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AR AICBE L CHAMSERMERH Y | KT — % O FHE» b 5 B IR IE D
BIR R BE O E LTSN TV D0, BRENE(LZ BB R FIEIC K > THRIT L
N A AN i BOEE, DEFVHEMBEMT T2 LI2L-T
SRRy Wl A A
PRI 5 (2006) 135 R D RKE - SEBIRE I DR E - REORENLELE, BILFE
DFEVHBEHREMMBEZY o —T Ly MEBEIC L o TR Z &Ik, HEH
MOBREEACE M Uiz, 0 X5 23 pedkic e < B dh R 2 g dr &
HIEILL-THE - RENAKATIMOENE L THRIET HZ N TE
EWxDH, £FIT, AFRITIANEIERELELARAET 2. 2EBEOLA
MO EBEERIELE LTORBKRICESZEES, TOHBEOHEK DR O EL
EEBICEDEDIICEL LT ZEDO R ERIET DI xR bW0E L, L
L. TERDOMEHT FIETITAD WO FEREME L T 9. BHEOLLE
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ThrHEEHMBOMIT BN TET RN D, £ T, #HEH
(19952)(1995b)(19962)(1996b)(19982)(1998b)(1999)(2006) N #EME L 7= 7 = — 7 L
v MiiEAEA L CHREEREMBEEZES ZLI2k 0, 2oEEihEEZ RO
AL E BT T2 LN TED, FrIZ, AR 1FIIANDO A THRROEE
BERTRHITHY, TOROREEREN EO L IICELT B 0HEER R
HETAHATHY, LoT, BEHEMM LICHB T 20— HEOELELIEE
DA EEERFEEEE LT 52 LIk Y, ERTIIMITTE R ZH Ik
REER (&, KE, JPH, 5EH) & O EEE ORI BT L.
DR E R BEEEORROZEH A MIEL L5 & LT,
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H2Hi Hik

1. X

KT —H 1L, 19604EFE | 197045, 19804E . 19904, 20004 D JE A4
TEHENOARSNTZANDRFEFEETRELR TCHL B LK KE .,
SHE O T — 2 2l T2, TOT — X PO HFEEOHAER, 67 H, 1L
Xolz, PREZLICEETCOT— X EHEMAT 5,

2. fRETDFHEE

1) BLALED 1960 FLE, 1970 4FE, 1980 A, 1990 FF ., 2000 FE T
FoHrHE. (KE, W, HEOT —ZIZX LT O D 6 B E T, 0.5 %Al
HTCUx—T Ly MiEEZEHAT 5,

2) 053205 6%k £ CORE B R MM A4 M5 L TR & a7z S dh R 2> & i K3

B # & (Largest peak velocity : LPV)3 L O LPV # i 2 k 8 5,

3) . fKE., WPE. SAPHICI T D LPV O HBLKREEZ T3 5,

4) LPV Flin B L O LPV IO W T, FE, (K&, MPH., A% M35,
5)0mENH 6% E TCORBHREMEHMMEM S L THONZHEHBELGE 1R
FIT 19 78 33 (First local peak velocity : FLPV)E X OV FLPV i 2 KD 5,

6) &, RE., WP, BEPHICI T 5 FLPV O HBUREBZ T+ 2,

7) FLPV %k KOV FLPV I > W T, R, K&, MPH, SAEEZ MBI 5,

8) K. KEOT —Z /)6 BMI ZE x| N2t BL &8 #h#1 O & b & Inils
FALEE R ORI R Z2RD 5,

VL b D RN Ti5t & 23 1960 FEE D5 2000 4FE £ TOT — ¥ THEME I 728,

ARAFIE TIERFREL DS HAEICIE 2 0D K 512 1960 4F & & 2000 D 2 AT

O HL AR A & FE i L7z,
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EIE R

1. Largest peak velocity (LPV) & First local peak velocity (FLPV) @K 1E

NDOHEITHAZ 1 FRB —AEATHROEET LI THL, £ LT, RITHK
BOY—7 ZRTRHNEEME VWX D, BEHQ06)ITEEMCE T HHEKD
% K% F % Maximum peak velocity(MPV) & 4 #rfb L7z, FFIZ. Z OLFITEK
THREEINEZ LKA TN TS, Lan-> T, AR THE LZH
% 1 N TORKFEE HE X Largest peak velocity(LPV)E 4 FfEbTE L 9,
Z LT, LPV B ICHRE S D EN 2 RATREE O ZbiX, BH 5 (2006)23
7~ L 7= J3 Pt O AR KK 2 (local peak velocity: LPV) & & 2 i, £ d LPV HBL#% D
AN BT % Z & A2 5 First local peak velocity(FLPV) & 4 fHiF 5 Z L1279 %,

Table 4-1, 4-2 1ZJZ A4 23 A% LTV 5D 1960 405 2000 4E £ TOILH IR
BEREBTRLETHD, ZNHEEND. Figd-11Z 1960 EE DB IR D 0% 5 6
RETCOFREOMBNRET —XIZv=—7 by MEZ#EA L Z7 7T
bbb, TOTTT7IHRINTWD I ICHAERICHRESA S E—2Z 1T AD—
ATHROLDEETOIDHREORRKEEEELPV)TH DL, TORENTHKEEED
AL & R T RFTRBRKEE DO ©— 27 N FLPV & LTHRETE S, 20X 91
LPV & FLPV O HBlAZ K. (KE, WP, BHHOT —ZIZOW T+ 5 2 &
IZ X o T, 1960 4FE & 2000 4 & @ g 2 b Fsh B B R 58 B FEEE O RER Y 72
Tl LT Z2ict 5,

2. 1960 FEJE & 2000 £ & D ELBIC K B REARAIEAL
1) &

B R D 1960 F % £ 2000 4 (2 DT (Fig 4-1, 4-2,4-3, 4-4), FTHAEREE
EFE L B2 2000 FEOHMEN lem FREJAD L TWD A, 0.5 KD 5 6 mklkF
TIXIT 2000 FFENHE KT S, 2O ENRENTEREHEMBRE O IXMH
FEELL, 02D 1 BMETIENRVOAME R L, BEEREMBICBWV L
HAEBEBICRENIHEORKRERTE—70NHE L, 20— 27 3K K%
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HWE(LPV)THY, ZOE—7FEmITFLE D 1960 FED 0.1 . 2000 4
R 0.05 K TIEADENTEE > TWD, £ LT, LPV ORICHBLT 50 7204H
EOWRNREINTZN, ZOEREOHMKOE—2713 LPV BE#OKIICHELT
HZEMNLE 1 RFTHMRKEEE(FLPV) EFFECTX 5, Z O FLPV Flinx 25 &
B 1960 T 1.6 i, 2000 45 T 1.55 5%, 207D 1960 - T 1.65 k.
2000 4EFET 150 e A THRE-TWVDHZ EBmREnz, £, BEFTREZ

TR E BRI B W T LPV OEE T+ T 1960 - EEAx 5 2000 4 EEIZMT T
38.87cm/yr 7» B 46.55cm/yr IZHE K L, &+ T b RAKIC 35.89cm/yr 2> 6
45.83cm/yr (IZHI R L7= Z & Th 5 (Table 4-3, 4-4),

