderly people to practice
square-stepping exercise with one another

Masaki Nakagaichi, Yuya Anan, Yuto Hikiji and Shota Toki

Abstract

We attempted to develop support software that allows elderly people to practice square-stepping exercise (SSE) with one

another. We examined the effects of practicing SSE on their physical fitness and cognitive functions and whether they were able

to practice SSE proactively and continuously using our software. The subjects were 21 elderly people who participated in

90-minute SSE classes once a week for 3 months. The average physical fitness age index in all SSE class participants was signifi-

cantly reduced by 3.7 years. However, no significant improvement in cognitive function was observed. After completion of the

SSE classes, an activity was started to allow elderly people to practice SSE autonomously in a group in two 90-minute sessions

per month. Over six months, the average attendance rate of the 12 participants in this group was approximately 70%, thereby

confirming that elderly people can perform SSE habitually with one another using our practice support software.

Key words: preventive care, support software of exercise, elderly
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Relationship between decision making speed and visual search behavior and
attentional style in college handball players
— For Fast-break situation —

Yuki Mizusaki and Yukio Yamaguchi

Abstract

This study examined two objectives. The first objective was to investigate whether there is a difference in the visual search
behavior between fast and slow players when switching to Fast-break. The second objective was to clarify the difference in
attentional style between fast and slow players when switching to Fast-break. Thirty-seven college handball players responded
to the Test of Attentional and Interpersonal Style (TAIS) and observed a 3-on-3 situation filmed from the defense player’s per-
spective. An eye tracking system was used to assess their visual search behavior. The participants were instructed to react to
the Fast-break situation when opponent players in the film missed a pass catch or committed a penalty. The visual search behav-
ior of 27 participants was examined after dividing them into the fast and slow groups (14 and 13 participants, respectively) based
on their RT. There was no difference in the visual search behavior between the two groups, but many participants’ gaze was
directed to 45° and to center players. Additionally, there was a significant relationship between the RT and the attentional style
of the 37 college handball players. Furthermore, it was revealed that different attentional styles were used in the pass catch miss

and overstep situations.

Key words: Fast-break, Visual search behavior, Reaction time, Attentional style
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HiEEMA OV R (Nideffer, 1990), K ¥ 3 Yi2&k 5
HEREROEVWSHREINTWS (57 € — : Maynard
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VTV EEZ LMD, F72, SIEEFRTHOEN
22 THL, T TR BBRONED S FBr) kb
THME R T HOOFEHRADELRLEEZEZILNS.
LoT, DTFD 200G % T,

1) HEANOY Y b ) 3 ETE, HEOBAE

BRI 2 < 70 2 F¥ & 0.

2) HEANDY Y Fb ) HHENETIE, BEVET LI
Rrp o TERMKAEZFMAL TV 5.

0. MRAE

2.1. EEBREBNE

AW DBIE I, KENY FR=VEICHE L Tw
LR L3744 (GEHG  19.28 + 0.9, BiTkEE9.62 + 2.5
) Thotz. Ny FR=VIE, TH7 TIbRbE
THY, F—r%—, KAN, L4 F, EH A F, fi45°,
45, 2V —DTODORY v arydidb. KT
i, ECERT A2 DLW A FRY Y3 V&I L
W, 45°, by —RY v avEWNRE L (V4 FRPE
134, 45° #F16%, Lty —#F84%). FKRKI Y a v
OFEELT, 4 FEFIE, T4 72V ANSHE 72
YANOY ) FRZIE, A FEBT R, —BDS B
WKCREWD % E, FRIROOLNE. 45° EFIL,
FroBEEEH) I LEFROOLN, I —ETFIT,
T4 =NV FTORBDOIE LR, Fyv AL EIEH
LIRMEBOIT LAk ENS. g, &
RPN Y FR=IVEFHESEKTH Y, WNTE Y
TLRXVDF—LTH5.
FTRTCOSBMFICHEEZEA L, BN, #HH
7, eI X R0 & AFAR, WESET ) O,
TANTEROURE, AR, BEROR/E, WEK TR
7= O, HIRMERE, MBI OWTHBIL 72
) AT, EBRBNNORELZZZIL ) H FFICHI%E
12X BAFRECOWTUE, FEBBNNC X 2 KM 235
PP I I LR U Y A, WO T HICHERE R
DLHIENTE D ERR, EBRBMEPARIG T 2T %
WX IR L 7.

