o
it
S
Xt

151

BTTY— T AEFITBIT KT - HEEE IO
FEREIBY 9 2 A AT SE

MNEFERETFY Lk

72 fkk #EY

A cross-sectional study on age-related development of physical fitness and

motor ability in male elite tennis players

Nahoko Koya”, Tetsu Kitamura® and Kaoru Umebayashi®

Abstract

This cross-sectional study investigated the comprehensive physical fitness and motor ability for Japanese elite age-

group tennis players. Sixty one male players were divided into three age groups : group A (12-14 yr), group B (15-17

yr), group C (18- yr). It was found that : 1) There was a significant correlation between total Principal Component

Analysis score (all PCAS) which summed up laboratory and field test results and match performance based on the Japan

Tennis Association ranking points per 1 tournament (JTA RP/I1tournament). 2) Several variables such as jump ability

and medicine-ball throw did not show differences significantly from groups B to C, but only isokinetic strength in leg and

trunk showed differences significantly across the three age groups. 3) A significant regression between the laboratory

test and field test scores was found (y=0.863x-0.108, »r=0.802, p<0.01). Based on this regression, some players were

judged to poor motor ability for their physical fitness. These results suggest that well-balanced training between physical

fitness and motor ability was essential to progress tennis performance.

Key words: tennis, physical fitness, motor ability, performance level, comprehensive evaluation
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Table 1 Physical characteristics and test results of players in each group. Sigificant differences (p<0.05) compared
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to different aged groups as to 12-14yrs (A), 15-17yrs (B), 18-yrs (C) were also indicated.

Items 12-14 Junior (A) 15-17 Junior (B) 18- univ (C)
Number of Sub. 22 19 20

Average Age 13.23 = 0.65 15.67 +0.73 20.70 = 1.69
Height (cm) 167.11+7.76 ¢ 173.76 =4.19 4 17330 +5.15
Weight (kg) 56.18 +8.84 B¢ 66.48 +352 4 68.90 =464 *
Vertical Jump (cm) 73.66 £10.23 B¢ 80.94+724 4 84.10+595 A

RJ-index (m/sec) 1.934 & 0.293 1.968 + 0.274 2.157 + 0.438

g Stepping (n) 6258 +501 B 66.00 =297 4 64.70 + 4.38
S Legisokinetic strength (Nm) 417.92 + 8827 ¢ 534.28 + 7839 4¢ 638.30 +111.89 48
g (Nm/kg) 744+113 ¢ 807+130 ¢ 926+156
7y Trunk isokinetic strength (Nm) ~ 349.82 +99.86 ™ 432.06 £73.05 4 518.33£7845 *°
g (Nmy/kg) 617+128 € 651+112 € 7524096 AP
Intermittent Test (W) 480.44 +106.11 *¢ 624.38 +£53.42 4 648.78 +44.29 4
(W/kg) 848 +0.85 ¢ 9.39+056 * 942+041
Horizontal Jump (m) 871+0.78  °© 9.15 + 0.47 922+050 4
5m sprint (m/sec) 450+026  °© 461+022 ¢ 487+049 4B
= 505 Agility test (m/sec) 426+021 4414015 4 449+0.13 A

E CODS (m/sec) 15.27 +0.61 15.43 +0.36 15.43 + 0.60
& Medicine ball throw (m) 55.62 +8.79 ¢ 67.49 577 A 68.55+6.03 *

(m/kg) 0.97 +0.13 1.01 % 0.08 1.00 = 0.08

Multistage Shuttle Run (n)

125.82 = 11.69

BC

136.89 = 11.74

138.85 +11.42

*Values represent mean + S.D.
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Fig. 1 Equipment set up for 505 Agility Test (ASC, 2000)
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Fig. 2 Change-of-Direction/ Acceleration Agility Test (ASC, 2000)
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Fig. 3 Change of the percentage of development based on the values group A as 100% for each test

(BH: Body heights, BW: Body weight, V]J: Vertical jump, R]: RJ-Index, IS: Isokinetic strength,
IM: Intermittent test, H]J: Horizontal jump, MB: Medicine ball throw, SR: Shuttle run )
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Fig. 4 Scattergram and regression line between field test and laboratory test PCA score