2) KE

R O HZE R IT 2000 4EFE O BUE Y 0.5kg FRE D LTV D0 0.5 RN D 6
FEIFIC I 2000 4FENERT S, ZOZENRENTZRBEHRMEHREND
EMEE LS, 0D 1 ETENRYOEMERL, BEEREMAITE D
TIE, HAEPL T IZHEO R KEZ 7T LPV AEEITFH 1D 1960 4F T 0.05 % .
2000 4 C 0.05 7%, 227 1960 4EEC 0.1 5%, 2000 42 T 0.01 1% & 72 0 & 1
TIEADOHENRE > TWD, FLPV Flisa A5 &, HF D 1960 45 T 1.7 %,
2000 4FJE T 1.65 ik, &1 D 1960 4FE T 1.65 ik, 2000 4FE T 1.65 & 2 H 5
TEFTEADENEEF S TWDHZ ERRENT, HEHmRIZE W T LPV
DEAE DY+ T 1960 A5 2000 4F LI 2T T 11.7kg/yr 77 5 12.8kg/yr ¥
KL, T+ THREERIC 10.07kg/yr 775 12.01kg/yr (288K L 7= (Tables 4-3, 4-4;
Figs. 4-5, 4-6, 4-7, 4-8),

3) FIpH

W o H A BF I 2000 42 FE O EAE Y 1em FREERAD LTV D2 0.5 RE D 6
ik IRF 1T Z2000 FENERT 5, BREHEEMBRLSIIWEL LS S 0D
H1lMETIENRVoaEErL, BEEREHMBRITBOTIE, HELSLT I
W E D K&~ LPV AR IE B+ 0 1960 4 T 0.05 7%, 2000 4E £ T 0.05 7% .
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- D 1960 44T 0.05 %, 2000 4=/ T 0.05 ik & ZA{biX 720 > 7=, FLPV (i
EHDHEL BTD 1960 AT 1.5 . 2000 T 15 . KD 1960 4EFE T
1.65 7%, 2000 FEE T 145 L 2B LB LT OAETRESTND I ENRRE
Nic, 2TOEY—7FmIEmERICHERE, KELYV b ETFRIR-oTWD, HE
AR IC BV TIE LPV OBEN B 7T 1960 FE x5 2000 F I T
29.92cm/yr 7> 5 33.23cm/yr 2 K L., %+ T REIC 26.6lcm/yr 7> 5
30.30cm/yr (2 K L 7= (Tables 4-3, 4-4; Figs. 4-9, 4-10, 4-11, 4-12).

4) SRBH

SEPH O H A BT 2000 O 0.7cm FEBD L THD8 1 %END 6
ok IRF 1T Z2000 FENERT 5, BREBEEMBRLSIIWELZ LS S 0D
5 1 METENRYVOBMEARL, 3 MEE TR RET 5, 3 KENID 6
i E TITELRERMEMICEE S, 1 ETORMICEL X, R, KEL
FREELEDLV T RVR, ZOBROEREMN, R, EREIZESIVTES
ARSIV 2R T, BEEEHRICBOYTE, HAEDP LT SITHEE D &K
K%&ZRT LPV HEEIX S 7O 1960 4 T 0.05 k. 2000 4F T 0.05 k. &£ 1D
1960 4% T 0.05 ik, 2000 4 T 0.05 5% & Z{kiX7e o 7=, FLPV Flin & & 5
EL BT D 1960 FHET 135K, 2000 4FE T L5, L+ D 1960 4 T 1.4 5%,
2000 FFEET 135 & ZH LB FTHTELS R, L+ TIXIZADENRE
STWD I ENREINT, HEMRTIX LPV OEN B 1T 1960 H£END
2000 42 T 25.62cm/yr 205 26.65cm/yr ([ZH K L., LF THREEEIC
22.42cm/yr 7> 5 24.93cm/yr LR LA, BE, KE, WHICEMENTH D
(Tables 4-3, 4-4; Figs. 4-13, 4-14, 4-15, 4-16).

5) BMI

BMI @ H AT 1960 EE O H T 12.4, 1T 12.1, 2000 FEED B 1T
127, L+ T12.6 EWEETHEVDLEDLO RV, NS EEIRE 2D L.
BFD 1960 FFE TO0.5m%. 20004 T0.65%. 1D 1960 4 T0.55 k. 2000
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EREN 0.6 CRiMAEZTRL, TOHRIEND 1.5 E TR L, 5.5 E TH
WRER NI 2~ T, Bl b 2000 4TI 1.5 22D 6 % £ T BMI AT
FE—EMEZ R L TWe, MZEEEMBRICB T oRMAZAD L, 1960
EEOHFTO07maar L, LAf& 2000 FEE D 0.9 5% £ TH T Tldd D 234 v 23
B RDEITH D, 1960 FED L+ TIERMAIT 08 a2~ L, B RIS
2000 FED 09 EFTEHETELS 2D LI ThD, £ LT, NNEnZE b B i f1x
ML B BEHRERC X 2, 1.5 EMS 6 i E TIEIE—EME T #
] 2% 1960 4 L 2000 45 TIXEAL 23 220> o 7= (Tables 4-3, 4-4; Figs. 4-17, 4-18,
4-19, 4-20).

3. REBREEBIOCHEEHBROEE)

FEEBEMMRICIB VT, 1960 £ XV 2000 FEO TN EE, KE, HPH,
FAFH O T X TT 0.5 EHE TR EZ R THKIZIEZDL L RWA | FRIZEHEIZE W
TEHAHEMAELY, 2L T, K, KE, WX 1KELS 6 E T ELL
& DR 27”3250 BHPHIE 1 sE 5 6 s E TIEN R & 0¥ KM %
RTIETHoTm, BEHREMBICEB N TIZ, FLPV OB OEEHI T X THIHE
H T 1960 IR BOEEN K EWEEHZ /R L TWDHHR, £ ORIEO 2 H)
22000 FFEEICITIZE A EE O R EEZ R L Tz, BMIL b NE 2L BL & E

R, IR AL E B AR & b 2000 4EFEICIXIE S e ¥ @ AR LT,
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Faf B

AHHRICEATLIHEREEORET. BEXNRT Y =7 b & LTIREAETH
BREFERPITHRHE L L TREEMBRBETERL TWD, ZOFAEZ, 1960
FEEZPEREIC, 20006 £ TORICIEZ L ICEBESNTE, ZDkHrn
HEBEOWEITHEFICEETHY, HAANE L TOAY IO KLERNH LS
NHZEF, MoOEEOHKEFARICTLZENDLHLIFFICERDOH HHFAET
HbH, LPL—FT, ZOXIREBEHPBEOT —ZN+2IENPIN TS ThH
A, DED | FEMERRREE - FEO LMD S BN T OE 2 ORI AT RE
IZ7R B0, THIEHE - BET B RAZFM L TWD DI TiEy, BE - %
BEOEACEDFAT SRR 8 x ORI R TEE « BELZFET 5 Z &1
RABECTH D, FAMO X I EHN T — 2 P OEPNIERREE « FEEREI
I%. Tanner(1962)23 f5fii§ L 7= it Wi i 7 — & & DAL 2 %) 2 (phase difference effect)
NS DL, ZOZLIFHE - BEOLELMT 256, EELRMELE 2
D, LIeRoT, 20X RMEREFIRT 2 ICITHEBAI 227 — % OfEHT 3R
"R ETR D,

BIEDYV AT HZBNT, AR SFREEREORE L 222 B EHEFR,
HEE R BRI T D EFEZH TR O L AL OREMNT — & 2l T &
Do LU, REW 7T — 2 DR SNTH, T O FIENEL STV 72
WHIE SR L35, £ 2T, BEIE(19952)(1995b)(1996a)(1996b)(1998a)(1998b)
(19NIFZNHDOMEEZRE LN L, M7 — &% Ofir Fike LTU = —
Ty PMEEEBLE, V2 —T7 Ly MEMEEZEA L T 2RO E
(KE, MPH, FEE., FEREORE 2 M L®mE°. BMIO 2L @i L
FWMEICL s THERMAZENTEX R, LWHRICH L TEOHERBEED
AR 22 AL ICE A LIS IT £ 72720, L7 - T, ARWFFE TIL19604E FE 7
H20004FE E TOAMBFEREFICH LTy =—T Ly MiMEZEHA L, &
KREEEOAT HHEX OB OV THRF LT,

