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VN DO@BEFTZ LS ORF 0T L R KEH, HREMZR & ORKRF AR E 2 b &

AL, ATV MENE VY TR BENICHORE R EZ R ERE LT,
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B AETIL M3 & LTREMY v I —RFITH L TBHT 2 iV b L—=7 A
ZENEL T, TSRV AT DEE LETIRE I OZN b L —=2 ZER L RRER O L
H0IEFT 5200, b LATHFIEF L TODIONEHALNITHZ L2 N E LT,
BF5E 2 CRERERIA L 5 AT v 7N T ¢ 7 OELEIZT PHA %O J 23 PHA R L D K
XpoloZ b, RT #1795 Z & CHHIEDOMR L% FEE, A7V v MES, Vv v 7HE
F1om ENRAT, PHA % OEFN PHA giOEF LG L T, ZOBLENPRKELS D E
WO R A RRGE LTz,

SHICE L FEIZBWTIL, FH2ENOE 4 EETCOMEBRLEERZ T, BEBLELL

THREMY v I —BFORE L hL—= 7ROV TR 21T o 72,

14



o=
e 1
RSB 1 —RFOERK L EBRE I 5 2 DB

=

il

%

FREMIT Y — My @RI (IR, FE) bIR21BI4]. E#ee (@h, 7Y
U7 4, A= R, fFA) bllR2IBI4l6]L ) — MRFIVELTND Z ERP LM
272 o TWD, Lo T, BREMY v 1 —RFOMK L EBREIL, =) — Ny h—
FOF LY MEERTFEEBEZLNTWD, LnL, REMV v —RFZFM L, TR D
7o, RERAEEICOWTERT 20 ERH D, KN KRE S, A — R, R&Ay
YU TN ERTLMEIEFIL, BEADEAL TW D AEEMEZZE LR IT LR 57220,

FRIEEC I T T F— LR ETITON TV BB FEMEEREL LI/ v — 7Tl B
BIRRT, TR bHRNREAN R VEFEN 2 —F I ENDEMN D D 2 L3t S
nTns12l, —FH T, EMICRATH > 7/NEIE, ZORETIEA B — R, JRFEIIM /)
72 EDOEFHHRBIIBN T, B/ NEL Y SENEETH D03, 30 i E TICT R TOH
BRI BV TR NRIZIB W DT 2 E G ST 5[60], UL EOBES S, B
RIRRFIIBRRTF LV R R CTENEBR N2 AT 505, LAUTAMRADEHR
RS 2 EHEITE D, T, REMITAE U 2 RBAOEER, mEMY > I —&FO
EERE ISR LT, EOX I BREELZHEX TWDL0EZH LN LRITIUE R G720,

S BT, K LIEERE KT D AE OB A TRAE T 5 72 DITIE, Kk LEERE DO B
FHMET D2UEND D, ZNETOEL L OFATIFIE T, Ris LIEBREITR 2 ICBEZ bR
TETH, BB D RKE L IETRE IS E KET O Thiu, Wi OBRE BRI T D0
B D,

Z 2 TANIIRIE, AR DR b IERE/RIEIE TH S B4R (LLT 1 SA) 2 VT,
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R Y — o —BRF O UK L EENRE IR D RRE O BEEF O TH L
ZHAL Lo, BEANEA TODETFIL, BRARIRTF L bIREARE S HiAnEL T
5 Z e b19121], ARBFEOMEEIL, FEAERPIL, MASET LY bR, RE, AR
P, ¥ v TEEANEVEEZ R L, TR LIIEOMHBEERE RT ERE L, &b, &
ATV MEA TVV T AR L ITAOHBEBRZ R L, Yy TR, AT EITIE

DOFEBBIFR g LR 2 RBOE LT,

Jrik

MREfRRA~DT 71 —F

TRCOMHRHE O SA OFHliIE, T—AILEL DA77 ) —=2 770l T A0—RE LTE
Mishiz, F—2D L —=277Fus I r0—8E L CHERKEIE & EBEE DT % £
L7, MESREr QFEH) OWELFEEET 5702, BAsVEREIIHEE 3 H 21 H
DFRFFZNT, 4% LEBNRE I ORIE L — X BRI 3 A 3 A O - HOFREZNZ, ([
CNARC. [R] U 2 I T3k L 7o, AFZEIRI RIC D72 53~ TORER, [F—DOHE

HOHRIZIE > TIT O,

B

ENTm )= ThHod V=77 I—27 7 7IZfET 5 U-13 B4 v —%F 57
SERRE Llc, iR 7 73R 7 2T —CTIEENFy 7L~ TH LR 1 Y
—ZIZHTR LT\ 5, SFEEHES, BURRENE S | B OBEIEENTA TWDHE & LT,
BROMEMEL LT, AU a VEEEZZBE L CI— A F—"—Th o NEELZAT L.
2 UGB KD T2 DITHIE 2 1E L < FEhi TE R o 1o F IR B RS LTz, 1]
O OBH CHEBRE SR FERMB I ey 770 LA, 20T — 2 I3HIE L,

WFZ21% 2 AEREDNT T 2017 4EFEIC 25 44, 2018 4EFEIC 24 44 DEF 49 4 CEXJ4ER 12.7+
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0.2 ik A& 12.06 7% ~12.93 %)) Z %Gl FE M L,

2B E B IO, FOENREE A T — A Rarty N &E2T, REE~DTA
Tz, AR~V X ESOBREICAIY  BREERFIANEZ SR ETHMEICET S

MEFERZE S| OAREETHEE L7 KRE S : 2017-208),

7a hajn
RAEIE & LT R, RE, (RIENGR. EEM OB’ / TR . Feiki: 2 EEhRe /) E D
ANCHIE Uiz, TN TORKRIEIL, Fill 8RR ATO e, &, E, FIENEIT 1 BRI
THROJEPEDH & FeiRPEE 2 BIHIE LTz, EERE D ORIEIL, o I —ITE

E LTz, KER,
[61][62] % 3 tid 5 7-»iz, H

RAE—R, TV T 4. Py, AN EOEEE

Ky =D T 4 PHNHA KT A NHE-> TiTrbni=[63][64]
10mX5 > % v (LLF : 10X58).

EERE S ONEEEIX 10m / 50m A7V > b,
T T AR, BAT TNy T 07 Yo-Yo Intermittent Recovery Test Level 2

(LLF : YoYoIR2), 77—/ X—ETH o7z, FIOICHEREIL 10m /50m A7V > b,
BS. VIV T AR BAT IR UT 4 T OWMEERITo T2, MIEDINEERIZ L 5 HE %

PR 72DIT, T X LRNEE THIEZ FMTE 5 K 0 ITHBRE L 4 DFncig Y 40107z, 1l
TN K DT DA R 7201, Yo-Yo IR2 ORIE AR DI H ORIER T #IZF M L.
7 —=/—=EDMEZIT>T2, Yo-YoIR2, 77—/ N—3EZr< EEREJHIE

o 1 MBI
120 B UL EOREHI 2 8%F T 2 M OBIE % FEhii L7=, Yo-YoIR2 & 7

2T, FRITOMIC

— N —=EFENEN 1 BT ORE E FEME LT,
FHERNZX, BIIA MLy T, YaXxr s, Jr=v7 7YV T w25, 10 4

DY A= T T v T EATol, BEREIOWEIT, F—LD N —= 7T 0 s T O

BRELTCEHMIZEmIN TV, HEREICE > TEHNALTWAHIEEE Th 525, HE
Az 72<

DIEDOE LT —I 0 T T v TOEA I 7 THEM LT, #E8REIL, HE
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E 48 EfE, M LVVEEN 22X D L oS-,

BHERIC X DB T

TW3 iEIZHE~> T, RUS 227 Z W THERE OZEFH O X fRBifgb SA ZHEE LT,
R U 72 1 4 OFFIE A X AR 2 2 [BEHIE L, 2 OFEHEZ RUS 227 & LTHRIIL,
TW3 #53[27]% FIV T SA ZIRE Lz, ABFFENOFHMHE OMRNAHBIREL (ICCs) |
FATHFIEIZHE > C“almost perfect (ICC = 0.81) ”, “substantial (ICC = 0.61 - 0.80) ”.
“moderate (ICC=0.41-0.60) ” &3l L7=[65], 2 [l RUS A =7 Z 3kl L7=BD, il
HORENERENE ICC (3,1) 1% 0.86 Tholz, HHIENT SA LEFEE (LLT : CA) %
FIVWT SA-CA>+17%, SA-CA= *£1i%. SA-CA<-1mzi¥El, #RELZTNLTh
FEEE, TRE, BRRED 3 BRSO LT, MBI OMERE 11X, BRI LT &3
fili S 7z (RUS=1000) {3\ 72h o 7o, BREO AT, FEGED 14 4, IR 22 44,
BEREAS 18 4 CThoTo (F 1), Fio, #F LREFITIT, HRENEOFITBL TV D

OPPBHMSNTES T, TRXTOREIZI_HEHER F TEM S N7,

K1 #HE O (SA)

WERE B EH(SA) B #3(CA)
EMEHRRE n (%) (%)
BAE 14 1410 =+ 069 12.67 + 024
S8 S 22 12.45 + 113 1230 =+ 062
MR 13 1044 =+ 082 1218 * 055
Hi 49

REE I E
ETOERKHETA =% V& ETERH, REORETERINL. 14DOHESENE
R A RIE L, RIZEEZ (Seca213. Seca #HH, T, HA) ZH\T 0.lecm H

ALCHIE L7e, (RE & RIRRIZIAHE GG (TANITA BC-756-WH, TANITA tH84, FUR,
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AA) ZHWT, Zh2h 0.1kg, 0.1%HAL THIE L7,

R D KBRS & FREER DO JEBEFIEL, SEALORAE TIEHE DB R 2 FV T 0.1cm AL THIE
Lz, BERIT, AT 2520 <TdIilg oD . KERE FIROEFICE S< 20§
X7V E DB, AR 72 LE L Mathur 5[66] & Lohman 5 [67]0 FikI2HE-> T
ED BT, KEETIIEEE LS sem EZICALET 2 R0 bACKHICHIE L-[66]l, T
FRES 1T, fe KRB S ACCHIE L7z[681[69], 7oA i 2 |9 S#lE L TRtz
BHL., ZEAORKEDO V2SI Lz, g OmE NE#EEICC (3,1) (XK
T0.92, THT0.94 Thorz,

FeRMEI R, SEAZARRTE CHIE 24T o 7o, BRBRE 1L IR 2 i < 8. RIRI3E DR
2% 52T, NRFTERE (TKK.5403, Yikas TEKASHR, BB, BA) ([CHioz
REECHIE U7, BRI TSN LAWK D ICER LN S, TEHETELS £ TH
THMZM LT, BARY v a T b 2 BHIMRE L7z, FikMEIE 0.1cm HLAL T,
REER Y ELS ETCFELMIEHEITEDME, BEHIEN2WGEITADE T/RE T, H
TEVE 2 B R S 4, K0 FlkME 2R RIEE 2 o AT IS e, REIEE O RE M ICC