3 Solid line shows regression line and dotted lines show + 1SD of residual
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515, R—=)LEEBWVWNTD, 7 v R EROVKR—IL
2 D, HMEML TEMBEICRS, INS5EFEDIKR
L7amsEHMIC a v hEfAGDERS TIEN
s, ZORD—DDERNBERET TIET A EF
DEKEENZHMTHZ L3, S5k hz
Al EEE5720121F, —DOHEHICE T TWSEITT
1372 <, REMNBRNT > ANRRDEND. TZADE
Bt e T F R oEA S L, T2ADM

AR 2~ 3 BRI RSN EH LD, EED 1R
A2 MO DRSS 5~10TdH % (Pearson,
2007). T A Od— b~ OHYA X13#E23.77m, #8.23m
(2 TNZADEE, ¥ 7V A1F31097m) 72D T,
R—IL&$T5, bmilEE2BEH T 5 & 00D 10FiED
FIEDR DR L Tl & 13T 9 % (Pearson, 2007).
ZDRDISFEN S, ERRICKENT — 23R K
SHHETZHEN, IBICINSGZBOBRLITIREN
MW, FTZARAICKRKOLENBENEREIN TN S
(Kovac, 2010). ®fE & OBAE T, /NEIEH (2014)
m, E Bk FTORNTEDDTRNR—ILE KD,
FTOWBFNENT — 2B FTEFITRO SN S
F—DRNERTH 2 EMEL TS, 6> TREHR
PEIXT — 2 UM E M ENME IS U7 BIETH H % 3%
T2 ET, FoAFRKITRD 5N BENEENEN
TLBHEEZEZHN5.
EREIEZRNIETIE, T ARTOREMNZ
Mt 2I2H20, IRTAR - T4 =)V RTAKE&
ZIHBICDOZDT A MEERM L. NS EEKBEOT
ZABEN EOMBEZREL MR, IRT A -
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T4 =)V RFZX M EEGDE TS (all PCAS)
E1REHEOVDJTAT >F KA >~ (JTA RP/1
tournament) &DENZE E/SAHRENERD 5017~ (Fig. 5).
SEYIZTEFENS ST EFETOHFENL NI
BT T B HIEERR L, a7 KR TI4E
EHIRREN D 0, ENGEHED T > F > TIEnRbIR
Mol T THREENMTIEAERWBEE - CHEZEX
HELETFTELT, JTARPEEHALZ. JTA
FoF &N, WEASEMICHMEINGL F—F A
> b THEALZRA > R TIEM M SN 5. wR e
5 —=F A NIJTANEDTHD, EHBERELEE
N5 FEREOITVIZE>THRA > MR
. VaZTRBEMRIN L2720, AWKO AR
THYTHEFIIVARN S0, BEETIIMET 5535
FHNLOTHENOBEE L T]D AN FiH
BREBOFEEEEL, 1 KEHLZOVDORA > &
BHLUDT U, kDK HEETIE, ZHEN SN
T A= AEBROBNEHZ#IH L, HEZRS
TIENRTH S, LALSNE, THRTA DA
DERSFR, 71— BT X DB D FERE 5 RN
513 JTA RP/1 tournament & O Z/ZAHEAZRD 51
T, IRET =V RERALEERD AR Gl
PCAS) & ]JTA RP/1 tournament {2 Z 72 AHEE AT A 5
N7z, NIRRT ZADOFHINTE < ORI R B
LTWa e 2R L TS, Perry et al. (2004) 1
ToADINT +—X 2 ANTREIRAR T ERIIZ LD
720, BEFEANDHEARESREER LNt a—
FEDNT =2 X EKBL TS EIRRTHD,
ISV EDDERNERITENTNDS ZEXDH, N
T ALK ERE D B E R D Z L0 ki
DiMBARENE B RB L T\ 5. AW S Z DT
REXRITDERTHD, TZAFHITBT2HRE0
T2 ARITHIE DEIED R S Nz

SKRFRL - 74 —ILRFR DS HI=EN - EHERY
EBNEEN DLEES

FiglL, A-BHETRAEREENASNIENB-CHET
MM /2 (Table 1). CEFRHEE (2005) 13, 4F
EZEOHREMEFIZIBTFTI6KICRD E1%LLTIC
25 EHELTWD. ABHIFEE A /\— LG ERIC
HELTWBRITHD (RU—F - T v—)l,
1995), AWFEOKEBRIE BN THL EEZ LN
5. Fig. 36 8E - (KEDO Y 57 LAk, A-BEERH
DIEENB-CRM THRLNIZRD EVNIHBD T 5
T, FHRTAN T4 =)V RTFZMEHBE EBHITEL