S5 (1962), @41 5(1991), JNEE 5 (1953)12 Xk B FLeh B B (R3¢ B A& D it 5
PHESNTWEN, BRENORFLIZMEEZBEOT X L L Tl
TW5, KIFgixgE, (KE, MPHE, SEE,. BMIOT —4 %27 —7 L v bl

3
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FlEOEAIC X - THIT L, #ERICIEZ2VWH 2R EZES RN TE R, £
iE, v=z—7 by MMHBEICE > THEMMBRZES 2N TERERATH D,
DFE D | 19604 L 20004F & (2351 WERIC IR, (KE, M,
SEPH O E OB DN AL SN EEPSEM S TV HAZIEM O 2 72
BRI, FIXHEE®RIy APKLBEE T, TORITIEMTE 2 LB RENTA
Thd, MIHEHBINTZLPVIZ, B ~FETHREFRHREORRKEY —7
TohV ., ZD%IZAINIZFLPVIZRATA 2R & L CEEMICRE S D
R —7Thd, TNHliE—7 2@BEL L THRDE, LPVERT
TB LR ELT R TCTOHFKREHE CWMELLHEBELTHOE VBN REIN o1,
L2rL, LPVTIE B LR E BT X TOHKREAICEWTIHE & ik LT RE
MZrLTWe, ZOZ EITHEFICE T 28O RN, HEZZD TAEKLI
r HADORBERWEMICZOHERKRERAIBO N ETHD, 20 EILRKEIZ
RAEORI ML TS, 2FEV ., #ME & L TERBMEOMEE 2 /RIE S
nNoZ &l sn,

FIRE 7 fifdT & L CLFLPVAER CIX B IR CTIE T R COHEA B W TR EIZ R
TENZEEDENT RSN o7, KRTEITRXRTOHABIZBWTAHTT
TH PR FELMEMBRINT, AR STV R0V mEICHITLIR
DRBAMENRBREIVE TR SN2 EHR sLD, Lo L, FLPVIZ DWW T
TELRE LT RTOHEBIZBWTHELEDE{LIT RSN o To, RCNF Y
FITHARTERBEOHEKER & RAMIZLPVIC L » THEBIN D LHAI SN S,

AWFFRICB N CTHEMBEZ LR LZANEETHY . TOHREMBROFE %
WELEELTHRADE, TXTOHERNIEE TI19604 F T3 B fh#t o 3 & o
RIE 2N K ZVMEM Z 7R LTV D A3, 20004F B TIE B ORIE 2318 & B b
HEM Z T, ZOMBEIEE LR TIRBELCRBY ., HEMRICE T 2B OE
g A RERA 2R B I E bR TH IO P LN SN, 2D X978
RIIEROBRE T, AR TY O THREINTZZ LT D, ZOMRICD
WTC, BEFOEREMHERNE NS, 2F0 ., BEFEOKKIIZL > TH T
BRI LT R0, BRECEETICASLAMLNOMOI LT kot
ZOZ X, RO AEAIFEICBITOIMBERAZANANNENLIZDIT T, HRT
FFEHICL > TROBRNB R, KETZTOEENSHBICHEEL W
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EEBEZOND, DFEV ., BHEEEFICREST HCa, ¥ U NI HEOERUTFRERH
ZE(FRHIZE) 8 & 2 O THE WL AR O I EIRIE IS HES & o 7o DAy A TR
BEEOERICE ST, 14FEHCa, U NXIZEENREBERTEL XSk

(B BN S B B R er U CI B RIE IS IR D e W B R A RS R L
TbDEHERHIND,

KB, BREABABEBLZEGDELIRAEZERBLE L TR EFsnTnD
BMI(Body Mass Index)D MR AL % 2 CTH D L 19604F B C 18 FE g # ool
RO HIKPIEE &[RRI K E o 72h3, 20004 T s 3 Y S 2
oL, Ll RIS IT2BMIOLEMRITRIESND LEE XD
N5, @E, BMULIEHHEOHEE L TEEMNICED LN TWDHERTH D
25, R TITFRICH U P Kaup)fade &b L THIGNLTWAD, <37 ML —18
FELTMbLN T W, RIFFFEEOER L, BMUTITAETIEA72< & 13805
RETH L NEM S, 3RE) SBMIC X 5 IR, S G2 £k 5 =
EMA[RBETH D Z BRI NT,
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BSH A

1960 4F 1 & 2000 FEEDOHNEBFEBEHRALHKIIOWVWT, K, KE, I
P, SEPH, BMI D 0% 5 6 £ TD 0.5 WA HD AN NI =2 —T Ly bl
itz L, BEREMES X OHEEMBEA 2T, HAEROEIXZT XTO
HEO B4 L HIZ 1960 4FE R E <. 2000 FENIK N o7z, 72005 EREND 6
FERFICIE 2000 FEEDO N RKEL 2o Tz, WICHE B O NS, HA
%1 FEMOBBRMRIT, HEEZ 1 » HRRVBHEFTHDL Z LRI,
Z D g KL D B — 7 (Local peak velocity : LPV)Hfn 2 &2 5 & & LIZ
REERO B Z R T BII/ N0, LPVIZOWTIE B L& 9T
DOIEH T 1960 4FFE XV 2000 4 O J7 RSB Re e B R m 23R S iz, 2 DHO
B D ¥ — 7 (First local peak velocity : FLPV)Eliix A ChHh D L, Bl H K.
RE., BB CIEIZNIEERERECIT RV, BEHF TIXWICD LERMPIEL 72
HDERNREINTNz, KROHFETEETRE > TWAHEANE 2508, K
HTEHE RS, METETREEL2Mm BRI N, HEETIE 1960 ) X
D 2000 4FE CRE LM Z /R L7z, FLPVORE L O Tix, Bl b4
RTOHE CTCRERENETIRIN o2, £, §XTOHHE T FLPV O
(2 1960 4F P ITRIE N K E WIKEI A2 R LTV 5H 0, Z ORIEOZEE X 2000 4
IFEEACELDRETFERL TV, ZOZED, IWHIEFIKREEHIE
IZB T HEEORRNEIL, D L/hS<AERT, RAETR, HEFEX
ELHET OMABIELENT,
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Table4-1 Statistics for physical growth (height, weight, chest circumference, head circumference) in boys