(3,1) 110.94 TH-o7z,

B AR ) E

10m/50m 27"V o b7 A ME, AV — FEEHZFHET 5722 FE i L7z, 10X58 &7
T TANMIT VYT 4 BN EFHIT S 72 OIZ 5 NE L7z, 10X 58 1% 180°0) J7 [Afisa@hfE
. 7T 7T A ME 900D N MEAHAEEAFHE L TV 5, Yy I — OGO IR i E)
ECIE, W st & 6 HEThn 5[61], 10X58 Tid, 10m EiCH 58IV L
HIAIZ T 180° MR ATV, A& — NS TR 180° 5 Mls#a 21T > 7=, J5InisHal X
ARt 4 BV RS, BBRE LA R 50m £ o7 (X 4), WBR#EICIE, U1V T RAELAS

HICRDHEIITHER LI, 7T 7T A FTlE, #REITRTIT~m &0, H5m (b L<
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IFETTW) ~E 90T IR L bm AEY . AT (b LITAEFM) ~E 90° AR L,
5m JeD 7 — b E A Lz (X 5), #BRE XA X — M S S 0.5m B =ML EICSE D, H
HDOLA I T TAL = LI, A= RN ET VU T A NI ORES A 2% M E1.0m
ICECE SN2t ES  (Brower timing systems, Utah, USA) % AT 0.01 FHAL THIE L
o WTHNORIE & HERE DN IR0 7 — b 2@ U 7R B HRE S BRGe S v, BAEEfR E
TOEA L%WEL, 2HIORED 5> b b IEWHIEMZ ST DD Wi, 2777
A DTl BEBRE TEAN O T MRS 3G DG L EOREENER 2 BT OMIE L,
ZNZENOFF O HOEME 2 %) LTl E o 72 DIZ vz, 10m / 50m A7
v b7 A R omENGEEME ICCGE,DIX. £ 0.90, 0.90 Tholz, 10X58 &7 7

77 A~ OmEWNEENE ICCB,DIZFN<E1 0.88, 0.73 TH-7-,

Start Goal

¥y
Y

10m

X4 :10mX5 % hLT v ([64] L v ekZ)
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5m 5m

EE—| 25—h $1 : &b 5m$ 25—k [E5—2

mgi.

X5: 275275 A K63]

BAT v I NTUT 4 NIV v T RES A RN D 7o oI FEh L7z, BEBRE 1L CRi
TF~BRRZATN, ZEA I CHERE U, S IC M CaaHh U7z, BREEIREEIZ 2 2 — Rl
RZRRE LT EMFOY 2 —XARB T E T2 AV v —2 M T 0.1m HALTHIE L
7zo 2[EORED 5 B b BRREHES R WIEEZ ST O 72O W, 5 AT v TRy
T4 v 7 OBRENEFEME ICCB,1)1% 0.85 TH-o T,

Yo-YoIR2 |3 A ' — FNRi A1 % 7 — /3= EI3ABERMERAT) 25 il 2 72 DI 32k LTz,
Yo-Yo IR2 Tid, A ¥ — hFITHE- T 20m 4eElZd 58] 1 3K LHILAIZ T 180° )5 Alfis i 24T,
FEDE N2 HANI A S — MR 208 L7z, Bmiaigizidy a £/ 7203450 T sm %k
WZhbHa—rxED AZ— MNMIS~ERSTZH IROAY — FETHUED D7 (X 6),
LA % L BEE ORIRAEL e ofz, KIDER L LT, BUEDE DG 72 B#H,
BEBRF 3 A B — DL A7 BE A ORI AIUT R SR 2 T, BB ITIE, 1 [0 R3S
. 2EBICRL72SE, MIEEKT Lz, 910 IRTEIIEHREDEE CThH -7, WEIT

1[EIOHT, BAETHEE (m) Z0TO7=OIZHWE,
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RE—hI—h— 8= —h—
A B— i N—H—
<x 5
R —

‘ 5m Jog 20m

6 : Yo-Yo Intermittent Recovery Test Level 2 ([64] X ¥ t&Z)

7 —R—ETIE WREIIAZ — FOAKT400m b7 v 7 % 12 43WE Y Hil) 7=, 400m
rZ v 7121 10m § 212~ — D —RNEN., 12 5% OAK TREZICEB L7-~—b—%
ITIEEEE LT, 10m B CTHIE L7, WIEIL 1 BT, RETHEE (m) 25907

W=,

e E HLBR
HERS RN AR MR 22 (SD) TFRoR Uiz, IEAEEE (&, (KE, (KBNS

JAERPH, ZedkPE) &IEENEERIEEH (10m/50m A 7Y >k, 10X5S, 7 77T A K,
5AT v TN T 47 YoYo IR2, 77— 3—3E) (22T, Kolmogorov-Smirnov
iE & Levene ME &4 W T, EHIME L EoHMEEZ M Lo, EROMOOESMTHL T —
ZACBE LI, R, SERE, BREEER O S MEE H O 2R A | — il BT (One-
way ANOVA) ZH\W T L7z, EORIEMICAREZENREO LN TWDLDONERET HT-
WIZ, Tukey DHEIRE L FEIT LTz, PRBEOKEES (12 1% Cohen’s d ZH\V T 0.01,
0.06, 0.14 #ZhZIvh, ., ROZRLERLEIT0l, S HIT, FEKREHEE & & #HB6E
JTAEEE & OMOMBEBERE R T 572012, ©7 Y OFEEMEBEFREZ v CHBIfR

BAEREH L, r>05 2R & L72[71], HEHAIE BT T X TR 5% A & L
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7=o T ORE ML SPSS V7 b7 =7 Version24 (IBM, New York, USA) % V7=,

HKENEEEOH R (ES=0.42), AE (ES=0.33). KEA®RM (ES=0.19), FHRJE
20 (ES =0.34) OMIEMEIZIVT, BEBEED FIEE, SEHBEL 0 A RIT/NSVMEZ R
L7z (p<0.05) (M7, X8, £2), ZOMDOEEHEEBIZOWTHMTHEZEITRD S

Nipmnoi- (1117, 8),

(em)
0.0 40.0 80.0 120.0 160.0
I,

& — |« *
I -
I

KB B & B = |* *
g
I, -

THEEE e
¢

mmmmmn 5B
— e SR

-10.0 0.0 10.0 20.0 30.0 40.0 50.0
(em)

7o E R A, FRPMERE ORERIE: (Y p <0.05)



(ke)
0.0 100 200 300 40.0 500 600

e

e

- — S
N — FiEt

- — 22

00 100 200 300 400 500 600
()

8 : REH, MIENIROFERI L (* 1 p <0.05)

TEEGE DHIEHEH O 50m A 7Y >~ (ES=0.18) L5 AT v IR\ F 27 (ES =
0.24) [ZBWT, BREEENSFBAEE, SEHREL D & 50m A7V v FORIEEITAEEICEL
BAT TN T 4 T OWEMEITAEINIWEEZ TR L (p <0.05) (X9, X 10,

# 2), T OOEBEE S HIEE H IZOWTHEH THE TR b~ 72 (14 9, 11),

I
10m H
I
I
50m - | |*
3
-
10%55 —
g
—— ERp
_ I T
9227 = — AP
I

20 40 60 80 100 120 140
()

0.

L=

M9: 27V b TYIUT A RAOHERILE (*:p<0.05)
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* T

I A
I

0.0 2.0 4.0 6.0 80 100 120
(m)

X 10 : ¥ 7 RESI ORERI L (* 1 p < 0.05)

{m)

0 100 200 300 400 500
L ey
Yo-Yo IR2
e
n.s.
I — R
73— - F oM
.
0 1000 2000 3000 4000
(m)
X 11 : £ ORER s
2 AUEHEH O R E
P FiaR KR F p HER
{n=14) (n=22) {(n=13) 72
=ik ME
5% (cm) 162.7£60* 15821651  148.2138 2453 <001 042 X
% kg 492163*  452157% 382146 17.16 <001 033 x
{RBERAEE (%) 143£35 13.1£26 113%£35 278 — o008 ==
ABREEH (cm) 38.1k£26*  381x24% 35017 811 <001 019 X
TEREEH (cm) 335k16* 330x18% 30212 17.67 <001 034 X
F Ptk (cm) 3.8+4.1 59461 4131 112 — 003 I
=Rk H AT
10mRF1) k(B 2024008 1974012 2054006 315 — 008 th
OmA ) (F) 7581034* 75910361 7991034 779 <001 018 P
10x5 Svk S5 () 12324042 12264050 12653033 427 — 011 th
SS9 F AN (5 4.2340.17 4191014 4294015 176 — 005 M
SAFUF IO TS (m)  9981048* 100910601 9371040 1096 <001 024 X
YYIR2 (m) 320117 347489 2711107 262 — 007 &
S—13—#E(m) 2918192 2985+ 132 2006174 123 — 003 I

* RARLRARORIZEREENENHLII p <005
T R LRARORIZEEE;EHLNI- :p<0.05
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BRRAER H & A EBge DPEHEE & OfEBRERE £ 3 IR LTz, HEIL50m A7
U b BAT IR T 4 7OWEREE ORICHERMBRERZ R L (ThZh
r=-0.564, p<0.001/r=0.627, p<0.001), KERERFE, FIHELEFEILE AT v 7
YT 4 7 OWEM L ORICHBEZRMEEBRA R L (EnEir=0.547, p=0.001/r

=0.604. p<0.001),

* 3¢ fRHE LEENRE ) ORETH H M OMBRE (r)

10m 50m 10x 58 958 N TF4F YoYolR2 H—y—
EE -0.368 —0.564 * -0.360 -0.262 0.627 * 0.120 0.016
#HE -0.309 -0.444 -0.380 -0.275 0.499 0.195 0.015
tEiERAE 0097 -0.044 -0.050 0.006 0.095 0.124 -0.055
FEREZE -0.298 -0.361 -0323 -0.182 0.547 * 0.195 -0.013
TEREEE -0.354 -0.453 -0.406 -0.270 0.604 * 0.115 -0.062
Fit -0.050 -0.071 0.020 -0.131 0.341 0.033 0.280
*p < 0.05
B3

AWFTEIL, B PRI ORI & L Tl bREEA BV VE s (TW3 RUS SA) & H
WT, U-13 R MI= Y — Mo U —8F 49 L 2t RIT, AW PRI DN R T O &
HEERRE NI, FOLHIBREELZRIFL TCWEONEHLNITHIEEHBE Lz, £2
fE & LT, A Pmic e FIE, BfD 5 WITEH e F L0 S IRBRIEM (T &,
RE, AR BEBI/NES < EBREJHEM T 50m 27 & b ¥ A MIHEICES
BAT vy I N T 4 T OREMEITAEBINESNWZ ERHALN T, IHIT, HREIF
50m 2A 7V v A LEFREICEWAOHBAZ R L, &, ARE OB/ THR) &5
Ty INT T 4 T OREEITAEICEWIEOMHEBZ R LT,

AW FHNC RBRORTIL, BRARRT LY bABICHENEGS  KENEN LR L
272 o T, AR RN /NRO D AN I S HRAEWZ LITEITHZEN D
wESNTWLI8I9], £, &, EEICH L TIED PRI RAZ/NLIT, FANH S
WIS N R0 bR E < REITHEHE TS RN 720 ORI AREE THEN
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ZEBHLMITEINTWA[19], AFRIZ L > ORSN T E, KEOBEMZEIZ, ZhET
DFATHIZE 2 R LTV D,