ANz, AMRORREFEDOLEG, ARDI12~145%
Ki& b2 & BRIIM R D RICE(ENENTH O,
HHEIEEH O AR S BREOME O ZIAKIT L D5
MRENVWEEZTINESD.
EERZFIRT THD &, e hOEEH
318 ADARRICHII L, TORENIIMEEHITHE T
TR AETHRELLR BFHzllAdl &N
HINTVD (g, 2004). ZOREREMBITS
P DR EERL, FREOEINT & bR 4005
DEIMZEZHDEINTNWD GEE - (711, 1995).
FERICEFIED (2012) 13, 10m R 71U > ~O&kiE
14~15/% TlE 8 ~9 4, 16~18/%lT 6 ~8 L L4 &
EBITARNTA RPRREL BB EZHREL TS,
P> TEBFHIBI O ERIT B E O R H I A2 I,
LEBHE (RU—F - T v—), 1995), BHERETD
FEHEROMENZRT. IN6OHENS, A-BEf
ANOWPEMDER, HEICEDE A NS ROEN—
RThHoEZEAOGND. —FHTHMEED» (1992) 1316
W5 18O m AT L, M/ —D L —=
ST DRERSOMEY 1 LADNER L EERL, B
EOMUNIEZE>TH N L —Z 2 712k o TEN
T —RANMET B ERREL TS, BTEZ
7 (2008) ® Z OERDEERE ) 2 LS H 51213,
Mitke2®ET D ML —Z > VT OREMZRX TN
5. UbkzaiAFEA2E, A-BHOEZIHGEICLDE
Z B-CHOEIN —Z 2T X5HENHTL 5K
MEEZOGND., ZOHFEOMUMIEE SR Z,
REEHIRAET N L —Z 2 JHBRHTH D, FL—=
ST DBREENZTDHBDINT 4+ — 2 ANTHEE LIF
TN D B, RFEDCHITBWT, AEEN
WIZLTHIRT A « 74—V RF 2 NERIZRE
MASNIBNWERIZ N —Z 2 FOBBEERATEWN
DTIIBNEA D
AMETIZLZ T TE 12— &85 185U LD CHE
ZBNWT, FEEM oAV HEREICEEERLZ. &
EOHUMEED, HE2RUEETHERIVE > DI
B LN ET 5 2 SI3ERBENRRN T
H5H. FEEICB-CHOMTHEERSMZ/RLZDON
5mATY > NTHD. MOEHEHTB-CRICH B
MASNEN > 72 E1X, BEME A NDKT) - AR
HEBREN L NV OES BERL TS THAIA, C
HORL—Z RN ENEEZ OGNS, Z
NICHZ EOTWLREEN, Hihhed— kD
NTORATY > b2 L —Z22 7L Tn5s &M
ESIND. £l i & AiEnEEee ), flAE
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FEEICRMENTOWRWERDEZEZ 6N 5. FIEIME
AL U B ST IR A T 1 & R — LR &
BB E, HFHETIZA-B - CHMCROON-AEE
M, RELTIZA-B-CHMETIZEDNTLES LS
EMSE, HNNEEH/NT -2 BTEMEICENS
NTWRBRWAEEED H 2. ZHUT CHEDERIRITIR U 72
iNT — 2 B ERER THRETE TR I E2R%
LTWs., BEEOF T aF Iy a7 EFIL, 12~13
WMONTCTRL—Z T OBENGZ25N, U
ARV —Z22FJRABENC T 7 > 7 aF IV L —
2T EORNIRENES D N —Z 2 T eiEE 2T
TWa., s Inro A N A ML —22
TICROMOEBEIR DD, AT 1 2 2 R—ILRITR
Dy 2 TEQEBEERRE T T, KPR LR O
RERLTWS., {E> TFig. 37513, K¥EAEZE K
ELECEENHNEIMELZSDD, ZnaiafniE
FIEH TETORNENRAVREEINTH D, iy
TZANT =X AT HFEL TND I EhfER s
N5 ool ens, CEICBWTHNZMN
T —IZEN T EEEER LU N L — 22 T QBN
NI NI