2.2. EERFE

EADERY Y arnb, 747/ ARFOHMT
Piws U7z 3% 3 i o Wet§ % FERE 0 Y1 & A L C203
TRIZE L, BBEAOY ) Hb IR ST % k8%
EiL7z., FAMTIE, A7) =Y ETRITFSHFER
SN, BEEZ I - VT 570D Th—Y
VHEIREN, Tk, MG ERE I

2.3. ETRMEOER

KWL TIZ, Ny FR—LVOF—2HIZBVWTEF 72V
ZORTF-DINAF v v F I AR PNE 21T - 2B,
FA T Y ZRTDF 7 v A ) Beb Bl %
e L TR 2 e L7z, SERMROMGE L, FEBRS
BTORY Y a v EEELT, KKV ay (A F, 45°
by =) POTFA T2V ARTOEME LD L)1



36 TNET © AR — %%

w L7z, EBFHE» S0 TiE, HEFASHIREI S
L) R, 5 AU LEOEFEZHEAZT L — RO
WA TH B & v ) D D 5729 (Williams et al.,
1994), AWFZETIE 3 X 3HMTHRFE 21T o72. 2 D72
O, FHAOHERY v a YH (&6 2»oikgx
Tolz. WEHiHE, 72 ABTFOY 2— FFITS
Wl OS2 v v F 3 A1084T, F—1N—2XFv 74
WAT) &Y a— FETEISE (Y a— bR 6 AT
EREADRY Y a oL, 208TORIEST ¥ ¥
LAZEREND I WHREAER Lz, RAF v v F3
ARF—=N=AF v 7, Ya—bFETORNNERY v 3
VHIOWRIZE > TRES R RS LVEHIC, F 72V
AEFICHRE LCTH CIRIIC 2 5 &9 ICHoe % L7
FMBGEICOW T, 72V ARTOY 22— ME
1T, MBUZRELYHO—DTHh 525, RIFFETIL,
WIS & S BRNERIC X 2 #5510 (40.7%)
L, RAF % v T I AL B HESHE (37.0%) O 28
WA L7z OVUZ, 2013). HHALERKIE, /Ny FR—)
OHFTRDLWF —N=ZAF v 7 (FYTLETI4%k
PEdZE) #8HALA. F2 SAF vy FIRE
F—N—=AF v TOEEIZOWTIL, G ORI
BN, T a— FETHEDILS5%, NAF X v T I AN
32.7%, BHIERH21.8% & #HEshTwd (AR,
2013). L2 L, RWFETIE Y 2 — b BITHRORLIT 0S5
ELehollzd, NAFY v FIADHEEMEPT
ETHRITBREIELL. 2, BERENBKEENT VY
DI B LN, BRI ET 22 5100 ICHmE L 7.
ZWURDERD 7 — ZIRPUE WS TH 5 2 & & T

H32% 1T PH29411A

T 272012, Ny FR—=IVEERI0EL EOETF 2 412
£oTC, WATDVEROBEGENIRRTH 55, 784
FX v FIART—N=AT v THRENTRVH) % H]
Wi L 72D A % Al L 72,

2.4, EERFHmZ

T, EEHRZNET 572012, TAIS HARBICE
NAH140EMEH D) b, FHEMKNICERT 5 6 T
REE, 450 HZ w7 (F1). MEZE [wodb &9 7]
2o [Fobd) ] FTEMHETRDZ. 20k
MRERSEB) FHIZEE (EMR-9,nac f A —Y 7527 /a3y —ik
#q) ZEEL, FY)TL—TvarEfio. FvU7
L—3 3 VRIS, BUROIEEEZ R T 572012, A2
V—COMNEERTE b o7 HEARNITNLTWAYA
i, HERFY YT L —Y g rE2To7. SLEOIEMED
FEFEC X121, SREE T o 70 B L7281, 3m x
2nDAT ) = EHAWT, FEFTRICEL 2L LHI1TH
L7z, BUSKERI OWE 1L, SO IS FIFHI2E E (Multi -
Pas system I, DKH#E#) # w7z, +7 = ¥ AETFD
IADTFRHRABEICHE RSy M1 b=y R 2
BAAATH SV, 72V AEFN Y 12— P2FETL
2HAaE, vy ML ErwEIIRRLA. LoT,
F7 2V AEFOY 2 — PETRMGHTE, vy M1
MO 2NN L7 HAEEIEME L, ¥ 2— bEITHRIY
Tl KIBLawaxEfMe Lz, T TR
Xy MOV A YR, RERT LGB FER
OWEERIE, K 1IRL7ZE) THh 5o

&1 6DDEIERENEE

THRE L

B

L=~ DR

(Broad external attention)

SEFRIZ LS

BET =RREDVEBRER 5HFEHSEL0ORHEREFIHHIC
RETEHEEFBHEBZEA TV AHEALNES.

F— 1 —O—F OET cCOBRAELEE, SHAROBERICE->TRELREY,

(External overload)

L —NE~ DT E
(Broad internal BIT
attentional focus)

AERIBIZED
A—n—o—K OIT
(Internal overload)

TR DEEAE

(Narrow attention)

ERDOERLEN

F—=N—A—FIZBHIEITEoT EBELLALTIMER L HS.

ERRERBESBEEE L ONDELHEBOTAT 7
BHEARITHKETE, SHNTHAILRTLS.

COBRIPBVAIEZE, —EICHFEVIZELDILEEZTET
KBLPTL.

NAR —O/RRABVNEE, BESBREEMTIBER(TED #IZ
&, MEELY, RBELEYLRE) AREEEZ TS,

. COBADBUNIL ERERLTE T, BECRELI 5
(Reduced attention) ~ RED 2y < vapaliiiamisenys
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2m

im

ey O
(HRF21AT) K !