AW T, JERRE CRER /7 FER) 1B W THAEM TR 5 VIR FEEN =T O
FS, BAARRFLID BAEICKEVELZ R L7, Tanner HiIA XU ZAAFHEZRIRE L
TZAAAIC IRV T, TEERRIE 12 - 13 FRIFICAERIR) 3.0 - 4.0mm, JEHIE T4 A 1.4mm O
BRRMEEZR LIS EEHRE L TWD19], Lendi- T, 12 - 18 O R/ NNRIL, B
72/ XD HEA THESEIES R L2, RFRICBWTREWERHZ R LI &
T 5,

Flo, TR RS D VIT IR R R, BERVREF LY A EIC 50m AT Y
NEA LB B AT v TN UT 4 T OREERRKENE NI FERER LT, 2D
DFERIZ OV TR T D72 DITIE, MO BEZHBEICEE L 2T IR 60w, $7bb
R, RE, ARMH TR X DBEMZEEZ A LTz 2 &8, HEBIRES (50m A7) v b
BAT TN UT 4 V) \CHBERIEL TN Z EE2RFTTH2HERH L, A7Y vk
fES) (BOm A7V > h) LV UTHES BAT v TINRNT LT 4 7)) TR, (RE, A%
P & o T RS R E B EICE WHBBIfR 2R LT\ 5 (R 3),

TEREORE LEBRE I OREL WHIBLEANPLEZL L, BEMICBITHLANIA RED
HWRIZAE— NIZBT 2HEMAEZHAT2ERTH D LB b5, MFESIX 12-15 D
Ca =T AT U —ERRIT, HEHIZ 100m AT Y R A A LEE T AT A R,
EyF I gk ANIARN | GROBFBERAE L, ZOREICLL L, 12-14 HETO
VamT AT B —=DAT Y MEA LT, BT LD BRI A FOERIZEDHD
TholeZERHALNIINTWDI72], Zhiuk, AAFEICIBNT 50m A7V > & A A
NEREEABERAOHBBEGEEZ RL WL —HLTWD (£ 3), Vv THRINYE
FLEWIEOMHMEERZ RS Z & AT THE ST %, Sharma HIZ K5 & BN

by P NNDRy r—F LY A7) o TEF /RIS, SR T EREONT R E T
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WEBLEZRE LS, BHETREE L FBEKOCOHEMEAR b EWEOHBBEKR (r=
0.739, p<0.001) Z/RLIZZEEZRELTHD[T3], DOz b, FENAKE N
X 50m A7V > b3 <, BREREREES R Z LIS AE RIEL CW D AEEER S 5,
H&EEHESORRIZMA T, RARRFERBALRFELY bAEICREWEEME
AL &b, V¥ RSO AEICEE LY K L TR E 2 b d, FhlkE
& & AT4IT5], £ 21308 Y —[76] O BNCIZIEOFHBIRIMR I H 0 | 5 1 O S IR B R
B L TV D Z e ST a[77], 5 AT v 7N T ¢ V73 E%E (KRB / F
BR) EABICEWIEOMHMEREENH D Z ENARTHHLMCSNTVD (£ 3),
—HT1I0m A7V > b, TYVUT 4 FAN R EOEBRENZRB N T, BT & HHEH
ZTBO LI 0T, S HIT, D OFEEBEE ) OREMEIL, A& ORIEM & OFEEAA &
KIBNWZ EPRENTND (1<0.5) (£3), 7V T A BESMRBERAEITIRTE L ThRn S
LIX. TV T 4 BRET DO DEERR A OO & D03 HE LB ThH D Z LITERT
D2 L HEER SN 5[78], Mathisen & Pettersen &, 13-16 DY v h—RFOHE LT
TUT AR OMBMRE (r=028) 1. R L ATV U MBI OMBEGRE (r>0.50) 13 &
RELBRNZEEZHRE L TWDIT9L, Fo. ARV TRAN DB ITEAT L TV 7R
WZ EAVURE T, Roescher & OWMEND, HRQEDEEFMELV S, CAL FL—=
TR RIFRFATIOM FICFHE L TWD ZERRBINTNSHI80], LAEDZ &nb
10m A7V b, TVVT o, FHANIHERH & Vo Te RS FrE T3, 77 =
7 [78], ##&R[T9]. FL—= VT IRBRISOI DR A K& < ZIT D A[EMENEZ 2 b D,
ABFRIIZN LS ODDIRAD D 5, £, Vv o TRES L ATV & FRETNIIRRRVE T IKAF
LTS ZERHALNTIR S ToD, 2O TITHBEBMR LR o 7o 7o, E DR
KD EBRENCE B 5 27 WO RRBARZ RTZ LR TE R oTe, TOREMN
BONZT B 72012, Bl 2 AEE R % fkie 1T (CPE D SEENEE ) DAL & FHET S

&9 RMEETEOIZE AL E T H D, AR THWZ L 9 REEIENRED Lo BT UAREIZ K
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# 4 YE OBy (PHA)

WEREH &S #R(CA) RABKRIREFEPHA)
n (i) (i)
A% 52 12.0+0.7 13.6+0.6
B#t 89 13.0+0.6 13.6+0.5
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Ex O T, BB & SaBtE L Uiz, EROMNOBSHML VDT — 2B LT
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€ m BEf
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mDE
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5 HWPEHEH O RE
AR B#¥ CH# D F p _ HRE
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REAke) 294207t 33+22% 3320 § 1.9+151F§ 7.93 <005 0.08 h
KERREEE A(cm) 1.0+08 T 1.3+0.9 12%10 16101 3.37 <0.05 003 N
TEREEEA(cm) 0.9+0.5 0.9+0.5 0.9+0.5 0.9+0.4 0.02 — 0.00 —
EBRESAIEIEE
10mR T Y2 b AF) -0.05+0.06 -0.06+0.06 -0.05+0.05 -0.06+0.07 0.42 — 0.01 —
50mR T2 b AF) -0.21%0.19 -0.25%+0.15% -0.20+0.16 -0.15%0.16 % 411 <005 004 I
10x5 S AF) -0.20+0.21 -0.28+0.22 -0.30£0.29 -0.23+0.21 218 — 0.02 N
DS DTARAF) -0.12%0.10 -0.10%0.08 -0.12+0.11 -0.090.09 1.78 — 0.02
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0.040. p<0.0)THh -7,
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HEBZEH :50mA Tk (R = 0.054)

R ElRFRER BEREFRRE HEHOHEE
B B p HAE VIF
ATvI1
E -0.124 0.000
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R = B ERARFRTE REY
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R ERRER DO EL HIEFEL T DLDNEHF L TV BER D S,

41
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Tehb—=U 7 AZER LT, ZIUTL Y AT DK L EERR I OBIN P L—= 7
R EFERERO LS LIEFET D00, b LATHEITKFEL THWDDNEH 62T
HZEwAME LT, W98 2 TREREARFAE 5 AT v 7N\ T v 7 OFEAEIL PHA %
DOFNPHARTE D RED-72Z Linb AWIFETIERT 2179 2 & THEDH R &2 LH
w, ATV MBS, xRN OM EAEL, PHA #%0EF) PHA AiOETF & g

LT, TOBENPREL LD LWV IGRERE LT,

ik

QAR ~DT 7' 10 —F

SEFIRRFTET A 2 EM LT, IRRIEEE (R, HE) o2& LI : A &
EERREJMEEE (BRMBHT, 56 A7 v 7N\ 7 7 10m/50m A7V v k) &/
W22 8 HfE O BHT F L—=2 7 AOZRAZFE LTz, FHEHFIZHOWNT, N—2A
SAUME 1#EA) &, 8o BHT L —= 7 #lo%lc, hL—=2 Rl o
fe—AfEE bl R4 VEZFE LT, NIN—AT A4 L HEET Y FT A4
EDENORM LTz, #EL M L—=0 78, a2y ba— L EEnZNoORAN T PHA #
B L LT, 5612 PrePHA & Post PHA IC/ 8 L7-, AW, FL—=" 28K (k

L—= N ADOEEE) L EERK (Pre PHA & Post PHA) @ 2 BRSS9 51T -7,

e
ENTa)—=rThHd I V=TT hTI—0I77FHEdT5d U-13 B+ v h—EF%
stg s U=, @2 7 Z1XRE R T T —TIZEN Fy 7L Th HEHR (U-13) 16

U—Z7IZHTE LT %, aFh AR, BURBENEE S 85 OBHdEEnN T TWdE & L,
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BRAMVEHEL LT Ry a VM Z BB L T — A F—"—Th o &, NNEELHTDH.
2 WM E LR R D T2 DIZHE & 1 L < FEhii T E 72 7o F T GRS LT, 0]
OO THBRE SR ERME IS e v 77 7 LIEREA, TO7 — X 3L,
Zeik 2 AEM 2T T, 2018 4EJEIC 25 44, 2019 4EEIC 17 4 Dt 42 4 CEH4FEH 12.82+
0.24 mE[fFEdH 12.16 5%~13.16 5%]) & RITHEM L7z, SHEBRFIL % TIZ RT Ot
Braf S7einolz,
EWBRE R L, TOENEEEN A v T+ — L Farvty M a%d, FEE~ORLA
TGl AWRIT~SV L R ESOBMBICAID | BRAEEHKRFIANEZRR LT 20RICEAT 5

B EZE S OKRBEETERM L7 (KREFS : 2017-208),

A= N=V%

R=ATA v, TV RI7A AETIE, RERENMRKIITE L LTHR, KEH LT
GM) FHIE, KER 8475 (LU : BF) SRR 2 HlE L72&I1C, EBReJ#E & LT 3RM BHT,
BAT I NUUT 47 ATV hE AL (10m/50m) ORIEEITT-, =2 KT A
VHIE (8 HE) TIEBRE NREEIT 720, ML —=2 7RO RT IZ X A HERDFE
ROV D721, BED RT % 1 HEL EZE2T T B AR IIE 2 i L7z, SR

TAHMLIEH OTEE L~V Ziikfe 90 & 0 IR S vz,

Rk E

EWERE A 14 OREEBIE Lz, HRIZHRER (Seca213, Seca tHil, T3, HA)
Z MW T 0.1em HALT 1 [EIE L7z, 50Hz JE#EZ i 2 728 E e (SNiBLE, 2=
JVEARL F O, BAR) ZHVWTHE (GM/BF) ORIEZ{T-7-, @207
RGO Z G PECHOW TR, ZRETICHZ RIS NTWA[85](86][871[88], #fk L7- 1 A

DPEH GM & BF Ofi/EZ i 2B SRE L7z, 2 DRKRIEDOFE 2 HH L,
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SN DTNz, BRIy R LT, JBEME (BBIisME 00, IxBASiIHE 0°)
WRRECHIE S iz, BIEICSL S, KB diRE D GM & BF OfERIEROEREL 10D T
R~v—2 i@ a2 L, BESABIOMEREZ~—F 7 Lz, HERIZOWTIEIN—2F
A VHETT e =T EBENNMEIC T e =T IR R EME, = RT A4 VHIET
DOFBMEZ SOOI FIA4 VAERETHRYIRLERTY—F 7 &2 70, JIE
SR TRV E O ICEE L7, WIE AU, GM & BF OfERIE E LTEL< O TH
WHITWD FEEZSZICHIE LT-2[891[901[91], GM 1E” MMk & Kiis 1D, Irhr
30%DALE” (X 19), BF 13742 F ki b ISHSMAUTED ik (50%) ArfE” (X 20) (12~ —
X7 Uiz, WIEH, #ERE ORE R E 70— 7 OB AR5 X5 ICEEE L -
72 Fio. IEHE/RT — 2 2155 T2 OIKENEY = v & AW, fERIECRET 2 5HME O