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6
1960 |50.0 67.0  74.1 794 850  88.5 91.9 950  98.2 101.4 1044 1074 —
1970 502 682 754  80.8 87.1 90.8 944  97.8 101.2 1043 107.1 109.6 —
Height (cm) 1980 |49.7  68.1 75.5 81.0 872  9l1.1 948  98.2 101.5 104.6 107.6 110.6 113.6
1990 |49.6  68.5 75.4  81.5 87.4 913 95.0  98.6 102.1 1054 108.6 111.6 114.5
2000 149.0 683 75.5 81.1 87.1 91.0 947 983 101.6 1049 108.1 1114 114.9
1960 |3.1 7.8 9.1 10.2 11.6 12.5 13.3 14.2 15.0 15.8 16.6 174  —
1970 |3.2 8.2 9.5 10.6 12.3 13.2 14.1 15.0 15.8 16.6 17.4 182  —
Weight (kg) 1980 |[3.2 8.2 9.7 10.7 12.2 13.3 14.3 15.2 16.1 17.0 17.9 18.9 19.9
1990 |3.2 8.1 9.6 10.8 12.3 13.4 14.3 15.3 16.2 17.2 18.3 19.4 206
2000 |3.0 8.2 9.5 10.6 12.1 13.1 14.1 15.2 16.2 17.3 18.4 195 206
1960 |32.8 439 457 474 493 50.5 514 523 53.1 53.9 546 554 @ —
Chest 1970 |32.8 447 469 482  50.1 509 518 526 534 542 549 556 @ —
circumference | 1980 |32.5  44.6  47.0 482  50.1 51.0  52.0  52.8 53.7 544 553 56.1 57.1
(cm) 1990 |32.2 442 465 479 496 506 51.6  52.7 53.7  54.6  55.5 56.4  57.6
2000 |31.8 442 462 476 492 50.3 51.3 52.2 532 542 553 56.3 57.2
1960 |34.0 439  46.0 475 485  49.0 494 496 499  50.1 50.3 50.5  —
Head 1970 |33.5 439 465  47.8 489 494 498  50.1 504  50.6 50.8 51.0 @—
circumference | 1980 |33.6  43.7  46.4 475 487 492 497  50.1 504  50.7 509  51.1 51.2
(cm) 1990 [33.5  43.6  46.3 47.6  48.8 493 497  50.1 50.5 507 51.0 512 514
2000 |333 437  46.3 475 486  49.1 496 500 504 507  51.1 51.3 51.6
1960 | 12.4 17.4 16.6 16.2 16.1 16.0 15.8 15.7 15.6 15.4 15.2 15.1 —
BMI 1970 | 12.7 17.6 16.7 16.2 16.2 16.0 15.8 15.7 15.4 15.3 15.2 152 —
(kg/m?) 1980 | 13.1 17.6 17.0 16.4 16.0 16.0 15.9 15.8 15.7 15.6 15.5 15.4 15.4
1990 |12.8 17.2 16.9 16.2 16.1 16.0 15.9 15.7 15.6 15.5 15.5 15.6 15.7
2000 | 12.7 17.5 16.7 16.0 15.9 15.8 15.8 15.7 15.7 15.7 15.7 15.7 15.6
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Table4-2 Statistics for physical growth (height, weight, chest circumference, head circumference) in girls

00 05 1.0 1.5 20 25 30 35 40 45 50 55 6.0

1960 | 49.8 654 727 778 83.7 872 90.7 941 973 1004 103.3 106.3

1970 | 49.7 66.6 742 795 86.1 89.5 93.0 964 99.8 103.1 1062 109.1
Height (cm) 1980 | 493  66.8 74.1 799 863 902 939 975 1009 104.1 107.1 109.8 112.2
1990 | 489 66.8 742 803 86.0 90.1 940 97.7 101.3 1047 107.9 110.9 113.8
2000 | 484 669 738 800 860 899 937 974 101.0__ 1043 107.6 _110.8 113.8

1960 | 3.0 72 85 9.6 1.1 12.0 129 13.8 146 154 162 17.0

1970 | 3.1 77 91 100 117 12.6 134 143 152 161 17.0 18.0
Weight (kg) 1980 | 3.2 7.7 9.1 103 119 129 139 148 158 167 17.6 184 192
1990 | 3.1 75 90 101 117 12.8 138 149 159 169 18.0 19.1  20.1
2000 | 3.0 75 89 100 11.6 126 136 146 157 168 179 189  20.0

1960 | 32.5 42.8 448 463 482 494 503 512 519 526 533  54.1

Chest 1970 | 32.6 43.6 457 47.0 489 496 504 S1.1 519 527 53.5 544
circumference 1980 | 32.4 43.6 457 471 489 498 508 51.6 524 53.1 539 547 555
(cm) 1990 | 32.0 43.1 454 467 483 492 50.1 512 524 534 544 554 563
2000 | 31.6 431 451 465 47.8 487 496 506 517 529 540 551 562

1960 | 33.6 42.6 449 463 475 48.0 484 487  49.0 493 496 499

Head 1970 | 33.1 427 455 465 47.8 482 485 489 493 496 499  50.1
circumference 1980 | 332 42.6 453 465 47.6 48.1 487 49.1 494 497 50.0 502  50.5
(cm) 1990 | 33.1 424 451 464 47.6 48.1 487 492 497 50.0 503 50.7  50.9
2000 | 329 426 450 465 47.6 482 487 492 496 500 504  50.6 509

1960 | 12.1 16.8 16.1 159 15.8 158 157 156 154 153 152 15.0

BMI 1970 | 12.6 17.4 165 158 158 157 155 154 153 152 15.1 15.1
(kg/m’) 1980 | 13.0 173 16.6 161 16.0 158 157 156 155 154 153 153 15.2
1990 | 12.8 169 164 157 159 158 157 15.6 155 154 155 155 15.6
2000 | 12.6 169 163 157 156 156 155 154 154 154 155 154 155
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Table4-3 Largest peak velocities and first local peak velocities in boys for height,

weight, chest circumference and head circumference

Largest peak velocity

First local peak

Growth Indicaotr Year (LPV) velocity (FLPV)
Age Velocit Age Velocit
(years) y (years) M
1960 0.10 38.87 1.60 12.12
Height (cm)
2000 0.05 46.55 1.55 13.12
1960 0.05 11.72 1.70 2.91
Weight (kg)
2000 0.05 12.80 1.65 3.21
1960 0.05 29.92 1.50 3.99
Chest circumference (cm)
2000 0.05 33.23 1.50 3.82
1960 0.05 25.62 1.30 3.20
Head circumference (cm)
2000 0.05 26.65 1.50 2.78
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Table4-4 Largest peak velocities and first local peak velocities in girls for height,

weight, chest circumference and head circumference

First local peak
Largest peak velocity

Growth Indicaotr Year velocity
Age . Age .
(years) Velocity (years) Velocity

1960 0.10 35.89 1.65 12.64
Height (cm)

2000 0.05 45.83 1.50 13.79

1960 0.10 10.07 1.65 3.18
Weight (kg)

2000 0.01 12.01 1.65 3.24

1960 0.05 26.61 1.65 4.01
Chest circumference (cm)

2000 0.05 30.30 1.45 3.44

1960 0.05 22.42 1.40 2.96
Head circumference (cm)

2000 0.05 24.93 1.35 3.22
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Table4-5 Highest BMI and lowest velocity of change in BMI in boys

BMI Velocity of change in BMI
(kg/m?) (kg/m? per year)
Year Age (years) Highest Age (year) Lowest
1960 0.50 17.38 0.70 -2.48
2000 0.60 17.60 0.90 -2.91
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Table4-6 Highest BMI and lowest velocity of change in BMI in girls