%) ) "30em
: RGEMTAEN

A a—F—

Joizis—

X1 SREROBIEEE

2.5. AIEIEH
2. 5.1 AR HREFRE

¥ — MBATIE I % B < 14347 O BUS R %2 A 2D
F—=r bt L 13T BT 5 BSOS o T 6P 1,
IADHKEE B EFOBED SRITH T T TORRA (€
T 7V —a8) & U7z ARDCHIBIRE RN, SRR
Ry b1 25 R AEE 7S R H & PSR T
(Reaction time: RT) & L, E2EEN7zBRfA25~ v b2
¥ TR EERER (Movement time: MT) & L7z. RT il
EIRIE, NAF v v F IARTIE, I APEL DA
A= NVERFLTVEEBFEPR -V E2 VAL B
(K= VBTSN &L, £ —/N—2F v FIET
X, F=NVEHS>TWEEFOIHRHDOAT v TRIHE
Ho U7z WRf & L 72,

2.5.2 RERRTEH

ARVCHIBIIRERT & FIARIS, 32— NIBATIEDH I 2 B <
TR AR T— 5 & Lz, EHEHRETHOHHT
&, BEERLED BETH o 220 E OB H i
BUSOMEIZ AL DA L TR BB MERL0% 2. 0D
720, WEARMIZL > THELLIGOT -5 2BE, A
7274 (FHe : 20.21 + L25%, BiHE9.83 + 2.24F) %
SR GE L, ZMEORKER T — 525, 71
~—27fNY 7 v =7 (EME-d Factory, nac £ 2 — 3
77 uy—48) & HCHERREITE) (P
B 14720 o PTG, “PIESE S %) B &
OB EE G2 Lz, ABFZE T, EHIREOE
FTLELT, HHHARITHLTI33ms (4 7L —24) L
FRRRAERE LTz iA L L7z (Williams and Davis,

1998). HMELEHAICOWTIE, A2 ) —=VIZEREh
Mg S, 7 2 v RET (B 5 —#ET  Cp 45° %
T 45°p; A4 KT 0 Sp), vy —#ETL45° #T/H
DA — A (Space 1: S1), 45° EF LA FEFHD X
~— A (Space 2:S2), F— B I UREHBA~R—A (Ball
and around Space: B-AS), Z O (Other: 0) ® 7 #7 I
) —ZVERL L7z (Vaeyens et al., 2007). AAfFeTld, #TF
BOAR—Z (SIBLUS2) IZoWTC, +7x v AETF
W O ZEHICAHIRBATEAVR SN % AR—AND
BRI LCik-72 (IK2). ATIX L, HISmegss
BEoTroby)FTEL, K2ITRLAZTY THIZ
Ao ROz, HMREHGZHENL: F
72, BUERRTE B L OB ER IOV T, B
DE W% NG T 5 720102, BIYm % B &3
i, 7SAF vy FIAGM, F—N=AT v TYHD 3
W T 24T - 72

2. 6. #REHLIE

ARVCHIWTRE ] 3 & OSBRI BRATHICE L Cid, hiso
BWtREERIT- 72, F72, BEAOY Y FRZ D5 E
FOURRFITHORHEWA S PITT 572012, 2140
FERBNNE O RT (1026.91 + 178.84ms) % HHE|Z RT
PRV CFERT X 03 - 722NE), RV
13% CE¥RT £ b EL-7BIME) 20072 Fh
ZNOWDORT ¥ a3 v OFEITOWTIERT AE W
A, A FERFESH, B°EF6H, by —EF3H
THY) RTBEVEIE, 1 FRFE34, 45°8TF74
Lty —BFEIHTHo72. RTPEAHOFIYRT IE
897.80 + 102.18ms, E\#1%1165.96 + 132.65ms # 7R L,
MHEFICH B RZNREINTz (t s =-591,p<.001,d =
2.28). ¥ MT 122w T, RT A34 v #13299.85 +
114.44ms, F\EEIZ283.94 + 62.68ms TdH V), ML
HELRAEIREN o7, TOHRNLS, v M 1H
57y P 2ANREEBESELHEHIIMEE L DAL TH
LI EPRENT X oT, REFEIZBWTRT OFH
fiti % JLHE 2 RT 29144 & RWIFI3Z OB T I3 %
NTholzbEZOLNS.
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BMEESAICOWTIE, B (RT 2L RV
Eh T I =k B 2 BHGHGM 24TV, FEMEC
ARV 7 zu—=@gEE v 72, TAIS & Kok o
BRZE A L7201, IERTEOREZHWT, F—FE
BoAi§5 L RMERLIZBRICET Y Y OMBEGHT &
1To72. #ATULELIZ I3 IBM SPSS Ver. 20% fiif L, A&
KiEZ 5 %A & L7

m # X

3. 1. RERRITH
HZHOMBERITHOENIIOWTEYH, /$2
Fov v F IAYW, A —N—ZAF v THHO 3P
FTHMEITo 72, ZORE, 3WM4ATIZHB W THERM
THELGEIIREIN o7z (K2). F7-, BEEEE
FZOWTHEINCE: (2) x AFTY — (7) ®2ERS
ot aiTo72. ZOME, ETOYMTHT I —I1
L COEREARENTDS (&5 © Fyye, = 355.06,
p <.001,n"=.93; /XA F x v F I AYIi : Fyjs5, = 210.17,
p <.001,n*=.89; F —/N— 2 F v T : Fp 6, = 358.81,
p <.001, 0" =.93), RAEMEHIIRENEL>7 (K3~
5). FRRIZOWT, HHINL R %175 7oA R
Y & XA F ¥ v F I AW TIEAS° p NOTERAE
HTIT)—OHRTRS S L (&Y 36.96% ; 7% A
F v v F I AYM : 35.76%), A —/N—RT v THIHT