F P EEME ICC (8,1) 1ZGM T0.95, BF T0.98 Th-o7=,

19 : GM HIE & 20 : BF & A

EEENRE S E
PBRANT N E T RT OREBRA 20Tz, HHFY A7 25 L 3BRMAEL £ L7-, *
To =2 T A AREDRNZ 1 7 AT TEERAN—2ZHWT . BHT O GEEZER LT,

WERE 1L ET. 10 DRI FROEHIRA MLy F o T aiTo72%. 3 By b —3I
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7T w7 (ENENRED 30%X 10 [A], 40% X5 [A], 50% X5 Bl FEE) %3 L7-, SRM
BHT M€ (% Contreras L NIEE L7700 har A4 K74 120> CTHEI Lz
[631[56][58], /X=X /UTITENN—rNy REEE | PR OIRBIHi O LICE Wz, B
DRMETDOTNTTERE D bIA< . BREARTA LTINS LR L, FHED S KR
PR B2 D ETN—Lx EHIE (K21), #b EiFoartvr ) v 7 /i
1 BEE L CTRRE ) SE T A= Vb2 RSt o b U v 7 Jai Tl 3 BT
TAR— LB £ CREE, FRZ%E ERIC 1 B 7 v b CRRBEfiE SR AL Z (%
Frs¥, PRI A ~—2 W TEH L, FHRE 1L bkg THOME LN L, 4 BILLL

MR Z LN TERVE EHEEZRE L2, 3RM ORKAMNERSND ET, FilT

HZ AR 5 23 I OIR BT &2 51T 72,

21 : 3RM BHT #|E

BAT NI T 47 10m | 50m 27V v FORIETFIE, FiEIIHFZE 1IcH#E T T

1To77,
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HEo iy

FT. Q2XDOWRE L BERIC N L—=0 T8 (2T4). 2 be—fE (1644) 29
LT, £, HEFBBEORHEN D, Auxal 3.0 (Scientific Software International, Skokie,
USA) ZHWT BTT{E T, 2#E© PHA ZHE L7-, PHA 2 &L L TR—RA T 1
MERHZ-2.0 5% < CA-PHA< O mIZi%Y L CW /-4 % Pre PHA, 2.0 5% > CA- PHA
> 0 WICHEY LTV R %2 Post PHA IC/03E LT, SHEO AKX, ML—=V 78D
Pre PHA 78 13 44, Post PHA 28 14 4, =22 Fu—/LEED Pre PHA 28 7 4. Post PHA 73
84 Tho7z (£8), #lE LIEHITIE, #BRFE 7S Pre PHA & Post PHA D U6 5108

LTWDDOBREMENTELT, X TOREIL HEMR F CEMI N,

K8 RHE OB (M L—= 7 EK &R EER)

EEN E[H2 WERE [EEER(CA) BRABEEEFEHPHA)
(FL—Z=2F 0 A) (&) (n) (%) (%)

e Pre PHA 13 12,9402 136404
ho—=2 T Post PHA 14 12.840.3 12.3405
L Pre PHA 7 12,6403 135-0.3
A~ hE—UE Post PHA 8 12,9401 12,6403

&t 42
FL—=279 A

FNo—=V 7 HEOHIZX LT 8#M® BHT L —=V 7 A& FEhi L=, 2> he—/L
FELRASIR F BHT 2 &%, _CoO RT ZEfi L -7, SkBg o 3RM w4
225, 1RM O 75%ZxHi9 % 10RM ZHEE L7-[92],

10RM (75% 1RM) @ BHT % 1HfIC 2 RIFEME L7, 10B 1y & LT, 25O
Ty MiA F = VERT RN OE N —=0 7y a VT 3 By NEIToT,
BB 12T 48 IFHILA L RT ORIfRZ 2T 2 KO R LT, X THO ML —=07k v g

A, BAORECH., BEZN Tz, 2 BB 1 £, SRMBHT OFRIEZ2E L., &
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TEASHES D K O ICHE L7z, BN RT #5545 Z & T, fiiom EaEsns 2 &
PG SN TWAH720[93], b L—= ZREO#ER# 121X BHT LSO RT (37070 K5
IZHER L7o, BRM JIE & [A) U ERE (N— L 2 B33 #8072 7 o — L CTOFENie &)
TBHT AEHTEL LI, T_XRTOIL—=2T vy aEdF—LDA LT A&
A T4 var oV T RAYT AT 4 AN a—F OER T CITbiLE, A ORI

M A-0lc, 8 MO FL—= gkt L,

e a HLER

HERS TP £ R 2= (SD) CT#or Lz, HETEHE (K. GM i/, BF f;
J2) L#EERE HREHE (BRMBHT, 5 A7 v 7Ny 7 17 10m/50m A7 U > b
Z A L) 22T, Kolmogorov-Smirnov f# i & Levene fiiE & FHV T, TEHINE & 5558k
IR LTz, IERI M OFE M THLH7T —Z I L T, ZNERORERE O A%, i
DIRNZIEELE S EHT (Two-way ANOVA) & HWCTHT L7z (b L—= 7 AOH

(2[A 1), Pre PHA & Post PHA (%X 2)), IR EORE Sidwn2 & L TR LI, £72,
SEATHFZEIZHEVARIE A (GM/ BF) & 3RM BHTiZ%9" % CA-PHA % £HAUC L % [l
St E VT 2 IR CRIG S8, AR —727 L7222 KE 2 HH L7=[94][95], [RIERIC
3RM BHTAIZ k¥ 2 fi/EA (GM/BF) % [Eliootr 2 O CRIBER S B2, Zhbo
HHMOMBRE A © 7 Y v OREMBEREE AW THELE L. r>0.5 20 & L7z[71],
HRHAIA BAREIT T R TERE 5% AR L Lz, 2 ToOMHIIEL SPSS Y7 kv =7

Version24 (IBM, New York, USA) % fHu 7=,

RS
EERIETE H CTlid, BRITREZERIZOA TEZE R D 51, Pre PHA 7 Post PHA X

DHAEBEICHEMLTWE (p<0.01:ES=0.33) (K22, % 10),
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BE A(cm)

n.s.

2.5
2.0 _

1.5
M Pre PHA

1.0 W Post PHA

0.5

0.0
fL—=2%4 arvka—IL

22 RAKT 5 EZHR (*1p<0.05)

GM )& (p<0.01:ES=0.19) & BFfi/§ (p=0.04, ES=0.10) [T L —=27EH

WZOBFIRBBEO B, Fe—= 7R ar be— ALY b ARICHEARL TV (K

23, & 9),

B A (cm)

0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

-0.05

%k %k
[
n.s.
n.s.

n.s. n.s.

— M Pre PHA
ﬁ M Post PHA

F—=24 axka—iL kL—=24 arvko—)L
KEA5(GM) KR HARFR(BF)

23 : RN B EE (1 p<0.05)
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HEHEEE ) TlX, SBRMBHT 13 F U — =V ERIZOAFIREPBD B, hL—=0 TRt
Naryhe—AfI0bAEICH ELTW: (p<0.01:ES=0.54) (X24, £9), ZD

LD PATED B SOV TRER CHEZEITRED bt h- 7o (1K 22711 26).

*
I

35 n S.

30
o 25 .S.
=

20
V M Pre PHA
|:E 15
0 B Post PHA
= 10
(14
™ 5 I

0

5 ——v arkA—IL

24 : SBRMAZx9 2 EZhHE (*:1p<0.05)

n.s.
I |

1.00 n.s.

0.80

0.60

M Pre PHA
0.40

B Post PHA
0.20
0.00

—=> :uH:I—)I/

1% A (m)

-

T

BATYF I\

-0.20

25: 5 AT I UT 4 T AR D ERh S
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10m 50m

kL—=24 axkO0—)L klL—=24 avka—iL

0.00 F T
& 010 F
E S
- -0.20 n.s. B Pre PHA
i 030 F M Post PHA
A ~ _
1‘{\ -0.40 n.s.

-0.50

n.s.
I I
n.s. n.s.

26: A7V NEA L ATKT D ERDR

FL—= 78K (£9) EEHER (& 10) ORIZZEFEMITERD bRl

X9 FREHEHOBRE (FL—=7HN)

AR ER rL—=>4  avbka—i F P {@n?
& Alcm) 10 = 05 12 =+ 04 287 — 007
GMEARE Alem) 018 = 016 005 *= 003 884 <001 019
BFAE Alcm) 010 = 010 005 =+ 004 416 004 0.10
BERNRIEIER rL—=>4 avka— F P {En’°
3RM BHT A(ke) 20 + 9 4 =+ 4 4379 <001 054
S5RTYT NG T4 Am) 034 += 025 035 = 034 0.00 — 000
10m RTY2 b AG) -0.08 = 007 -004 = 003 398 — 0.10
50m ATk AF) -025 £ 0.17 -0.16 = 0.13 3.03 — 007

# 10 : FHEHEB OZRE (R ER)

AR TE B Pre PHA Post PHA F P {@n?
& Alem) 14 = 04 08 = 04 1894 <001 033

GMAH E Alem) 012 = 014 014 = 0.15 0.9 — 000
BFFAE Alcm) 009 = 010 008 =+ 0.08 0.06 —  0.00
EFEEHRTIER Pre PHA Post PHA F P {@n’

3RM BHT Alke) 15 =+ 10 13 = 11 095 — 002
SRTYTINIUT49 Am) 041 = 034 029 = 021 1.67 — 004
10m 7Yk AF) -0.07 = 0.08 -006 = 0.05 0.21 — 0.0t
50m RFY2 bk AF) -0.24 = 0.18 -0.20 = 0.14 0.22 — 001
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iR (GM / BF) & 3RM BHTAIZK ¥ %5 CA-PHA % 2 R TR S E/2L 25

(K 27) . BF f5)E ADMRKAEIEZ-1.72 2R L7255, GM /5 & 3SRM BHT AIZBE L Tl

X2 DREN T T A Rm LT, BKEEZEH TE 722 ~7-, CA-PHA & GM 52 1. BF

= . 3RM BHT A& OMIZH B /2FHBERRITERD Sl (i r =-0.190,

p=0.228/1r=0.104, p=0.514/r=-0.070. p=0.658).