BMI Velocity of change in BMI
(kg/m?) (kg/m* per year)
Year Age (years) Highest Age (year) Lowest
1960 0.55 16.87 0.80 -2.33
2000 0.60 16.97 0.90 -2.30
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Fig 4-1 Growth distance and velocity curves in height from 0 to 6 years by

wavelet interpolation method

Male height in 2000
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Fig 4-2 Growth distance and velocity curves in height from 0 to 6 years by

wavelet interpolation method

40



Female height in 1960
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Fig 4-3 Growth distance and velocity curves in height from 0 to 6 years by

wavelet interpolation method

Female height in 2000
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Fig 4-4 Growth distance and velocity curves in height from 0 to 6 years by

wavelet interpolation method
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Male weight in 1960
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Fig 4-5 Growth distance and velocity curves in weight from 0 to 6 years by

wavelet interpolation method

Male weight in 2000
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Fig 4-6 Growth distance and velocity curves in weight from 0 to 6 years by

wavelet interpolation method

42



Female weight in 1960
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Fig 4-7 Growth distance and velocity curves in weight from 0 to 6 years by

wavelet interpolation method

Female weight in 2000
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Fig 4-8 Growth distance and velocity curves in weight from 0 to 6 years by

wavelet interpolation method
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Male chest girth in 1960
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Fig 4-9 Growth distance and velocity curves in chest girth from 0 to 6 years by

wavelet interpolation method

Male chest girth in 2000
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Fig 4-10 Growth distance and velocity curves in chest girth from 0 to 6 years by

wavelet interpolation method
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Female chest girth in 1960
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Fig 4-11 Growth distance and velocity curves in chest girth from 0 to 6 years by

wavelet interpolation method

Female chest girth in 2000
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Fig 4-12 Growth distance and velocity curves in chest girth from 0 to 6 years by

wavelet interpolation method
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Male head circumference in 1960
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Fig 4-13 Growth distance and velocity curves in head circumference from 0 to 6

years by wavelet interpolation method

Male head circumference in 2000
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Fig 4-14 Growth distance and velocity curves in head circumference from 0 to 6

years by wavelet interpolation method
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Female head circumference in 1960
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Fig 4-15 Growth distance and velocity curves in head circumference from 0 to 6

years by wavelet interpolation method

Female head circumference in 2000
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Fig 4-16 Growth distance and velocity curves in head circumference from 0 to 6

years by wavelet interpolation method
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Male BMI in 1960
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Fig 4-17 Growth distance and velocity curves in BMI from 0 to 6 years by wavelet

interpolation method

Male BMI in 2000
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Fig 4-18 Growth distance and velocity curves in BMI from 0 to 6 years by wavelet

interpolation method
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Female BMI in 1960
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Fig 4-19 Growth distance and velocity curves in BMI from 0 to 6 years by wavelet

interpolation method
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Fig 4-20 Growth distance and velocity curves in BMI from 0 to 6 years by wavelet

interpolation method
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Table 5-1 Mean value and standard deviation about age at menarche and age at

MPV of BMI

mean SD
age at menarche 12.33 1.1
age at MPV of BMI average 13.2 e
age at MPV of BMI individual data 12.76 1.6
interval between age at MPV of BMI and age at

0.43 1.6
menarche
BMI of age at MPV 19.0 2.6
BMI of age at menarche 19.2 2.6
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BMI average
22 1.2
21 1
20 0.8
0.6
o 19 >
2 04 &
< 18 2
R7) 02 -5
=17 —&— distance 0 >
e i
16 velocity 00
15 -0.4
14 -0.6
7 8 9 10 11 12 13 14 15 16 17
Age(year)

Figure 5-1 Distance and velocity curve for BMI of average data from 7 to 17 years
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BMI individual sample data
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Figure 5-2 Distance and velocity curve for BMI of one individual sample data from

7 to 17 years
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Frequency distribution in age at MPV of BMI and
age of menarche

60

50 B Age at MPV of BMI

@ Age at menarche
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Figure 5-3 Frequency distribution in age at MPV of BMI and age of menarche
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Frequency distribution of the interval
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Figure 5-4 Frequency distribution of the interval between age at MPV of BMI and

age at menarche
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Table6-1 Statistics of physique, body composition and physical fitness in underdevelopment, normal and excessive development muscle
in Thin-type, derived from the regression evaluation chart of %SLM for BMI

Under-development Excessive
muscle group Normal group MMMM__M@%MMMW Tukey's HSD
n=11 n=12 n=13 ANOVA
mean SD mean SD mean SD UM/NM  NM/EM  UM/EM
Height (cm) 155.9 9.1 161.0 59 161.5 5.2 ns
Weigh (kg) 42.0 6.1 44.7 4.5 45.9 5.2 ns
Y%fat 19.2 2.7 13.6 1.6 9.9 1.4 * * * *
SLM (kg) 17.9 3.2 20.7 2.1 22.4 2.7 ns
%SLM 424 2.1 46.4 0.8 48.8 1.1 * * * *
Sit & reach (cm) 7.7 6.5 9.0 6.7 8.5 5.7 ns
20m shuttle run (times) 36.7 15.4 38.5 16.2 50.7 16.6 ns
Push-up (times) 16.6 9.7 21.2 12.0 22.8 13.1 ns
Sit-up (cm) 33.8 7.6 37.5 10.2 40.3 6.1 ns
%fat : body fat percentage *(p<0.05)

SLM : soft lean mass

UM: Underdevelopment muscle group
NM: Normal group
EM: excessive development muscle group
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Table6-2 Statistics of physique, body composition and physical fitness in underdevelopment, normal and excessive development muscle
in Standard-type, derived from the regression evaluation chart of %SLM for BMI

Under-development Excessive
muscle group Normal group MMMM__M@MMMMM Tukey's HSD
ANOVA
n=34 n=35 n=36
mean SD mean SD mean SD UM/NM  NM/EM  UM/EM
Height 157.6 6.8 165.2 5.5 167.1 5.8 * * * *
Weigh 53.9 6.3 58.3 6.0 58.6 5.1 * * ns *
%fat 26.1 5.0 19.5 3.7 15.4 3.7 * * * *
SLM 21.4 2.5 25.7 2.0 27.4 1.9 * * * *
% SLM 39.8 2.8 44.2 1.9 46.9 2.0 * * * *
Sit & reach(cm) 11.5 22.6 9.3 5.9 12.5 6.0 ns

20m shuttle run(times) 34.6 10.8 41.6 13.9 47.2 19.6 * * * *
Push-up(times) 16.1 10.1 17.9 12.2 26.9 11.0 * * * *
Sit-up(cm) 36.1 8.5 35.2 8.3 41.8 7.1 * ns * *

%fat : body fat percentage *(p<0.05)

SLM : soft lean mass

UM: Underdevelopment muscle group
NM: Normal group
EM: excessive development muscle group
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Table6-3  Statistics of physique, body composition and physical fitness in underdevelopment, normal and excessive development
muscle in Obese-type, derived from the regression evaluation chart of %SLM for BMI

Excessive
Underdevelopment
muscle group Normal group development Tukey's HSD
muscle group ANOVA
n=14 n=15 n=16
mean SD mean SD mean SD UM/NM  NM/EM UM/EM
Height 158.4 6.5 166.2 5.5 169.5 5.6 * * * *
Weigh 70.2 6.7 76.7 7.2 79.0 9.8 * * ns *
Y%fat 39.4 3.5 333 2.8 27.2 3.2 * * * *
SLM 23.0 2.7 28.2 2.3 32.2 3.7 * * * *
%SLM 32.8 2.1 36.8 1.6 40.8 1.7 * * * *
Sit & reach(cm) 8.5 4.5 7.4 6.1 8.7 6.2 Ns
20m shuttle 22.1 8.1 29.4 106 348 8.9 . . . *
run(times)
Push-up(times) 11.0 12.2 8.9 7.0 14.5 9.4 Ns
Sit-up(cm) 26.1 8.3 32.1 8.7 32.9 10.6 Ns
%fat : body fat percentage *(p<0.05)
SLM : soft lean mass UM: Underdevelopment muscle group

NM: Normal group
EM: excessive development muscle group
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Figure 6-1 1st order polynomial regression of SLM percentage for BMI
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Figure 6-2 2nd order polynomial regression of SLM percentage for BMI
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Figure 6-3  3rd order polynomial regression of SLM percentage for BMI