®2 FHOTIZELREY,

432% W1T CP29411AH

1345°p (39.34%) & Cp (34.08%) ~DOIFH KD % 1>

7z

MRFERNE (%)
3

WRTAVEILVEE
DORTAMEL VB

ul

5 IH |
0+ T
cp 45

' p

; im_.,_-.ﬁ _'__.___._.,,I
51 52 o

Sp B-AS

bo=L P

K3 =£EHEICETZHAOFIRREELS

MUARBE (%)
w e B8R B8RS &8

(=1

BRTAVELVE
ORTARLVE

e

Cp

x4

BEE

45" p

Sp s1 s2 B-AS o
hTay—

NAF vy F I ABEICE T B BRI O TIIRRE

TR, ERNRY

SHTHOAHRE o
EREZ (ED)  THEREER (ns) AR R (&)
M SD M SD M sD
RTAME L VEE
G = 10) 529 058 77297 2750 358 038
RTAYRLVE 528 098 76681 4998 356 029
(n=13)
RREvyFIRBE (105H)
EEEY (E)  FFEEER (ms) AR (@)
M SD M SD M SD
RTANELBE
iy 540 099 68130 4256 370 042
RTAVRLVE 566 065 69366 37.03 364 025
(n=13)
F—N—2F VT BE GBE) _
FHREE (B FHEEER (ms) ERA R (E)
| M SD M SD M SD
RTAVEELVEY
iyl 519 089 83596 4454 358 034
A\
RTAVRL B 488 090 334 053

(n=13)

870.84 4784
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50 4 WRTAVEL BE
45 ORTHELVEE
40 —|-
F 35
40 30 4
=
£ 25
L
# 20 4
=
15 4
10 1
0+ L : - T —
Sp 51

Cp as'p s2 B-AS o

hFIy—

RS F—N—2R7 v 7HEICE TR OFHIRIRE

BEE

3.2. TAIS MIAFF®ERE RT OBEE

TAIS O F ALK F T d 2 1F A% N & IRDCH BrRE R & o
MR AERDLHI2DIZ, INETTT-ZAIN ) TOIEHR
HEOMERIT, T—F BIERGATT 2 %2 iEr 7.
ZOHEE RTOEWHE, NAFy v F I AYH, +—
IN— ATy TYjiH, TAIS ® FH+TdH % OET, OIT
RED 4 CIEROAT A ERHL L o7 (p=
0.2). MTIEXTXRTOBMIZBWCIERG A IR S
Ldrolz, 2T, €7V OMBRKE KD 72 5R
YO RT1E, OET (r = .53,p <.001) & ORIz hFE
JEDIEDOMBEZRL, OIT (r=.34,p<.05), RED (r=
38, p<.05) LOMIZTHVWIEOMBEEZRL. /SA
F ¥ v IAYMMORTIE, OET (r=.57,p<.001), OIT
(r=51,p<.01), RED (r=.51,p<.01) & DRIZHRE
DEDOHBEZ/RL, *+—N—ZF v 7HHE O RT 13,
OET L ORI REDIEOMEEZR L7 (r=41,p <
.05). MBI OFERITE 3 IR L7

V. & =

AWFZen 1 OB, /Ny FR—IVIZBIT 5 E
OB %, HIADY)Y Brb ) A3V ET &2
EFTIE, BEERITHIOEVDSHL00H~R52 LT
Holz (ETEATVDLDON). 5T, HEAOY Y
b DR L BVETOEERROENEZI S 2
572012, TAIS 12 & 0535 h 7= TEREAR & S
KD RT OBREATARLZE2E20HME Lz (&

DEIIHATVDLDN).