3RM BHTAIZx 3 5 E A (GM / BF) Z#ERFEsd/-E 24 (X128 . 3RM BHT

A GM HE A, BF fiEAE ORICAEERMBEBRE R L7 (£ r =0.363, p =

0.018/r=0.332, p=0.032),

0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00
-0.10
-2.00

GMARE A (cm)

3RM BHT.A (kg)
=R NN W
o U o un o un o

-2.00

0.35
® 0.30 .. [
—. 0.25
® E 020 . @ °
¢ N .15 °®
¢ . (o o L T
® IR 010 0 mteeeeennn ®
e g o0 oy S e JITee
........ B D A ® @ 0.05 ° Y e
o * e 02 ;?"' ‘ 0.00 B ‘:: “‘:.. N
-0.05
-1.00 0.00 1.00 2.00 -2.00 -1.00 0.00 1.00 2.00
CA-PHA CA-PHA
GM /=1 =0.004 4E2+0.021 4 +0.133
r=0.104, p=0.514
BF #/= . =-0.01 42-0.03 4 +0.082
r=-0.190, p = 0.228
3RM BHT ] =0.069 #2-0.97 4 + 13.75
r=-0.070, p = 0.658
-1.00 0.00 1.00 2.00

CA-PHA

27 : CA-PHA & GM /£ 4. BF i), 3RM BHT A& DO R%
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N
I
=)
=

[+
o

3RM BHT./| = 28.57 GM #5/E /1 + 10.11
r=0.363, p=10.018
3RM BHT./| = 45.52 BF /% /] + 10.09
r=0.332, p = 0.032

45 45
40 . 40 °

35 .35
30 . o o o . £ 30 . oo

25 o o0 o T N 25 e oo oo .
20 e o . ® . & 20 e . o °
15 ® ... ------ é 15 .“ .................... .
T @ o o ® 10 e e °

5 o o 5 eme oo

0 @ o 0 ooe o0 °

-0.20 0.00 0.20 0.40 0.60 0.80 -0.10 0.00 0.10 0.20 0.30
GMAFE(cm) BFAf[E(cm)
28 : 24 (GM/BF) & 3RM BHT AL DBt
Eg =

AWEEIE, U-18 il MY v h—iF 49 £ 12kt LT BHT # Wi b L—= 7 A% 3
ML T, TAUTK VAT LK L EIRENOEN ML —= 7 EREREEROEL L
IR T 500, b LIEHEIEFE L TWDONEHALNITHZ L2 HNE L, 5
BAERE LT, TRTOACEBNTREFEAITRO DT, JREERIZE 5 ERPIBO 5
NEDIFEEADH T, Pre PHA 78 Post PHA LV b ARICHML Tz, hL—=27
FERNC & D FRPED b OEE A (GM/BF) & BRMBHTATHY . EH561 K
V== 7R b — ALY bARICHER, M ELTWe, ThbDRERNG, ik
Wy I —EFITXT 5 8 O BHT Z M\ /= RT 1%, PHA K] (BREZER) 15
P b= JHEHRIZ K > THEOH A, FEEREOR LW ) b L—=27RRBED
D ZERHA LMo T, £, iEAE SRM BHT AD RN 1Em < 13720 (r<0.5) 23,
A EAHBEREGEN R E T,

9. 83 BHT # = RT I L > THHE (GM / BF) KT 5 Z L3 55

Ipolz, MMTERAOMKIT 16 [ME2 B2 27— 70U M THELD EHEINTHY[96],

54

0.40



AFFEICHENTH 8 (16> ay) ORTICL->THE (GM/ BF) Ak LEZ
EMD, R TERA L b b— =0 BB OB KIS Rilch - L B2
bID, BEDIE, SHRIEMEOHIEE X PHA © 0.734 FHZICE—7 B5inb 2 &
ZH O L TRV I[95], FHEIFRANEATZ/NEOF N, ANENT/NNEE YD b EEIC
RENWZDIBI], AFFEICHTZD b —=2 T % i LT- Post PHA DB FL—= 7 %
%ffi L7z Pre PHA X 0 HFEDERT 5 LARHARE L Tz, LaL, RIFFEICENT
IEERICE D2 FNRITAOONT, FL—=UTEHRNEDORZAFEHBRED benol,
Fo AWFEIZBWT PHA Z 54 L U THHEDHE R T DRI TR 6oz 2 &
b (27), D &b PHA R 2 4ER ORI Post PHA 75 Pre PHA LV & RT 2
LDHEDHERLEND P L —= TIRMBTON LR TIIRN T LRSI,

AR T, EH KDL CTF 2 0T 5 2 EMTE o Te, FBATHFE Tl
AL /NRICE Z 2 MW i O KIE[97], # v X7 kA VE CRE (T A R A
TRry JRAVES A R) URRERRT (IGF-1) 72E) OIINERTHSH Z &3
SN TVB09L LA L, AT IEDZRRICOLMENEMT % (L #HHm)
ZENEARFETH Y [92], TOZEEIT N L—= 0 ZIC K BRREIIHINT 523, KSR
SHIZOWTITHEL 52 RN E LN SN TN A([98], 2 & 5 I EMET I
T DAV VIGEICE LTI REERE B Z W e S%ITMEEIETFO RT I X 5/
HWROER Z AT H12DOITIE, RE VINER EONBWINE 2 B DT REDLETH
2,

Wiz, 8 #f#Ho BHT # 7= RT IZX > T 3RM BHT, »F V¥ FE&N/M ETLHZ L
BB S T2, T O REEwT D 7200i3,. ETREBER B Om LI RIE
HEZDVBENRD D, ZONFEHIF THEER (PHA) 28 % KT L TR
HEMD 1 8OHRTHDH, 2F 0, RO FICEEE KIE L Tl

R %, FATHIIE TS, FROHEIMIEN, B—A > M T =LK 5 2 & TR hvs
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AR LT, KD ENET D Z ENHEESNTNDI99], Lav L, ARBFFETiE Pre
PHA 7% Post PHA XY b HEICHEMNHEIMNL T/=28, 3RM BHT @ R\ T Pre
PHA 7% Post PHA XV ¢t E9 25 &5 PHA EROEMRITRBO bivie oz, £,

Mo—=VJHERNEDODLREERAOBO NPT e, FEOWINZEHE—A
FT7—LDOHKIE, FEEEOR LICHELZRFTIZERERLOTII R -72LEZXD
N5, Flz, RBFRICHEWT PHA 238 L UTH /1030 BT 2RI ZITRO Lo
o2 b (K 27) R ER D Z FREEOR RIZHS L TOWErREERIMEWEE X b d,
UboZ et fliom Bl 8z KE LMo BER 2 a4 2 0ERH 5,

EER AN SRM Of EICEEEZ I LB RIZOWTELETLHE FT hL—=2
JERTHEZRIDNEDGRD AT MHIEOHRITER LT, 3RM OF L34 Uz AlaetEss
b D, MHREREE L #7475 OMICIZIEOMBEREE RS H Y | #11 O m IR B
LTWD ZERHESN TR 77, AHFFEIZEVT 3RM BHT A& 58 AGM / BR)DH]

JITH BRGSO LN Z Enb b (X28), FHEDH KRS LEEDORW EIZHS
L CW=mEEMIEH D, L L, ABFFETAELT hL—= 7L 2> b e — LB OREL
fbfl¥, GM T 0.18+0.16cm & 0.05+0.03cm (ES=0.19), BF T 0.100.10cm & 0.05
+0.04cm (ES=0.10) &/h&<| ZEEEALOHBERED r<0.5 LE< NI &b,
AKIGEDFHIEDYERDFH D Bz, EORREDFEZ KT L TWIEREIAATH L, 2
ETICH, HERTZHEBROMEE S LTHWS Z L3z i< (100, BRI E
T X EEW W O /NI AERTm AR ] U TR IR FEIE L W2 LR EBRH LTS
TW5[101l, 2FE v, LT L HFHEDOHKE S10m LA+ X CTHT 501 Tidiane
EITHERE L2 TR b lau,

22 65D RT IZxHT 2R R OWIE Th 5, MR OIS & 1%, B HAL OO
BB, @FKBEEOHEM, @ik atad[102], M oM KIT, MIEK L 55 EIC

BB SN D EEBNEALOHEIN &) ) MR O X o TAE U 5 23[103], RT ARfRBrRE </
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RO M —= ZBMGEZOTH I OHEKIT, HEKEY bHRROBEIGICE > THEET D
Z EnkERE T 5[104][1051[106], Hoshikawa &%, U-15-U-18 # v I —&F- DD
KRERVUEHS & N A U > 7 2D RREICAH E R RDTRD SR> T h | WO R
DIEBEE RV 1T E EBICRAITER L2 Z 2 ME LTV D, ZofERIES

FV.HEOERFETITR, R—AF vy 7R T Y v e EOMWEIEIC RS LT
ZETHADR EBRECTEZ EERELTNA[107], LLEDZ E0nh | RFFET 8 D
BHT % V7= RT I & 0 3RM 23] 1 L7- 2 &3, fE O K & BHT (2% 5 iR O
JEOMAEAEMTER Lz EHERIS D, %I EEERR LT 2EREZH NI T 5
DIZ, FHEOEER &R OWIEOMFLBE U D504 (BHIRO RT St A2 &) TOH
BEPRVETH D,

3RM BHT LISt oiEdEe /) (5 A7 v 7Ny 7 ¢ 7 10m/50m A7) o ) DAL
BIZMr—=7 KEERWTN G EELZ KT S ot e LT 2 DOERNE X
bivd, £ RBED M L—= 7 A (8] 2, ¥ U TRIIRLAT Y v MEHD
) B L KT TITIEIBINE N 72 2 ERE 2 b, BHIRIO RT /1 A CiEShEE /) A3
M ET2RILE LT, RFETHEOERE WD ML —= TRPG LN Z L 03ZET
Hivd, 8HMD RT THHEN M EL72Z L1, BHIREO RT THAIVULHE /2 5 HHE O R)
BoENDZEERBLTND, HIEORIRIZE Y HAM0E B4 5 2 & TEBEEHNH BT
LRI D LB X b, BHT Z HWEEHIRI O b L—= 2 7 AW EERE
FAF TR DWW I — L2 RAED 22\, #1213 Contreras 513 14 s D 17 5D T A
U— MZXLT6HEMDBHT L —=2 270 A% FhE L72FER, 10m & 20m A7) > K
SALREE LI L alE L TWDIE8l, — T, Jarvis bITFEIF#n 27 DT A Y —

(XL T 8D BHT kL —= 27t A& i L2/ R, 40m A7 U & FOFT_TD
X (10m, 20m. 30m, 40m) CTHERM ERFED LR o7o 2 & 2HE L T\ 5[39],

L2>L. Sander 5% U-19, U-17, U-15 ODETFEZXMRIZ2H/[DO NNy 7 A7 T v N &gt
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RT SN AZATV, 7RV MR Ty NNy 727 Ty RO 1IRM & A7 U M & A ARK
B B L2 2 & 2w LTV 5108l Afkid. FHEOBKRICHE S EBRE ) Om L2 b
MZT DD, BRLEMAR L —= T ARENLETH L.