IR E Rz 2B ERLUEZERIK, FHR72 b
DATwETET 4 =)V RTFZAFDCODSTH 5.
TIUT A ERTAT Y EXTIZA-BEOMOAE
BEZRL, £/2CODSITWEo TIIMAKEDNH 1T
BN DHST, TNTOHB THEENEWENDHE
RTholz. ATvETIHERELEHNT TPV
T4 QEFEHETHO, HRERERNKE<EELT
W%, TZANT =X ZAMBEEZDE, R—IL®P
=T T ANEDLS>THENT I AZHIT, HInnA
T v T THEINT RN TH S, ARWFFEDCODSIZ, 1
THH T 2 i O IERMOBETH S0, #
BARVKESZET HHeENEZ 5N %. Young et
al. (2001) 1I2& % &, COD (Change of direction) DHE
N, Hil - EREAE—R - g0 - AMEREER
WRO 4 DIKFELTHBO, XS5 OE T EHEE
i - WiNT — - FUSHIID 3 DIT/HEENS. £z
CODS T E /290K LEIEIZSSC (Stretch-shortening
cycle) DMEREICIKTET D72, MG F1E CODSIEE
WHHBEREfRICH 5 & T 1T 5 (Young and Farrow,
2006). KBTI EESSCOTF L R w75
E DRI I ADTIEONWEMAEN L L TERIN
TR, FREH/NT—DBETHS. Kt D
FiEd7a0s, MR O R, 2 DEENRITRIE D
ERiE WO THENS. DX SSCOHERENM LT

T, HONMB ERDEEICHEEE XIFT (Komi,
2000). AWFFETH >7/=CODSIE, 7= ZXaA— K ET
ROSNDEIMEITEMUL TS, B-CEHDCODSD
SEEENZIERE CH o2 2 En D, CHIESmA TS
U2 R THEBHIDBENLLEETHHICTHEDS
T, A—=FETORE—RIGELINTORERNENZ
5. F7/=SSCHREDIFIE L 72 5 R]-Index & A 5 &,
AEEZIBZNADODOB-CEHMTHMEL TS, L,
LU RJ-Index 23\l ELTWAIZHBEIH 5T, CEEDCODS
IR BEN TN, 22 TH CHOILEAESD)
RRADML—Z2 TARRN—HELTEALGND. —
FHBEE, LN DR EHE - SRR B RE ) B R
WZCREERIENENLLETH D, SEISBUEORNRD
FWEEHERITIC, EMERDIEERNERD
L —Z T2 BATWS ZENEETHS.

T ZRADBRBEAICDRMBEHBIE DREHIETME
PERIN & 4877 % THE BN I TGS 52213 2
HIMBITHI TV (Kibler and Safran, 2000; Roetert
et al., 1996; Scott et al., 1998; Young et al., 2001), _Lbik
DBEO T ADHERMEEZD &, —DOERNER
DA TEFZFMT 2 Z LUV, BERIKTIEE
MG HD N —= 2T Ok EED 5 iz
EWSFEZDBE, AWHAOEEOIEMEICDOWTHR
MEERk Fg 43IRFAR - 74— K72k
DERMFRNSIRLBAARTH L), Kotk
2T CTA-CBEDIR ] & B E B BE 07 D FE IR
MREINTWVD, AIFFEOARIIETDY — 2 IcEm
LTHfiLTWaH, B CEIZEMD Y — IRIE
LTafil Tnbd. RICCHETIE, yBi AR
IR TaAi L TCW A A SNz, & 2 Clalk
EMRDOKAEDE1SD &S &1, HAEREHFEIC XK
508, Tiab bRy EEBIGERRE AR L T
%454 7 (Field test = laboratory test), {KJ7IZxf L
THBHETRNINEN TS Y 1 7 (Good field
test), RINTH U TEMBRLEREN 7152517 (Poor
field test) @ 3 FHFHIZ ¥ L 7=, Poor field test IZJ& 9
HEMOERADEHMEICHNRDEMERL 2. H
I ABEICIEBMEBIRE ) T > TWAHETD AT
5N, ZRUINT =X U RAEXADFEMELTOH
HITRENTHDHOD, HARRESREINHTE
TWRWRIZRBL TWD. CEIZEICKRPETH
BENTWBEN, 14DHF T aF I Y a7 EEN
A2 TWS, HFEFEFER LICTOy hEnTH
0, EMEBHEONT P ANENFHEEZRT TN
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CHIETED., ZOXIIRFHMEAHEL EFELAD
M —Z 2 THRWEWCR LT, FMERITHADIRE
n, BEEEIEADZNENEHNT DIIIEHTH
LHEHZEZ LN,
BROBHEL NNV ZRTHAS E, ABIZT—ILR
AT RR2ML - 3MAEEVSEEE DB, BEE
Y27 TEAMEBBE VWS BEERLZHTH
5. CRHIEICRFAEENWDINFTITY TORARET
b2, HZRIONEHEDN TIREAFENRTTOE L THE
ATHEHEL TNWLEFHBD, A-BiFEHIRT S &
HIEEL TWARRTFT—INRES> TS EFAD. T
ZADHEMHEOATEZDE, I—FOKEIIE
DEBVDT, HXEDEIRTZAEREL TNDS
MIZE- T, ROSNDEKNERIINRD Rz TS
5LEZOND. IHTHEOBEZORHZEIK TR
OHAHHE TED I DICENTVDNDZEN, I 51T
I— PSRV TO b L—= 2 T DENBEROK I
KENTWS EEEINS.
PE#ESFEADERFFEOHEELAN S, FTET
OENRE LTSy - EREBRE N 23 ML, S5
Z5HDO N —Z 2 THEE T2 2 EAVRREL TR
%, G, BMERBRDETERS ONED, TZADH
FIRYBIE DR & 752 2 BERAEBNRE ) 2 B S B 2 D0
deip, BEO ML —Z 2 VHEEHEICT S ENT
ED. MEDONTAEEVRNS, T ADEA
HaBATH ZEN, BN EIZDRN> TS
DTIEFIRVWES S M.