9, [E22ARTWL0%0] IZBLT, RT 2 FEWEE
& RO HBUI 1 O RIRWR I § 5 BUEHRRITE ©
BT DWW THARRER, RN, FERER, R
SRCHERZIR SN o7 F72, BB ES S
bR CHEREIIRENah o/ T ey
5, I CTIE B OE S & o THEEREITE O H
WAEWIZ R ON W EDHL 2 E o7z BATHIE
TlE, ¥y 7 —DIIMIBEICB VT, AT 1
7 x v ABRFIIEAFRTICHART, £ o TR
TORHPECERE > L2 MEL TV
(Williams et al, 1994). T DEWIZOWT, Bl 7274
Ty ARTPIIFEAMETL 0D, WoNKER BT
MEZENLT A 72V ACWEL R DTS 5D
TWbEEZLNTWS, AT, RKISOESIZH
P KRS HICH U X ) 2 BEIRESTE 2 L > Tk
A%, HURELE S A O R H45° BT v F — TS
L T60% UL EDOBMBEZ T TVBEZ EDBH S L o
2 ZD2O0DKRY Y 3 VIS AR E S S DS S
&, @i RS L9 AW BEER T E V5 72
OTI W EEZ 515, Ripoll (1991) 1%, #ifiL X
W X B BERBATH OENITONWT, BHE Iz ehkz
W5 &) AR AR 2 v, I3 —
B X9 RO R HERR TG VD 2 & 2
HBLTWD, T (2004) ORLEERT K5 L L7205t
PHdh, BFERLANVOREVWEFIMFEFOMICE O
B ZTNT 5 2 LT, k% i5s X9 RYIEES k%
AW TWAEDIZH L, SV offvEFIE, TP
FONTRNF EOBE DB WA ITBMBE T T,
SN BMERBE I EZH TV LEZ LN TV,
fislzd K2 >~ 2 (Ripoll et al., 1995) %°22F (Williams
& Elliott, 1999), ¥ 2k @ #T % (Kato & Fukuda, 2002),
¥ v — D F — /3 — (Savelsbergh et al.,, 2002) 7 &,
Bea R AR=Y 5t G & L72ER 5 b, #iEL o
FWEBRFREERE RS X9 G R RERESR g%
WTWLZERRHEINTVSE, LoT, RIFFETIEA
7z Y AET 3 ANOHRTHIRICAE S 545° #TR, %
B 75 7 TIT ) B ISR ICLE T A vy —# R

&3 2BMEOHEF RT EERERSOHEREREGR

£8ME (n=37) RT BET OET BIT oIt NAR RED
£IFERT — 000 053 -031 034* 001 038"
NRRAXpyFIRBERT —— 0.21 0.57* -022 051* 033 0.51*

t—n—AFy7BERT — —0.08 0.41*

-030 020 -0.13 025
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% L OB E N T, 2R 2 AL 2 BUEHRE Tk
HOWTHEIANDY D HEZ R Tzl EZ N5,
PENS, [EZZARATWLON] L) T EICHELT,
YOG T, BUBOME S X o THEERITE R
Bl B A EN TR SN o7z, L, £ Ok
1F45° EFR L vy —REFITF SN T2 Z Enb,
R RRE TN 2 BURERER I %2 VT % 1T REVEAS
RENT.

WIZ, TEDIHIZATWEDHN] I LT, TAISIZ
L0 S N R & O HRE O RT OBIR & -~
ToAE S, Mo RT &, OET & ORI HREE D IEDH]
M%77RL, OIT & RED & ORMICIZFVIEDOMBEZ R L
72. TAIS @ FALHFHEIZDWT, OET B A5 WA
&, AROERICE > TRELL 72D, A —/"—1u—FIiZ
%5 EIZEoT, RMEILLLTWEMZ/RL, OIT
BRFEBVAL, —EZHINIEDILEELTE
TRB LT WEA %R L, RED A v AR, #E
LT ET, BECHELHRETRTEDL
R L IAZLTBAEZRL TS, TIH DR
PHERDLE, HEANOY Y b ) AiEET ISR
R, NEEHR, EETHRVERNORNEY) R ER O
ALICBIFR T 2 REEM AR & & 205, SR oIk
DU (S L ZE 2 U L, dlbIciEE 2 b L ¢
W EEZLNDL., FRBMHITIE, RNAFrvF IR
Yo RT 1%, OET & OIT & RED & @RI FEEDIE
OMBEZRL, F—=N=27 v 7D RT ¥, OET &
DORICTVIEOMBZ R LIz, ZORKENS, HE~D
1) B D) ASEVETIIIBENC & > TRA 2 HENKE
AwTwabeEZobNhb NAFy v T I AYETIE,
HPRFONRAF X v FIADLHRUESBLDT, &
CTIADEDLDOD, HENRIAZTLON, I AL
BRIREITERZ VDD E Vo 72, SRS 5
R L HOE BT 2 NEREHC S AR, HE
THWEMD L ST B, TR0, BEA~OY Y B
DY AHAETL, SR G, RIS L
THYNERZENEL T EEZONE. =/ —
ATy THMTIE, R—= Va2 RS 28T % 20
THBINCENR L DT, NAF v v F I AYMITHRS &
HEANDHWHB G RTVETR L. ZD0, EIC
HHIERANOEZ O AR D S, NEBIE A~ O

B, XoT, F—N—RF v FHHiTIE, HEY
~NOY)Y B 1) 3 EEFI AR IS LT E)IcTE
BEREALL TV EEZOND. AR— Yz R
(2 TAIS Z 70980 5, Ml HAREIC & 21RO
#EW R (Nideffer, 1990), R ¥ 3 VI X AEEMRNAOE

432% W1T CP29411AH

WAHE SN TE Y (527 ¥ — : Maynard and Howe,
1989; ¥ #— : Bulis, 1983), HEAEGESECTHWT
WHEBEMAIE, AR—VBHICHHEEL TS EE R
bNb. LoT, KROFERDPS, [EDXHITHATW
200 ] IZB LT, HEADY ) Eb ) HHGETI,
B T O RBCHI T 1S L B T AR Ll IR
FHEELL, S5 AFX v FIARF =N T
THETIE, ThENBL - 2FEEHREFHL WS
CEDPHLNE R ST,

L2 L, SO S _EG RO RT & iFEEN
DOBRIT R SN2, ARFFETHWZREZ H WA
HOFEEHRZWNETL2HDOTHo7. Z020, HK
BHREOEERREZETOOTE Do £oT, &
BT RGN A DR 7 EERRRERE 21T, 3K
Yiltilkg O RT EEBARROBRIZOWT, S HITHEIL
TV LERHLEFZ 5.