82



® rawdata
a5 — ] 55F
s (] 55F
5 — ot dard
(] 53E
— .| 55F
43
g
£
o 40
=
=
BQ
33
30
@ ®
25 1 1 i i i
10 15 20 25 30 35
EMI

Figure 6-4 Polynomial regression evaluation chart of SLM percentage for BMI
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F7-2 BMIEH ¥ A FI281F 5 BMILIZ®HT 5 /5 =R EF G 5 4556 L 7=

BRYERE . M IR R O AR . B ISR 1R ) D 53 BT AT O R

fih P I D B e S B iy 1AL 3 2 B
(U Bf) (N ) (E #¥) Tukey @
ANOVA HSD f
n=16 n=15 n=16
mean SD mean SD mean SD U-N U-E N-E
HE (cm) 156.1 6.3 1584 50 1579 4.7 ns
RE (kg) 429 42 43.9 34 434 5.1 ns
BMI 17.6 1.1 17.5 1.2 17.4 1.4 ns
KR = (%)  27.7 3.6 23.8 2.5 20.2 3.1 * * * *
A& (kg) 16.1 1.3 17.6 1.2 18.3 1.7 * * * *
= (%) 37.7 1.8 40.2 1.1 423 1.2 * * * *
RIYiva B
BEALORBIRE 5 g7 87 63 98 83 ns
(cm)
N 1/""
20mXEYT 033 96 268 80 321 10.6 s * k%
> (al)
a9y \“@_‘
H&M(g?‘ 19.0 167 19.1 13.6 289 1638 ns
i
hiEEIL 274 8.0 27.9 93  30.7 10.7 ns
([al)
*(p<0, 05)
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il 1A 2t D B e S B i 1A i 2 B
(U B%) (N B¥) (E %) Tukey @
ANOVA HSD e
n=17 n=26 n=18
mean SD mean SD mean SD U-N U-E N-E
£ (cm) 156.0 53 1586 52 1598 4.6 ns
KE (kg) 498 42 52.1 42 512 3.7 ns
BMI 204 09 207 09 200 0.9 ns
KRG = (%)  32.9 2.1 298 1.9 245 2.8 * * * *
A& (kg) 17.6 1.5 19.5 1.4 207 1.4 * * * *
= (%) 35.4 1.1 374 09 406 1.6 * * * *
BEALORBIRE 1o 76 127 82 155 64 ns
(cm)
D 1%
20m MY g 700 242 95 284 12.5 ns
Z> (Ial)
Hﬁeféf‘ﬁ 20.1 150 19.0 133 21.3 13.0 ns
i
EREIL 23.1 87 233 97 262 11.0 ns
([al)
*(p<0, 05)
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F 7-4 BMI IS % A4 1281 5 BMILIZ®ET 5 /5 =R 0 BHF G A> 5 45 %6 L 7=
AR, FRUERE. 5

ORI KRR ) D53 BT T O R

75 1At /) B o B 7 1A it 2 B
X ‘ X Tukey &
(U ##) (N B%) (E &%)
ANOVA HSD ¥ &
n=13 n=14 n=13
mean SD mean SD Mean SD U-N U-E N-E
K (cm) 156.7 3.0 1582 52 1571 34 ns
KE (kg) 60.9 5.5 62.2 6.5 60.8 6.0 ns
BMI 24.8 2.0 24.8 1.9 246 2.3 ns
RIEIG R (%) 38.9 2.3 36.3 29 325 3.3 * * * *
& (kg) 19.9 1.4 21.3 1.8 222 1.4 * * * *
AR (%) 32.6 1.2 34.3 1.4  36.7 1.7 * * * *
PEA {4 i 117 83 134 81 146 7.7 ns
(cm)
D 1%
20m >k 219 88 204 72 243 68 ns
Z> ([al)
Hﬁuf;?‘ﬁ 16.9 11.0 183 122 232 132 ns
el
EEIL 19.9 7.2 18.9 75 246 9.5 ns
([a1)
*(p<0, 05)
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FB1H AEOHN

BAE, WETIEAEALRBICEKRBOE KICKT H2EHFLVEOKTE TR
M & 72> CTWD(Kim et al 2002), #[E CTIirb v TV 5 [EEIK ) FERE
FAED 1989 1D 2007 FFTO 3 FEHORMEMEIC I IE, 1989 4F
M 2007 FETHEHEEOBMRB RINTWAKRE., K7 - EEHE D T,
£, B, BAREANKTFTHEmEZ TR L TS (BEEARE M EE2RT) |
Tomkinson et al (2007)/%., WE AR E - A2 RIZ LI E TiE.
1968 =L AMFHENIZTETFLTWD —F T Body Mass Index(BMI)
FHEMLTWS 2 taEMLE, 20X 2HEmITEEESCBT D&
BFOBERENRLELLEEAIKOBREEEZOND, FFIT, KF¥E%
B O WAL BN, — PR, EREZEOERBMAE A LTV D L FEEE
ICEK TORBERHRZBAD L WD Eb@HEINTWAE(2010), &5
12, Yamauchi(2007)0 % &E T, mEORBIIFEOR®EICHXTH
T EHbITHREEPARECHEVWERS RS A TWD, HF ., BEHL
ROOHBHEANFFFFAEAFIAEAANBFFFALD S BMI BEETH
LEBNTVWDL, ZoZEnb, BEOFLFERIEROT VT REEL
L CEWE R o REER TR I, BRI E E B ICE KM
BNIER S5,

AT, TEHMITHAAOLSOICE _REEHMEFONLIKEHTH Y |
Scammon(1932)D B EmMMDO —fFHIcRETINLIBEHKKFE TH 5,
Tanner(1962)IX Z O B F = B FE W 2 (adolescent growth spurt)
BREMER, ANThIFH#ETHHI T 284 L LT Grand theory % J&
AL T&, FICHEFTIE, ZoRHIZZ o7 FEAEMNRES L,
WIEHOHE K ITMmEl S THEMERKICELLNENLD, ZOAT=XLOD
BEICLoT, KIEMOBRKNREIND a2 R OBREIZX -
THEODHEMRZEMLNERT LI LIChD, 20X R BREOENRE
fBIXEEEHEL2EBLE L C, KMOBEICIIEEBEHERNZ W, D0
ENBEZLND,
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JE i ] 2 121X, BMI, Rohrer fidk. Livi 8% . Kaup s E 2 i T
HHENRHY, BHEBHLG THLEILLKEHIN TS (ERS 2006), 1
LORMBIEIIELARBEBIZLILZ2KBBEEHEHETHY , AARMRRE I 2 BT
H70 T, KIEMEZHEL TWDS DT TIERY, ZRiE. RENZ
WHATHIEMEHEEIND2ZERHY, BRIEMS O E Tl EYE L
flr s 2 mBRERH D, 20 X5 ¥l ICk T 2 I m & ORI
L., BEGQRIIIBHESHEZ2ZEELE-BEOLEEEZ B L C
Wb, I HIZ, IRE(2006a)iE, BMI 721 T, HESLKE FTEVEZ
CFOEREZRBICHVWDIZEZTEEL, BB EHERMBEO NG 2 EE L
THERMET v — b EERL TV D (Hattori 1997, AR#HS 2006b), HH .
FEH S (2008) b AR AF Fh2AEICx L, BML IS 2 KIEN; = 0 & H
EAEWEHETL2ERIMT ¥ — FE2/ERL, BEOEWNLEWZHE
L7, LT, BEMNEOEWELEAKNOBRF 21T, £, HE AT
AWK LT, Fujii et al (2008), M A, BEH 5 (2009 X HREHNE D
EWIZEX2KhZzHRF L, BMI HIERR U7 v —7THIEIERE N £ 1T
nNERAWEEs a2 rn L, KEBXMDICHELTATT 4 Z7IWCERAT
HZ EaMHMRLI,