WIZEZ LN HERKIL, RTIZE > TRONTEMH DM L2 ZEOBEEE~ L A S
HIZENWTE o2 L THD, Bangsbo 1L, Vo W —DEH 7 r—~r 2 (RT7Y
VORI, EOH R ) IS B R T — SR ) & RN — M L—= 7 (iR, ).
NI =@ ExZHPE L7 RT) nb, BT — b L—=07 (o —ICBE LB &
EERRNICEVIKEETRET 28 10m E2HRME L N L—=7) ZEL TR EIE5
VENDHDHZ Ex2RE L TN5H109], FiLTiE, RT &NV —Fb—=0 7 2B EDES
ZEM, KEMRFORATY  MNESIRV X TR LW o ToEENRE S I3 L Tl bR
2R R L—= 7 ThD Z L b Z O THLMZ S TWwS[110l111][112], 7 - v
— = T A~OMREEIG IR, O WIER AR —Y AF N ~DOEWE FERT D IO EE
REFRTHY | 7 RT IS T, il 72 28 H 0D 7= O (PR (LA <o Eh /< & —
VIR E) VA ANRMETH D ZEPRBINTNA[118], LEDZ Eonn, 5 AT
IR T 478 10m [ 50m A7) R & LSS 72DITiE, RS ToO BHT %
MW RT OATIIREREZEDBO LN BB 2R LS EL72DIITAE# N L—=
Y7 BZE Uy T ENEANERT DD T TAFA NI T AN == 70 ) BNE
ETHY, SHBOWREPLETHDL EZEZ DD,

KAFFENNTN L ODDIRAD D D, 3 AWFZETIIABIRRE DTk L L TBERG 2 M
WA ERZ L —= ZIC K D HIRD B Z 2RI T 5 Z LT TE R 2T
RN D D, HED ML —=2 Ty a stk 1 BULEZET T BHIE LR I L7-720F
T, PEDCEFMEICET 24 7 AR 2T &R TE L EITFE R, 5%, BEKE %
AW HIE TOMIERDOEHPHETH 5, I, 8 MH D RT (2 X > THEDOH KL 3BRM

BHT DA E2siBd Hi7=53, 3RM BHT 236 925 Z IR O KN EDORRERE L K

58



ELTWeDPEWBNCT 22 LILTE RN o7, FiIOBEKRH, AR & 55 15 I B
B ESN2DEBHEALOINIZ X > TEL S Z ERHLMNICIN TN S 72H[103], B#IH 722 RT
WZ X o> THEDOE KR H#DIEX, 3BRM BHT O RIZFHLET L MEE+2Icd b B2 56
No, £z, R RTICK - TATY U bRV y T e no sl iim E3 52 &
L LN SNTEY[108], A%ITMEW Y v 1 —E&FICHT 2 EHH7% RT ORR %K
TR LETH D, BRI, FHEOHKE 3RM BHT O LA 5 2T v 7Ry T
4 27& 10m / 50m A7 Y v hO Rk L TCEELE RF S o mEREZR LTS
ZENTERDHS T2, BHT X GM % BF & W72k (BiFHH) ~0OH3EEITH
EBENEICA RN FL—=2 7 ThH[58][59], Ll FEMNHA L, 3RM BHT #3A) E
L7ZETTiE, A7V bRV T E W TR/ i ~OEERE o m EITF8D biie
mole, A%IL, RTIMATES ML —= 7ICET2MAZIE L, BREHIEFOET)

BN DI I I T B SV TR 2 R 5 5,

A CIE, U-18 R =Y — by 7 —RFITK LT 8 Mo BHT L —=1 29
AEEL, TORL—=V RN ML —=0 JHBR L REERO EH LITEFT 50
A LTz, TORESR. HEIX Pre PHA 28 Post PHA LV A EICHEML THYH ., HE
(GM/BF) &£ SRMBHT IZ b L—=" 7R ay ba— i EL D b ENEAE BEIZHER,
L TwWe, BRM BHT (Z FL—= 7 AICK Y A E LA, ZOERDBHE (GM /
BF) OBKICE > TAEUHRIERT Z LIXTEAed o7z, ABFZED BHT (L5 FL—
=7 AT, PHARHICBE D S, 2 LERE (BRM) KT 52 LML MNITi-o
7o TOZ EIE, BHT IZXT 2MBEROBEISNAE LT Z ENERTHDLH EEZOND, ¥
XYUTHRS) BAT IR T 7)) EAT Y Y MES (10m/50m A 7Y b)) 1ZE

NRENBD BN o722 &%, bL—=  ZHIRRNE WS & & B b L —= 7 % FEii

59



Lol ERERTHD EEZ LD, RFRICE->T 8 #HE]D RT #5452 &
T, KEFHICEDL LT HEOHKLEF EEEDOR EE W) NL—= 3R E2ELND

ZENHOENI T,

60



&
at
i

S
op
I
P

AFZEIL. AR RRER G EL. FL—= I RADRKEN T Y — h v —&TF
DRt L IEENEE ) OZALIZ ED XS IZFHHE L TWAOEH 6T 5 L2 HINE LT,
e 1 ORRNPOREM T Y — My W —BFITERADNEDRIZES R, (KE, BRMEL
WO TR FRRE LS A= R, V¥ U FREN E W TEBRENMENL TN D 2 &2
BINIIR 5Tz, WESE 2 OFERNOEEH T U — My 1 —#F3 PHA © 1 FR1ORHIC Y
F. KR LWV 2 ERBETF ML, 50m 27U > FAA L L, PHA D 140D 2 4%
DRFENZKERE BB R L. 5 AT v TR T 4 T 0sm BT 5 Z R LN o7z,
ZOZ b PHA R TR B3 2EERE 23 820 Z LR aSiiz, £72, 50m A 7Y
FOM FICIFHEOHEMNEE L. 5 AT v 7T T 4 v 7 O EICIFREREREFE DK
NWaEHELTWD Z ERRENTZ, % 3 Tk, MEMBEFOLVAZ AR L—=7%)
REPER SN DEFEZALNICT D2 LI TERp o724, PHARIROKREMRTICE -
CTLYVAZ VAN L= ZIEHEOH KL FEEOR LE W) ERTHE THDH I &
PRGN o, TNTONIERRN D, M= U — by U —RFITIIRRADEIHIC
OB 2T DR IR T LEBRE AN H D | EEEE oW TS XA 22713 PHA BRI &
STERRDZEBALMNCR 0T, Flo, LYRAZ VAN —= U T2 X DR K E 7
M EiE b == JERICERT S Z LR LN R o7,

ABFTE TR FRAEIC K o THIR IR F OIS L IETRE ) OREEA LT 52 &R
TEREZ LT, RRERIEEZ AR =Y B THWS ZENERTHD Z EWRS T, 20
TEND, BEEEZ VTS, AR—VERICIRETEL LN 3ob 5,

F9. RROEHRICE LT D REK T LIEBRE N DH D Z LR T HRENTH

%o FRMIR R OTEBRE ) 2 TR ITHEVHRT D Z LR ST 5 2 L b (601, AR

61



RE 2 Z I8 L 72O RS & IEBIRE /) ORI R F ORI Z RAR D fIeetE b 5, £72, R
JEFEE 7 V—T TR L —= 7§52 & T, BRAVRIERFIZIE 2 DOEEREY R BEZ

HILD, D& DITEZR LRk, EERE 2 AT B FR T OHMIC L 2IMEREL | RV
BELFEUBEDO ML —= 72 E T2 2 L2855 T, BERAREFICA—/N\—1— R
BLTRAETLIEETH D, 20, BETHOBANLE 2T, RARKETFIZIOL S LD
AT Y — WARBFIIOELEOTOHT Y —CEHANIC LD REEZHE—LTHZ &
n, BERELMEIT L HEEEEZOND,

Wiz, BEEZE AW 1 OfER %2, PHA Z2HWFE 2 OfSRE /R L T2 &
o, PHA ZREERIEL L CTHWS Z L @M RSN HTh D, PHA IZAKR—
VHGTHEAEREWVEBERE CTH L Z b, A%ITREIERTF O EE(b A ik
HIZIB D Z &, BFORMIREZ R T 220 R0 TIETH 2 it H %,

%\ PHA BRSO B9, AR R EFHAM EL W) LIORAZ A b L—=0 78R
LN LHTH D, AR TIE PHA O 1HFRIORHNG ML —=0 7R 2/ oh- 2
LG BERBEICORP LRV D MR ANRES, FL—=r 72 E T 5 ETo
M2 R, PHA RIZOREHIERFON 1 N v—=2 713 Hm Lo 7oA H
ThdEeEZLND,

SHOMFREIL 3 2dH D, T AFEOWHRE VNREH =Y — M v I —BFETH

O, — MRV R > B F LIXR R DB ERNTH D /RN & 572, —ikiy7RE
FAT Dm0 RIS THREST 2R ENH D, AWFED U-13 BEOFHHFRIINIE 1 T
156.8+=7.9cm, HFJE 2 T 158.56%+8.0cm, WL 3 T 159.9+8.2cm TH V| —fAYaH5: 1
FEEY v I —IRTOVEH R 154.8+7.6cm & TH K&\ [114],

WIT, BRITREMY v 1 —RF T 2EHN R L —=0 7N ATIEDLEMETH
%, W32 3 ICB W T 8D BHT hL—=2 2 THIEDOH R LB oM ERAET TS

DD, FFHHOW EIFHREOEERN EOREFLE L TWeONEHLMNITH I LT TER

62



molz, FHIM O b L —= 7 ATIEFBIBEROZEL b/ S < FEE R D@ I LS O F117)
FOEREHIES D Z ENTE o7, FATHEICE N T, EiliE o BHT FL—=
7 ADNEENRE ) D) FIZRIETRBIZ OV TR — SV ARIT eV, AR — Y BlGICE
WCEMM O AR EZITH Z Lid, FHEAE L TREEZTT O T — LB TES Tk
WS, P L=V TR PER SN D ETOMFEZM 5N L T 720icid, HERICEE
T D LITRMENZR, 723 TIE 2 22 A (8[HE]) D& LR ZFHE L CTHEERES Dl
ERRBOONRNoT—T7T, W82 TE 6 PAMOEILEZHEL TS AT v Iy
T AT ORISR EDRESNIZZEND S, &IKTYH 6 HROBLEMM 2RI 52 &
BRI 5D,

LW & D RIIRF AR 2 L0 KT D BEN D D, AFFETIIL Y
AL AN == 72 Ko T PHA i 1 AR ORI OZBFOFHIEER L # /1550 1
THZERP LN TN, TOFETERHLMNITT HZ LT TER)N->72, PHAH
% ORFIIR & 2 kg LEERE I OB LN E L DRI TH D Z LITRHEW RV, 5 R
FEM R OHNNEE L PHA %ICE—27 035 b Z & 2352 % L[95]. PHA 776 3 4EnD 4
ERRE LB FETERRICTOMERDH D EEXD 2D, MEMRTFOIREIRE, FiE
BRENDER SN OBTFICOWTIEL, FLEELEHALNCTTE TWRWESNEL < 5% BT

R L TITo TN 2 EBMETH D,

63



235 3CHR

1 Gravina L, Gil SM, Ruiz F, et al. Anthropometric and Physiological Differences
Between First Team and Reserve Soccer Players Aged 10-14 Years at the Beginning
and End of the Season. J Strength Cond Res 2008;22:1308-14.

2 Gil S, Ruiz F, Irazusta A, et al. Selection of young soccer players in terms of
anthropometric and physiological factors. / Sports Med Phys Fitness 2007;:47:25—-32.

3 Rosch D, Hodgson R, Peterson L, et al. Assessment and Evaluation of Football
Performance. Am J Sports Med 2000;28:29-39.

4 Vaeyens R, Malina RM, Janssens M, et al. A multidisciplinary selection model for
youth soccer: The Ghent Youth Soccer Project. BrJ Sports Med 2006;40:928—-34.