V. £&EO

AT, M5 - EHREICEDS T, N FR—
WERFZWHGIZ, HEANOY YD ) H i ET &R
EPETIE, HERZETHCGECED L0090 EE
BIOAME LA (K22 ATWEON). S5IT, HIK
~NOY Y FrD ) A ET LRV ETFOERERKX O
ZHOPIZT 72012, TAISIZE D SN2 ERES
&GN O BOBFE B O R EZ RS 2 L 2 20H
MEL (EDXHITATVDLDHD).

B1OHMICHLT, #sRGmTiE, Rso#ES I
Lo THRERETHCHMEEHFIEVIZR O
Mol £ OWMEA BT v 7 — RPN
52 LICEoT, EEREREMICH L BURRE I Z H
WTW B REMATR SNz, B2 OHMICB LT, I
ANOY)Y B ) HSHGETIE,  HBHE R O ARICH WIS
VB ERC T L CGEYNIER A ENEL, 35128
Fr v FIART—N—ZF v THMTIE, ThLEhE
o7z EMXENH LTI LN E 25 7.
DLERS, BEAOY ) b ) o S IZBRZ W&
b CHHEERITEZ L 5 TWbDS, RO ) Bb
DAHVETIE, BOEF L IR LEEMRKE VT
WhHZ EATRENT.

SHROBEE LTI, AERIIIN 3OSV -4
ELbDTHY, EBEOTF—L2THLTHTOTL—
RS L Tw v, B ICO W T,
Va— FETHR L ERICER LMD —DTH DD T,
L) EBRNLBHORENPLETH L. 51T, #HLY
T &) B AR & U 0 WL 7235721 T £, /8
AR Y a—b, FUTNREMOT V=0T %8
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Effect of the anticipation of kicking direction on kicking kinematics
and accuracy of ball trajectory in collegiate soccer players

Mirai Mizutani, Yohei Takai and Akira Maeda

Abstract

The present study aimed to clarify the effect of anticipation of kicking direction on the kicking kinematics and accuracy of
ball trajectory (the distance from the center of the goal to the center of the ball when the goal is reached) in collegiate soccer
players. Six male collegiate soccer players performed instep kicks towards a goal 11 m away under two conditions: with antici-
pated kicking direction (AP) and without anticipated kicking direction (NAP). Their kicking motions were measured using a
three-dimensional motion capture system and the ball trajectory were measured using two high-speed cameras. A monitor
placed in front of the players was used to display the demanded kicking direction. In the NAP condition, the kicking direction
was displayed during the approach run, while the players learned the kicking direction beforehand in the AP condition. The
timing of the display (two steps before kicking) was controlled by a pair of timing gates. In each condition, ten trials executed to
the goal center were used for further analysis. The accuracy of ball trajectory and impact distance (the distance from the center
of the ball to the center of mass of the foot upon ball impact) in NAP were significantly longer than those in AP. The dispersion
of support leg knee joint angle and ankle angle at ball impact in NAP were significantly larger than those in AP. In conclusion,
NAP condition has a larger dispersion in the joint angle of the support leg, so the impact distance becomes longer compared to

AP, reducing the accuracy of ball trajectory.

Key words: accuracy of ball trajectory, impact position, instep kick
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FHAERT. A Y5y MECBOT, WiiRs) 500 ] yeoom-oos o Yy 0<0.05
SRR 7 LA R T RIS iR R L 3 oy
72 (p<0.05). B 412, A4 > 52 bRk HEERE S S 0 ©
SR L OMRERT. EBLOEMHIIENTY, 0 . .
yﬂﬁbﬁ%aﬁﬁﬁﬁ#%®%ﬁﬁ%kwﬁmﬁ%& 0 ﬁmmﬁﬁgaﬁm%mw 10
EOHBIBRATED 57 (p<0.05).
(5) FHOMBAE - MBAEOIESDE ] o

£3, 412, £ 257 MBI 5 FROBMEIfE, - o
B E DI B> X OB BBEO TN, 6 40T : .o
AR, AU MBI ATHOBEHMEICE Y %0_1 - j y=0.04x - 0.12
T, BTOWHT, SHICH BRI 5D 2 Soe-ots [ Oe 0962
T2 4 v oSy MBI B BEY BB £ O 12 5 Q p<0.05
XOBE)MEMEAEOISO X, B WENHORS
Sx, WMWEMEORSOXIZBVTE, LM THE s : o
BEFBROLN Lo b, WMHBEMESAEOIXSD B RREAEAED(ES5DE (deg)
&, EHEBBAEOIESDXIIBWT, HARRD O FHIETRHY @ BFHEFLL
SRR 7 LA T IR S 2R R L M5 SHOKBEHBENIESDEEL /Y NEREE