INHLOMEICL ST, BEMICBTL2EBHOKIT ~0FENENT
EhornMBH I TER, L2rL, ARNICEBW TEEE X A 7325
MEHEEARAOEWVWICEZ2EK OB EZBR LRSI, 20, B
W2 A T7OECHNEREGTNIEEITPEALTHDARERD D | I,
e HHE XA TOEICEERGTNRIEE AN EL L AEERS D, =
DEXOREHEEL A TRHICLDIEENEOEWVIZLZ2ETOHERIZ SN
TEHIFEAEH LTI TWVRY, SHIT, KIEVIREHAERDEFM
EEWILEIs TR DNICEOREOEANLZONELFEHRNL RV, £ 2
TARMEIE, MEAB FFRFAEEZHFLICBMIICE2EEEREIZXL - T
SHEEINTERN, PE, EHEYX A T EIDLICEBEREEASVICE > TH
WL, D b o9nEINIFHENEDEWNICLAIEKBIZHEINTE
BhaHmidT2bD0THod, BHEBRESWVWOHEITIEL, Fujii et al
(2008), HH, BEH S Q00NHMPEHA L7, BMI I T 5KEHERDOZ

103



HAME RS ¥y — A2 L, BEHEZ, 8, B@EDICTHET D
ZLickoT, BMI CEMERMEAVO 2O MMEEEGA L.
BRI T IR ERMOMEREASVWICL IR NIEREZPLNIZT S5 Z
ETh b,
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B2HEH FiE

1. &

PERF L, BEY U VERO R ERICE D 14 5B FAEME 201 4 Th oo, #
BREBEBICITFEAMICHEB I EORNEFEZHRBA L, MIESMICH T 2REZ BT,
WBEICETAEBLIOCEBEOEREBEZBR > TVWIFEIEEN TR, HWEIX
2006 4F 10 AlCEBSh, Fi., FR. KEIX. 13.6£0.3years,
590.0+£12.8 kg, and 163.1x7.4 cm, (FHHEtEHERE) TH -7,

2. K& & 5 KK AR

B K B 4y 1 . segmental bioelectrical impedance analysis &
multi-frequency bioelectrical impedance analysisiEiIZ LD AT 1 2
AR a7+ 7 4% — (InBody 3.2, Biospace) & H W T, KEH,
filn W B (Soft lean mass : SLM)., KAEMF I X RVAEKAEN & (Fat mass)
ZMPE L, SLMIZZ o "7 &2 M2 THEMB I, KIEN & 31K E»
GSLMB LI IV EZBE L TCHEEHESIATWS, FROWEZ, 7TV
ANV EFAEFEH L, BMIZKE(kg)ZH E(m)D2FE TR L THHB L
7

3. kOB EEE

wWAOMWEIXT, EEREZ L., EEMAEAIE. Wy TRE, 20m ¥ MLV T
YO 4 FEH & FEm LT,

4. fRHT O F i &

1) BMIIZ X 2B JE B & o L% X, BMIO EHME (mean=22.1) & &
HEHZ(SD=4.0)IC L D FWEFMELEH L, FHE+0.75SD UL L
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Z B # A 7 (Fatty-type). FH#fE-0.75SDLL £ +0.75SD & Wi & 5 %
% A 7 (Normal-type). F¥H-0.75SDAKM %% & ¥ 4 7(Slim-type)
ELT3ODREICHEEL =,

2)

3)

4)

5.

%

BMIIZxt 3 2 KAEN R O EVFE S 217, BMI & RAE I o B %4 X
MR L (Figure8-1), BMIWZ xt 3 B2 K5 A 3 @ B )& 5L 2 7 2 T &
L2 HMERT D,

JEMIERESWEZHIET D720, BMUI X 2 (KI5 1 2 o % % bl Jw
i F Yy — FEMET L, TOHIZ, BMLCXK T S5EKENERO1K
MOB3IWETOR/DZFELZHERN L EA L., il 2 Ko EFE S EHK
HWRET D, R RBEOFEIT, WREMRK., FEEXL T, Rl E#
& 4k % (Akaike Information Criterion : AIC)IZ X » THI W = v’z
(Table8-1)

BMI (2% 9 % 5 B 5 oo £ 4 18] I 5F fli 7 v — b i3 B 7 il AR -
0.5SE LL E+0.5SE Kiiii 2 % @ (Standard)., E¥EMMHE+1.5SD 2L k%
fEBh i 2% (Excessive development), #E#EMM AR +0.5SD LL E+1.5SD
Kiii 2 LB B £ (Somewhat excessive development), 5 %
B-1.58SD Kl ZlE A8V (Excessive underdevelopment)., #% % i
#-1.58SD LL E-0.5SD Kiifi & L HE M 4 (Somewhat excessive
underdevelopment) & L7z 5 BEEOFME PR E Iz (Figure8-
2) .

JEEERNEHERESWVWICX 2 TEENE O KRS

BMIZ L2 ELS X OBMIIZX T 2K ERODESHEE S WIC X
T Fmr b0 EETHWWTCEREOE ZIRE L -,
SEHMEFEAE A W BMIWC L A EE E X, 25100 E A B X A

(Fatty-type). 19. 1L E25. 1 Rili ¥ ¥ 4 7 (Normal-type), 19.1R

{if
e

I H X A4 7 (Slim-type) & L7e, WIZ, BMEMEE S WO ¥ E ($HE
MIJFREM T v — S OSEBE M FEMY C &2 i, EEHRBK-0.5SDLU E

+0.5SD A il © % # (Standard), HEEMMHE+0.5SDU LD LD, DF D |
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SEEMEREM o NG M 2 & BN 2 E il A7 (XA Ui £ (Excessive
development) & L7, FLEMEHMR-0.5SDRMBDOH D, DF V| SEMH
R o R EN A B X OB D FE AR X AR N 4> (Excessive
underdevelopment) & L7z, I EDOBMIB X ONEHERBE S WO K HE
WXV HBREZUTO X HICOREIC¥ L7=(Table8-2),

BMI O H % 4 FICo>0 T, BEBEESVONEN @D %2> B AE
0 (Slim-Excessive underdevelopment, SU)” ., HE%%?%}#AM@
W A& 7 B B (Slim-Standard, SS)”. M EBEEAS VWO E M
7RIS G £ (Slim-Excessive development, SD)” & L7, BMI ®
W x4 7 T x> %R JE B i 4 (Normal-Excessive
underdevelopment, NU)”, 7 ¥ H & (Normal-Standard, NS)”, ”
PEHETRI S Bl i % (Normal-Excessive development, ND)” & L 7=, BMI
R % A4 7Tk, "ERAE N 4 (Fatty-Excessive underdevelopment,
FU)” . ”jE B & j@ (Fatty-Standard, FS)” . ” B % f5 B i £ (Fatty-
Excessive development, FD)” & 3% L 7=,

6. %t fEAT

BMI BXOBEHERBEAWVICL D SE I 9 BEORKE., & KK,
EhoZoBREICIE, —KREBOSB I EZH W, S mH T
HEMRZRRDONTZHEEBICAH L TIX, Tukey @ HSD MEIZTE H
b 24T o fc, DO BIOZEEKKREIT., £ 7T p<0.05 TH
MIZAEE TH D EHW LT,
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wFI3IE BHR