5 Malina RM, Ribeiro B, Aroso J, et al. Characteristics of youth soccer players aged 13-
15 years classified by skill level. Br. J. Sports Med. 2007;41:290-5.

6 Costa e Silva L, Fragoso MI, Teles J. Physical Activity—Related Injury Profile in
Children and Adolescents According to Their Age, Maturation, and Level of Sports
Participation. Sport Heal A Multidiscip Approach 2017;9:118-25.

7 Maffulli N, Caine D. The Epidemiology of Children’s Team Sports Injuries.
Epidemiol Pediatr Sport Inj 2005;49:1-8.

8 Malina RM, Penareyes ME, Eisenmann JC, et al. Height, mass and skeletal
maturity of elite portuguese soccer players aged 11-16 years. / Sports Sci
2000;18:685-93.

9 = BN R T ORAS RTINS 0OD 2 FERRAE 1996,19:91-7.

10 Suwa S, Tachibana K, Maesaka H, et al. Longitudinal Standards for Height and
Height Velocity for Japanese Children from Birth to Maturity. Clin Pediatr

Endocrinol 1992;1:5—-13.

64



11

12

13

14

15

16

17

18

19

20

21

FIFA Big Count 2006: 270 million people active in football. 2007.

Williams A, Reilly T. Talent identification and development in soccer. J. Sports Sci.
2000;18:657-67.

Sarmento H, Anguera MT, Pereira A, et al. Talent Identification and Development
in Male Football: A Systematic Review. Sport Med 2018;48:907-31.

Skorski S, Skorski S, Faude O, et al. The relative age effect in German elite youth
soccer: Implications for a successful career. Int J Sports Physiol Perform
2016;11:370-6.

Deprez D, Coutts Ad, Fransen J, et al. Relative Age, Biological Maturation and
Anaerobic Characteristics in Elite Youth Soccer Players. Int J Sports Med
2013;34:897-903.

Figueiredo Ad, Gongalves CE, Coelho E Silva Md, et al. Youth soccer players, 11-14
years: Maturity, size, function, skill and goal orientation. Ann Hum Biol 2009;36:60—
73.

Figueiredo Ad, e Silva MJC, Cumming SP, et al Size and Maturity Mismatch in
Youth Soccer Players 11- to 14-Years-Old. Pediatr Exerc Sci 2010;22:596—612.
Hirose N. Relationships among birth-month distribution, skeletal age and
anthropometric characteristics in adolescent elite soccer players. J Sports Sci
2009;27:1159-66.

Malina RM, Bouchard C, &4 E5L, et al. FHIEHE - pliid - HHB). KREMEE 1995.
Helsen WF, Starkes JL, Van Winckel J. The Influence of Relative Age on Success
and Dropout in Male Soccer Players. Am J Hum Biol 1998;10:791-8.

Fragoso I, Massuca LM, Ferreira J. Effect of Birth Month on Physical Fitness of

Soccer Players ( Under-15 ) According to Biological Maturity E ff ect of Birth Month

65



22

23

24

25

26

27

28

29

30

on Physical Fitness of Soccer Players ( Under-15 ) According to Biological Maturity.
2015;36:16—21.

Vaeyens R, Philippaerts RM, Malina RM. The relative age effect in soccer: A match-
related perspective. J Sports Sci 2005;23:747—-56.

Gonzalez-Villora S, Pastor-Vicedo JC, Cordente D. Relative Age Effect in UEFA
Championship Soccer Players. J Hum Kinet 2015;47:237—-48.

Lovell R, Towlson C, Parkin G, et al. Soccer player characteristics in English lower-
league development programmes: The relationships between relative age,
maturation, anthropometry and physical fitness. PL0oS One 2015;10:1-14.

Tanner JM, R.H. W, Healy M. A new system for estimating skeletal maturity from
the hand and wrist, with standards derived from a study of 2,600 healthy British
children. Paris: : International Children’s Centre 1962.

Tanner JM, Whitehouse RH, Camer N, et al. Assessment of skeletal maturity and
prediction of adult height (T'W2 method). New York: : Academic Press 1975.
Tanner JM, Healy M, H G, et al. Assessment of skeletal maturity and prediction of
adult height (TW3 method). 3rd ed. London ;;New York: : W.B. Saunders 2001.
Malina RM, Coelho-e-Silva MdJ, Figueiredo Ad, et al. Tanner—Whitehouse Skeletal
Ages in Male Youth Soccer Players: TW2 or TW3? Sport Med 2018;48:991-1008.
Eveleth PB, Tanner JM. Worldwide variation in human growth. Cambridge
University Press 1990.

Hsieh CW, Liu TC, Jong TL, et al. Long-term secular trend of skeletal maturation of
Taiwanese children between agricultural (1960s) and contemporary (after 2000s)
generations using the Tanner-Whitehouse 3 (TW3) method. J Pediatr Endocrinol

Metab 2013;26:231-7.

66



31

32

33

34

35

36

37

38

39

40

41

Malina RM. Skeletal age and age verification in youthsport. Sport Med 2011;41:925—
47.

FEEHE. B R o iR o> 28 & AL EEM ABHAR 1996572:401-6.

Satoh M. Bone age: assessment methods and clinical applications. Clin Pediatr
Endocrinol case reports Clin Investig Off J Japanese Soc Pediatr Endocrinol
2015;24:143-52.

Satoh M, Tanaka T. Bone Age at Onset of Pubertal Growth Spurt and Final Height
in Normal Children. Clin Pediatr Endocrinol 1995;4:129-36.

Yoshii K, Tanaka T. Establishment of a longitudinal growth chart corresponding to
pubertal timing. Clin Pediatr Endocrinol 2018;27:215-24.

Meyers RW, Oliver JL, Hughes MG, et al. Maximal Sprint Speed in Boys of
Increasing Maturity. Pediatr Exerc Sci 2015;27:85-94.

Philippaerts RM, Vaeyens R, Janssens M, et al. The relationship between peak
height velocity and physical performance in youth soccer players. JJ Sports Sci
2006;24:221-30.

Tveter AT, Holm I. Influence of thigh muscle strength and balance on hop length in
one-legged hopping in children aged 7-12 years. Gait Posture 2010;32:259—62.
Jarvis P, Cassone N, Turner A, et al. Heavy Barbell Hip Thrusts Do Not Effect
Sprint Performance: An 8-Week Randomized Controlled Study. / Strength Cond Res
2019;33:578-84.

Hori N, Newton RU, Andrews WA, et al. Does Performance of Hang Power Clean
Differentiate Performance of Jumping, Sprinting, and Changing of Direction?
Strength Cond Res 2008;22:412-8.

Seitz LB, Reyes A, Tran TT, et al. Increases in Lower-Body Strength Transfer

67



42

43

44

45

46

47

48

49

50

Positively to Sprint Performance: A Systematic Review with Meta-Analysis. Sport
Med 2014;44:1693-702.

Malina RM. Weight Training in Youth-Growth, Maturation, and Safety: An
Evidence-Based Review. Clin J Sport Med 2006;16:478-87.

Faigenbaum AD, Myer GD. Resistance training among young athletes: safety,
efficacy and injury prevention effects. Br J Sports Med 2010;44:56—63.

Beunen G, Malina RM. Growth and physical performance relative to the timing of
the adolescent spurt. Exerc Sport Sci Rev 1988;16:503—40.

Lloyd RS, Faigenbaum AD, Stone MH, et al. Position statement on youth resistance
training: the 2014 International Consensus. Br J Sports Med 2014;48:498-505.
Matos N, Winsley Rd. Trainability of young athletes and overtraining. / Sports Sci
Med 2007;6:353—617.

Schwingshandl J, Sudi K, Eibl B, et al. Effect of an individualised training
programme during weight reduction on body composition: a randomised trial. Arch
Dis Child 1999;81:426-8.

Benson AC, Torode ME, Singh MAF. The effect of high-intensity progressive
resistance training on adiposity in children: a randomized controlled trial. Int J Obes
2008;32:1016—28.

Myer G, Faigenbaum A, Chu D, et al. Integrative Training for Children and
Adolescents: Techniques and Practices for Reducing Sports-Related Injuries and
Enhancing Athletic Performance. Phys Sportsmed 2011;39:74-84.

Mikkola J, Rusko H, Nummela A, et al. Concurrent Endurance and Explosive Type
Strength Training Improves Neuromuscular and Anaerobic Characteristics in Young

Distance Runners. Int J Sports Med 2007;28:602—11.

68



51

52

53

54

55

56

57

58

Behringer M, Vom Heede A, Matthews M, et al. Effects of strength training on motor
performance skills in children and adolescents: a meta-analysis. Pediatr Exerc Sci
2011;23:186-206.

Annesi JJ, Westcott WL, Faigenbaum AD, et al. Effects of a 12-week physical
activity protocol delivered by ymca after-school counselors (youth fit for life) on
fitness and self-efficacy changes in 5—12-year-old boys and girls. Res ¢ Exerc Sport
2005;76:468-76.

Contreras B, Cronin J, Schoenfeld B. Barbell Hip Thrust. Strength Cond J
2011;33:58-61.

BIASE, BME, HTE. By T AT AN T TAF AN 7 2AellrGbElcar”
Ly 7 A bb—==U TR == TRBROBOKREEL AR v biR—/L RFEOF
NEOY X% » TINSG 2 D858, BATFERFIEALE 2018;12:283-8.

Brad J. Schoenfield. The mechanisms of muscle hipertrophy and their applicantion
to resistence trainning. o/ Strength Cond Res _ 2010 Natl Strength Cond Assoc
2010;24:2857-72.

Contreras B, Vigotsky AD, Schoenfeld Bd, et al. A Comparison of Gluteus Maximus,
Biceps Femoris, and Vastus Lateralis Electromyographic Activity in the Back Squat
and Barbell Hip Thrust Exercises. J Appl Biomech 2015;31:452-8.

Andersen V, Fimland MS, Mo D-A, et al. Electromyographic Comparison of Barbell
Deadlift, Hex Bar Deadlift, and Hip Thrust Exercises: A Cross-Over Study.
strength Cond Res 2018;32:587—-93.

Contreras B, Vigotsky AD, Schoenfeld Bd, et al. Effects of a Six-Week Hip Thrust vs.
Front Squat Resistance Training Program on Performance in Adolescent Males: A

Randomized Controlled Trial. / Strength Cond Res 2017;31:999-1008.

69



59

60

61

62

63

64

65

66

67

68

Abade E, Silva N, Ferreira R, et al. (in press) Effects of Adding Vertical or
Horizontal Force-Vector Exercises to In-season General Strength Training on
Jumping and Sprinting Performance of Youth Football Players. J Strength Cond Res
2019.

Lefevre J, Beunen G, Steens G, et al. Motor performance during adolescence and age
thirty as related to age at peak height velocity. Ann Hum Biol 1990;17:423-35.
Bloomfield J, Polman R, O’Donoghue P. Physical demands of different positions in
FA Premier League soccer.  Sport Sci Med 2007;6:63—71.

Dragijsky M, Maly T, Zahalka F, et al. Seasonal Variation of Agility, Speed and
Endurance Performance in Young Elite Soccer Players. Sports 2017;5:1-8.
FUIEARS, /NeBEE, TERE. Technical News. BT @ INISMEEANBARY » 1 —1H
2 2015.