DRI

1.5 1

- ° 72 (p<0.05). PI5IZ, WHOKHIHHEDITSOE & A
B Y87 ML OBBREIRT. EBL5DOEMIIBWT
e y=1.90x +0.63 .- ® R N
8., ] roso o 3.46x + 0.58 b, BRI EOIZ 50 % X 4 2oy FEIHE B
R Pe0-05 - REHAEOIESDE L4 28y MEREE OMICH TR
o IEDOHBIBIFRATRD S 7z (p<0.05).

0.5 T

0 0.1 0.2

A2\ EERE (m)
O :wRTHY @ FFHRTHEL

K4 A /N7 biRgEER—IVELERRRE E DORR

R3 AN MFICEITETROBEHAE

4 B A A B C D E F S ME
Bt ) W (deg) $ﬁﬁa&%§df) n o 147.7+2.3 147324  147.1+2.2 150419  143.9+1.8  151.2+2.0 147.9+2.6
HEHORZR L 142722 148326  147.1+2.2 1524+28  143.9+2.2 155.2+25 148.3+4.8
HERRH Y 1375+32  124.6+3.3  1285+35 145.2+4.2  134.1%3.3 115.8%5.1 131.0+10.3
HEEHLRZR L 1385+3.8 129.6+4.0  129.1+3.5 144.3+4.2 1241429  125.8+5.2 131.9+7.9
HiieRd ) 139.3+0.8 128.1+28  127.3+29  1254+3.0 137.1+28  125.6+2.9 130.5+6.1
HEIERR L 145.3=15 127.9+3.0  130.3x29  1204+3.2 139.1+2.8  128.0%4.0 131.8+8.9
FRHLRH Y 1365+25 142.1+3.8  1482+27  151.2+26 1434+2.9  148.3+3.2 145.0%5.3
R L 1395+29  144.4+4.0 147.2+35  150.2%3.1 147.4+4.1 150.3+5.2 146.5+4.1
FHRH Y 146.9+38  134.1+35 140.4=4.0 147.2+4.8  144.9+4.9 134.9+5.2 141.4+5.9
HEHRA L 1509+64  144.1+50  142.4+6.2 147.9%6.9  1424+6.5 140.2+7.9 144.7+4.0

Y IEBEES (deg)

Y LRI (deg)

T B (deg)

TR (deg)

WL (deg) HAHERDH 1 97.3+3.4 88.5+4.3 94.1+4.7 87.1+5.0 91.2%5.2 93.4+54 91.9+3.8
£ FHR % L 98.3%6.7 92.5+6.2 92.1+6.4 90.1=7.1 92.8+7.3 94.2+8.2 93.3+2.8

CP¥fE = B )
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AWRZEE, KFY v h—BFIIBT 2R VE2HDH
M OFHRIROAHEDF v 7 BB X O HERED S D
BAEHMEIC G 2 A BIIOVWTHLNII L. 208
R, R—VEE, SRELHEBICAT v FEICSE
P THBEZEVIERD DN o 7228, HEMED S
DOFEGEHHEL, TR L LA CIREIERD O R0
WCHRTE» -7z, F72, 4 87 bR, FHRifeR
% LM CTIRENHRIRD ) FMICHRTEL, A 287
I BAE & BRI 2> & O iR & ORI IE O AHBIBI#R
VROHOLNTZ. Fv 7EMEIBNT, 4 287 MROT
I > B8 £ BE VS SR B A BBV TR S e o 72
B, A Yo MeOBABEBE A ES X OB AR O
X550 XL, FHFRE LA TIRHEIRIRS ) &M
HRTKREL, ThThoBMfSifMEOIRLSE &4 U3
7 e & ORMICIEOMBIBRARD btz ol
END, FHIFER R LEMEFENIRD ) LI
T, WHMEBIEAES X ORBEEAEOIXS O EAKE
Wiz, A 287 MEEEPRL 2D, TofR, HEAM
BRSO OWRANBIREL DI EFHLL LT

AR THRE LEBHRE DR — VOV E (b
FRdHY 1 2612+1.17 m/s, FEjHERZ L 26.01+0.89
m/s) &, BATHIECHE SN TV R¥EY v —#TF
BT LZRARENTOR=-IVHEEDOHHN (24.2~
30.1m/s) T @ - 7z (Apriantono et al., 2006; Gongbing,
2009; AK4H1T A, 2013). HERIEIC X 2 KW % - 72
HoTFA4YTBIOT 2y ZIzonTid, HkoH)
YERDZE — I3, SR % LEMHEHENRRD ) &
PR THEIENZ E25HE ST 5 (Besier et
al,, 2001). €07z, HEHIROFMIZI 5T, K-
WIEDZALT D REMEAE 2 S 7zAs, ARBFZETIE,
A= VEE I G THERESRDO LN - 7.
v ZJEMEICBIT ARV, BERmICET S