V. £&8

AT, SENRNY TLNIVBFTAEFZ
MR, FRIR)—=FARET =L RFAMZEH
WTHREIRER)) - EBRE N ZREL, SFERORME
R 2 HBARZ2E2 I E2AME L. HEE
Z A#E (12~145%) - B#E (15~175%) « CH#f (18 LA
) @3 DicpEL, BEMICOa L IR T X b
TEXHETREEBICECEZEMEL TORND
FrvZ, 74—V RFANTHENTE U - S RE
BREHOF v 7 Z2AMICEAZREL, BiEihzEK
WL 72 AR NHEDIED FEBat Uiz, EREFRIILIT
DEBVTHS.

1) FRTANDHDERMFR, 71—V KT AR

DHDERDIEENOIL, HEHEOEERMEN

RHENT, TRET 1 =)V RERE LTS

A (all PCAS) &#itk)1 (JTA RP/1 tournament) (2

ARSMHBENAH SN
2) A-BEEITMNT TOREMDAEIREITHES RO
HE B-CHIIMAITOERY A NN -2
PATY MRV T ORBEEEZOND. &
HEFHNITBVTIZA-B-CHICOZ DA RICHHE
BRUED, Pv > 71 CODS - A7 12 h—
IWRTEHEITIE, B-CREUIMIT TOEII/NEI o =,
3) IRTANDOEIERGRZxHE, 7+ —ILR
TANDOH LI ERDFREZYMICHRELLEDS,
y=0.863x-0.108 E WO FEARMEIRANGFENZ (r
=0.802, p<0.01). =OEIFADEKZELISDEH &
I, KD CHEBEGEBRE I KR L TR Y 1 T
(Field test = laboratory test), ARJ7IZ%f U CHEAEY
HEERE I AMEN TS5 1 7 (Good field test), 1K
TNk U CERERE B RE 15195 %5 4 1 7 (Poor field
test) O 3 FEEAIC/HH L 7=. Poor field testIZJ&9 %
BEOERZDOEEHEIZ CHARDEMEERL 2.
PLEOFERMN S, CEHIZBW TCIEM 2 L iErEH)
BRENTIEATE TWARWERNAS N0, BED
N —Z 2 T OBEEEIRE I N, £2BEIIRIE
DEVWEIEZRELTHBO, SRIENEBEDNS
DRAEBMITIC, EMERDIERNEZDO NL—Z=
TEBROZENIFBIND. KO NL—Z 2 TR
ZHBNEBRE NI DT A 2 EITKD, TZADE
BEhmsmbEdasEzons.

B

AW HAT Z At aF a7 F—LD
BE, O—F - X5y T BHEAE WHEER), a1z
N=7—FREF—LOETF, 2—F (FHISAKER, &L
FERR IR TR O RBDMienizlzEax Lk 22
LR L BT kT
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