DNASAHRENAARY » ==, JFAZ ¢ SO RED A R 74 > 2006 /K. FL:
HAY v =R BINERERT 7 =T 2 2006.

Landis JR, Koch GG. The Measurement of Observer Agreement for Categorical
Data. Biometrics 1977;33:159-74.

Mathur S, Takai KP, MacIntyre DL, et al. Estimation of Thigh Muscle Mass With
Magnetic Resonance Imaging in Older Adults and People With Chronic Obstructive
Pulmonary Disease. Phys Ther 2008;88:219-30.

Lohman TG, Roche AF, Martorell R. Anthropometric standardization reference
manual. Champaign: : Human Kinetics Books 1988.

Bamman MM, Newcomer BR, Larson-Meyer DE, et al. Evaluation of the strength-
size relationship in vivo using various muscle size indices. Med Sci Sports Exerc

2000;32:1307-13.

70



69

70

71

72

73

74

75

76

77

Lee RC, Wang Z, Heo M, et al Total-body skeletal muscle mass: development and
cross-validation of anthropometric prediction models. Am o Clin Nutr 2000;72:796—
803.

Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale
N.J.: : L. Erlbaum Associates 1988.

Thomas JR, Nelson JK, Silverman SJ. Research methods in physical activity.
Champaign: : Human Kinetics 2015.

Katoh K, Miyamaru M, Matsumoto T, et al A longitudinal study on the development
of sprint performance in junior sprinters. Tarikugaku kenkyu 1999;44:360-71.
Sharma HB, Gandhi S, Meitei KK, et al. Anthropometric Basis of Vertical Jump
Performance: A Study in Young Indian National Players. J Clin DIAGNOSTIC Res
2017;11:CCO1-5.

Homma D, Minato I, Imai N, et al. Investigation on the measurement sites of the
cross-sectional areas of the gluteus maximus and gluteus medius. Surg Radiol Anat
2019;41:109-15.

Schlaeger S, Inhuber S, Rohrmeier A, et al. Association of paraspinal muscle water—
fat MRI-based measurements with isometric strength measurements. Eur Radiol
2019;29:599-608.

O’Brien TD, Reeves ND, Baltzopoulos V, et al. Strong relationships exist between
muscle volume, joint power and whole-body external mechanical power in adults and
children. Exp Physiol 2009;94:731-8.

Frontera WR, Meredith CN, O’Reilly KP, et al. Strength conditioning in older men:
skeletal muscle hypertrophy and improved function. J App! Physiol 1988;64:1038—

44.

71



78

79

80

81

82

83

84

85

86

87

Young WB, James R, Montgomery 1. Is muscle power related to running speed with
changes of direction? / Sports Med Phys Fitness 2002;42:282—8.
Mathisen G, Pettersen SA. Anthropometric factors related to sprint and agility
performance in young male soccer players. Open Access J Sport Med 2015;6:337—42.
Roescher C, Elferink-Gemser M, Huijgen B, et al Soccer Endurance Development in
Professionals. Int J Sports Med 2010;31:174-9.

Fukunaga Y, Takai Y, Yoshimoto T, et al Influence of maturation on anthropometry
and body composition in Japanese junior high school students. J Physiol Anthropol
2013;32:1-8.

Beunen G, Ostyn M, Simons J, et al. Development and Tracking in Fitness
Components: Leuven Longitudinal Study on Lifestyle, Fitness and Health. Int J
Sports Med 1997;18:S171-8.
Yagiie PH, De La Fuente JM. Changes in Height and Motor Performance Relative to
Peak Height Velocity: A Mixed-Longitudinal Study of Spanish Boys and Girls. Am J
Hum Biol 1998;10:647-60.
Meyers RW, Oliver JL, Hughes MG, et al. Influence of Age, Maturity, and Body Size
on the Spatiotemporal Determinants of Maximal Sprint Speed in Boys. ¢/ strength
Cond Res 2017;31:1009-16.

AT, B - 50 OFHEE. In: EFEOH DA, RS 2014,
670-8.

ROTERE, WIRASE, (LGS, BRI B R R W E & T B RS G o &
89, EHIFHE. Japanese Phys Ther Assoc 2013;42:65—71.
Thoirs K, English C. Ultrasound measures of muscle thickness: Intra-examiner

reliability and influence of body position. Clin Physiol Funct Imaging 2009;29:440-6.

72



88

89

90

91

92

93

94

95

96

97

Jeong J, Lee S, Lee W. Reliability of rehabilitative ultrasound imaging for
measuring the gluteus maximus muscle at rest and during contraction. Phys Ther
Rehabil Sci2017;6:7-13.

Ikezoe T, Mori N, Nakamura M, et al. Age-related muscle atrophy in the lower
extremities and daily physical activity in elderly women. Arch Gerontol Geriatr
2011;53:153-7.

Ikezoe T, Mori N, Nakamura M, et al. Atrophy of the lower limbs in elderly women:
Is it related to walking ability? Eur J Appl Physiol 2011;111:989-95.

Tkezoe T, Nakamura M, Shima H, et al. Association between walking ability and
trunk and lower-limb muscle atrophy in institutionalized elderly women: A
longitudinal pilot study. J/ Physiol Anthropol 2015;34:1—6.

Baechle TR, Earle RW, Kanehisa H, et al. NSCAEW X L2 2&=271>3
=22 F4ik FL: Book House HD 2018.

Fonseca RM, Roschel H, Tricoli V, et al. Changes in exercises are more effective than
in loading schemes to improve muscle strength. / strength Cond Res 2014;28:3085—
92.

R, RBEEE, SREEES, etal TFEEY Y I —EBFITBT D THROBEREZEL
—HENLOR T RELLOENIE R LT, FEHRENIE 2012;:10-9.

BIER, BEkR—, FEE. AANERS Fh2Eick T 25K, RIELE, B8
DI RN, FEFIEEMFE 2016;3:11-6.

Stone MH, Keith RE, Kearney JT, et al. Overtraining: A Review of the Signs,
Symptoms and Possible Causes. J Appl Sport Sci Res 1991;5:35-50.

BfNE, BAKER. N A RA T =7 A-SIREB OB RS, AU AARERE

2004.

73



98

99

100

101

102

103

104

105

106

107

Deschenes MR, Maresh CM, Armstrong LE, et al. Endurance and resistance exercise
induce muscle fiber type specific responses in androgen binding capacity. / Steroid
Biochem Mol Biol 1994;50:175-9.

De Ste Croix M, Deighan M, Armstrong N. Assessment and interpretation of
isokinetic muscle strength during growth and maturation. Sports Med 2003;33:727—
43.

Whittaker JL, Stokes M. Ultrasound imaging and muscle function. J. Orthop. Sports
Phys. Ther. 2011;41:572—80.

Kanehisa H, Ikegawa S, Tsunoda N, et al. Strength and cross-sectional areas of
reciprocal muscle groups in the upper arm and thigh during adolescence. Int J
Sports Med 1995;16:54—60.

BRI, BT D2 OB L b L—=2 7 — BRI 2014;41:217-21.
KT R. v b n ) 0 BE RIS X DR 0. H O A AERE
1978.

Kumagawa D, Tsunoda N. Biological growth and development in skating
performance, muscle structure and anaerobic power output capacity in male and
female Japanese speed skaters. Japanese J Phys Fit Sport Med 2008;57:119-30.
Gabriel DA, Kamen G, Frost G. Neural adaptations to resistive exercise:
mechanisms and recommendations for training practices. Sports Med 2006;36:133—
49.

Faigenbaum, AD, Kraemer, WJ, Blimkie, CJR, Jeffreys, I, Micheli, LJ, Nitka, M,
and Rowland T. Risks and Concerns Related to Youth Resistance Training. /
Strength Con Res 2009;23:60—79.

Hoshikawa Y, Iida T, Muramatsu M, et al. Age-related changes in knee extension

74



108

109

110

111

112

113

114

and flexion torques and thigh muscle volume in soccer players. J Phys Educ Heal
Sport Sci 2007,52:431-42.

Sander A, Keiner M, Wirth K, et al. Influence of a 2-year strength training
programme on power performance in elite youth soccer players. Eur J Sport Sci
2013;13:445-51.

Bangsbo J, Andersen JL. /X7 4 —~< > R[] EIZESSY v I —BFONRTU— L —=
YU RO KIERREE 2018,

Lloyd RS, Oliver JL, Faigenbaum AD, et al. Effects of a short-term plyometric and
resistance training program on fitness performance in boys age 12 to 15 years. ¢/
Sport Sci Med 2007;6:519-25.

Grill E, Ewert T, Lipp B, et al. Neuromuscular Training Improves Performance and
Lower-Extremity Biomechanics in Female Athletes. Eur J Neurol 2007;14:1256-65.
Santos EJAM, Janeira MAAS. The effects of plyometric training followed by
detraining and reduced training periods on explosive strength in adolescent male
basketball players. J Strength Cond Res 2011;25:441-52.

Young WB. Transfer of strength and power training to sports performance. Int. J.
Sports Physiol. Perform. 2006;1:74—83.

Flatk, SBHRIKET, MEWH, et al BFH72AEY v V—RFICBITDBEERIEILD
B AL I B B P & S REICHES S FEEHEFH & OBEME. B ARREREFSHES

2011;17-64-8.

75



A

ARFRSCIE. TGRSR R — Y BB AR — A% 0 SR80 b LiTbhlzb o T
HY | BIHETCHEITIRPW IS L W2 & £ LA, DXV EEH L B3, TR
FAEICIT L R, LRI L 9 ERNCIE Y THEB Y 3 s, T4 P a—
FELTHEEZ LR LRI EHFETHLMIL TN LW | BIFEORLO LB ZE-
TWelZ& £ LT, E7o, Bt REaREdRR. MBM—2dRIT T2 oW, Faz ks
LCWeZ& E L, ERICTER THRBL ZRELBY . DRVEHH L BT ET,

HORA B ERR O RHREEH AR LD L REICEY . THREBY £ L, K
%2 BOEFEIE AW TR, FCEZ< 0T RS RAZBY E L2 & 0L EGH
HL LR ET, BERRBKRERENIIER ORI 4 & BRI E ORI L4
X, FEBRAENORERMIRICEDLET, Z< DT AL RAZ L TCIHEE L, £72. 34/H
O LB O/ T, BRREHRKFERFEREAR—Y BZHERT AL T 4 v 7 hL—=
v TMFREOERRIIIRE BRI/ F L, WHEEOMME., R ORGSR, B
FEEDINAFKK, £ L TRATHL/NEGLRR EBERAKNS ORYE LRI, %
e HEE LFD 2 LT TERPoTZEBNET, RYITHVRE S TEVE LT,

AIFFEDERIZ T2V . /INRORKEINZ BT IR 2 D 58N TL E S o T2 HER T
DEAE s T — A WEE TR L L RS o SR T 7 — X FC
77 U —ORE WERE L LT IR L K ESomERET v T —XoLE, v
TRT, (REE OBRIITEEHH L BT ET

BB, THETOANEZ L Z TN REFRITEREZ B ST THELWERNET,
bonEHr>TInFE LT,

2020 -1 A BriRscid

76