"p<0.05 CPIM=FEEE)

RELDHE OKBE2y, 2013), A7 v 7HilE (Lees and
Nolan, 2002 : K#+13%, 2013), BEO WO R AL ¥ 70
J&% (Barfield, 1995; Dérge et al., 2002; Lees, 1996; Lees and
Nolan, 1998; Teixeira, 1999) A3k & { 3289 % Z & »AT
FFZETHRE SN TV B, KIS TIE A RE.OEE, 2
T ThE, REHOEEIB W TEMETE R A=
OONLEHo7/z2 s, R IVHEIEND RO O
LirolebHEZHNL. KR4I (2014) 1%, 1 Y AT v
Ty 7 CHEMIZA > TRV L/ E 25,
R VHEEIZ X o> TEMEIZEZY, f VA7 y TFy
ZIZB L IEMENEE, R—VEEO#ECISHEEEZT S
e LTwa. AFETH LN R - VEEIZE
WL, FHBMTHEELRETIRDON o722 0
5, FMFM TR IVEED RIS 2 2 BB AR
TholzbEZEzobhb,

HAEALE D b OFREIEEL, FAiPRe LEG0lTH
PHEAHRRD D ML) bR o7, o ki, 9
WROBFENEA VAT v THy 7 OIEMEICEEEL 5 2
B EERLTWA. 4 287 MEEEICBWTIE, FHHi
PR LEMDIE ) BHEAHRD VML) RS, £
7o, A o3y MEEE BAE D S OFRGEIHEE ORI
IEOHBEEESED SNz, b, BEME2LO
e e T AR E LT, 4 %7 MNfEEDSEEE
LTwabZE, EHIZHEMEDS OB/ S W
BFORMELT, 187 MBSV EV) T L E
ALTW5.

FyrEECBVTIE, £ v32 MO TR OB
JEIZBWTIISMH TEVIZED DN h o 7228, il
JEBAE M EE 3 X ORI A EEOIX SO F1E, FHiFR %
LMD ) DHEFHIRS ) &L ) b REPo 72
FF(1992) &, HEEREMEICBWT, EEREERAKROTTH
PEDSE N T LAY TOIEMEMEICHEA T 5 L RTw
5. TOZENDL, FHEEEZEHDL7-0121%, Ho7zfL
EICR—VZs Z LB TEBROBEL Y R UNE



50 TNET © AR — %%

Wb LrL, EFAAPENTLELY Y 7#E%
WIATH) L RIWEETH Y, TR, HEWIZH)» o
THR=NVEEE - 7B, R— IV OFLENE O G ANIE S
DL ARFFETIE, A 2827 IR oo il W B 6 74 I OF
JEBFIAEDIX 5D &A%, FHiR R LEFDIZ) H3f
HRRD D EHEL YV REL BB EPHL N E R ST,
T/, EREREEAES X OCRMEAEOIESL D& LA
Y37 MEEE OMIIEOHBBRERO SNz, o
e, A vy MfEE CEHIRRS D 1 0.09+0.04
mm, FHETFERZ L 1 0.13+20.04 mm) 2BV TEWAHH,
LNTCERE LT, SHifRz LEMTIE, Bl g B i
AEB L ORMEAEDIESDENKREL LD I LIE
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D EMFICHRTHERICKRE 2L RL, [ 2837 b
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HBIBIERATED H 7z,

A 87 MEOBIMIRBE A B X OB E O
6D &L, FHRR L LEMIEHENIERD ) &
WCHRTHBICRE 2% R L, HRBHfAE S
SORBEHAEDIZSDE LA 3y M E DR
W IEDOHIBI BRSO b7z,

2)

3)

DbkoZ ehs, FHHiRz LEMEFHHRRS ) 5
PRCHAT, SRR LS X OB EDIE 5D
XPRENTD, A 8y MEEEASEL D), ZFOREE,
HEEGLE D O OFEHBEPIRE S R D 2 WS L
Holz.

fi&e
AWFEIE, JUNEE - AR — Y 7820134 EERFFE Bk
EZITTbNZbOTH %,

432% W1T CP29411AH

VI. BE3W

By R, BRIFEEA (2002a) AR —INA F XA =7 X
20%E. WIEENE. B, ppA4l.

FIVLsE R, BEHHIA (2002b) AR —INA F XA =7 A
205%. WAAE)E. R pp.165-166.
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The effects of approach angle and target position on instep
kicking accuracy and ball speed with skilled soccer
players. Sport SPA., 8 (2): 35-39.

Apriantono, T., Nunome, H., Ikegami, Y., and Sano, S. (2006)
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Dorge, H. C., Andersen, T. B., Sorensen, H., and Simonsen,
E. B. (2002) Biomechanical difference in soccer kicking
with the preferred and the non-preferred leg. ] Sports Sci.,
20: 293-299.

Gongbing, S. (2009) Influence of gender and experience on
the maximal instep soccer kick. Eur J Sport Sci., 9 (2):
107-114.

Lees, A. (1996) Biomechanics applied to soccer skills. In T.
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