1. FREBMBEOEWIC LD OFIIBIT2HBE X OE KR D HE

ARFZEIC BT DR EHREIT., 1R S3 R E THiRBEIMNER TH Y | 5%
EEHFMIF3IRB™ Kb D 7L< /g o7 (Table8-1), 7=, AICIZ X DR
X1 1185.8, 2k 1187.3, 3k1173.827 0, 3k N\ b bl holz
(Table8-1), TN HDOFE RS, BMILIZ X T 5 K515 R o 1= % [0 JF 5T
FX¥ —FPOETIRZEXZHEHT H RN ZYTH D EHW LT,
LoT, 2l TR0 EICLY BEINTEHRENE OIREO KK,
HERMEEOMEEEHMICB T 208 OMKEIT, Table8-3ICRm L

SO ORERE., ETCTOHABTAHAEE »RDDbNL, 2WEHEHHE T
Tukey ® HSD M E %17 » 7=, Figure 8-3 (. HE D 9 HITB T 5
EBhfisxr"Li7 77 Thsd, FETIEZ 9 BT XTICEBNTHEZEZN
RO, & BMI XA 7oEHBEBLIHEERESBEHRZITE E DKW
BEPH NS, £/, SU, NU, FU BXL DV SS, NS, FS O 4%
BETIE, BMI @< 2T HEELZENICHE > TELS RD2BERPIATR I N
72, — 5 T SD., ND, FD TIiX. BMI 2 &L 2 W M7 EHEm I <,
BMI ® GKICEALLToMIIFTET-ETCHDI &R RINLT, Figure§-
4 A RITE fé9%@$@L%ﬁ%%bk7?7f%éo%%$f
H 9 HOTRTOMBIZARZEZLIRD LN, TNLEFhHh O BMI ¥ 1 7IZ

BOWTEHBLDEHRERELIELS, BHBZITHAERER N &ENRI N
oo SHICHEMIZIOHOREMBRENEZ R THALE, SS & NU, SD & NS,
ND & FU OXFBHICITIAEENRDLNL, TRFFIRLELEETHD Z &
DRI NI,

2. BEEREDEWICEL D OBHICB T A2EK IO HE

O I INTERTOMEERS X OBRICE T D 55800 o R
Table8-4 IZ/Rx L 7=, DO OERE. 20m v VT v, i TIR
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T, EREZLICABEERREODLNL, ZTOUDLDOHHBAICX L TIE, 61

Tukey @ HSD BEIC LV 9 HMICB T 2 EZDMF 21T >7-, Figure8-
503 20m v P T ICBTD IO FEHHESHERLEDLDO TH S,

20m ¥ ¥ bV T 2 TIE, o 8 HELOMICAEENRD LN, &
9ﬁ®$?%%%hf%@ FDiM@8ﬁ’tNﬁE’ DGR DR &
iz, £7-. SS & SD. ND & FU OKHMICIIEAEENRD LT,
INDOLORETIE 20m % LT UICBITHHEENE OEWIC KL D R

ZXROLNR o, BN TIREDOYELHE /AL Figure8-6 (28 L 72,
Tukey @ HSD fE DK R, Bi sz TRHE TIL NU & 8 B & DM ICIE
FEENRDLONL, £ 9 HoF Tl bENLTWE, £/, FS IR L
BMI Z V—7NTHEBEZEIRD LN Lo R, 9 HEKRTEERDLSE -
TW7, —F 7T, SU & SD MiTiZFAEZEIEIRO®HNT ., SD, ND, NS,
FU, FD OFHH THOZENENICAEEZTR OO o7, 26 R
M TR TREICBITLI2RENEOEWIZL WM ZEITRD bR
Mmolo, EEREZLICEITD 9O EIS ML Figured-7 2R S L7,
Tukey ® HSD RE DR, SU, SS., NU D 3 BN D 6 BEIZH X TH
BllEATWDLIZ B RENT, £/, FD Tidfho 8 #HLoMIcA K
ENRBOoLN, OO TRLEL > T, —J. NS & ND, SD & FU
EFS OFfHMIZEBAEZEZNRDLONLT, Zh6oM T EAEZ L
B TAHEMNEDOEWWIZL2MWELREZIRO LN N7,
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HKEHMOEEEMLEEDOEREZRFT LEEHREICEW T, EREAERMD
HEIWCIE BMI # %L L2 A2 Z W (Kim et al, 2005, Chen et al,
2006, Bovet et al, 2007, Dumith et al, 2010), L 2L —F T, #f
(1993)ix., IEEAKZH VDD, &£ 61992, 1993)IXEENHE 25
DHEIZL > T, BMHFLIHEBEORNZRHBHRFLTVS, 205
ORI, BNy R iEmMS T L I, KEBIBIOH DK RET
. B EITIEREME LVSYD . KREBEO R WE I RE TILmE O E
ErRENZNWERRTWVWSE, WThiIcE XX e®mE ., EHEE O
WHMWEDENWITEHEEERL TSN, — B EME L CIXBEMWNE
DEDNBELOIFHRERREND, LR > T, BMI REIENFE O —
TR HF RN LE NN E T, BMAE 2T 550 ER O MR E
7 EBENICEEL TCVIPRNTIOICRARD 5,

Fujii(2008)., H ™. #H 52008, 2009)ix BMI & KIENI R % B &
Ll i Am»r b ZREE B L, [F— BMI Z v —7I2BIT 5
MWEORZLIHEMOEK D ERTFT Lz, AT, RENE OEW
L2 9HORBENE I V-T2 5B L, LT, 9HOEKK., HIK
Fp . D &R, RET L7, £, FRICOWT, ERBICIE BMI R
mRDZCLEDR-oTHREEFES RL2BEEMAH S5, LarL, & BMI #
A 7OlEM®BEZETITITZEOL REMITREINT, EOBMIF¥ A7 ThH
R 2 o B3 Ko7, IS 2008)IF. WM CHREAZF IS Y
EoMBETHDZ EE L THEDYD, Han et al, (1987) XX BbIC@mHED
fEmicmz., BHERZHNWZ LxzHELTWVWD, LA ->T, 2L
HEEBEITNIL, BMI ORI EHHEORMBRIIHRAED BRI EHA I
e LU B, EOBMIZ A ZTHIENBESZ O E MWD OIEXRE K
R VWHETHD, S FTOMEFETIHTAB LI TELMALTH S,
BB, fA—0 BMI TEHEBBEMEMAZVWEIEALORKT EOMEM N H
D, EEEIEREOICERETLZMH L TCWD EHA SN D,
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K73 TIE, BMIL Z A4 7y HETEHELOHIT 20m > v v
Zo, WYy THRE, ERAEZ L TEANEERZ "L, —J . BMI Z A
TR CHEMBZOoFIT ERLAEERDEE TIEPALNITH > T,
TOZ I, BMEEREEMECERTEKANELE D LWV ZE TOR
H(Kim et al, 2005, Chen et al, 2006, Bovet et al, 2007, Dumith
et al, 2010) % K VFEMICHRIAELZZ &%, £, BMI ¥ A4 7 »
JEG CHRER @D O F O REAEFELUAOK B TiX, BMI ¥ A4 73
., EECTENBZOF LRETHL I ERREINTZ, ZT0 I L%,
BMI ZMEL THHEHEVHOEBEAVWAZ TN ITRENTH D Z L E2RE
THMETH D, Han et al(1987)1F. AEMNICHE K., KIEME. &K
REEFEEDRE, RXKEFOH D ERFT L., 2O ERIZBWTRAREDN S
WHEEZR LI EZWMELTWD, £, Mota et al(2002)1%., 8 &
NH 16 OB FICBITIRAEDOEBITAMRBEE IO RNT XA — X — L
LTCoAMEERE L TWD, Jones et al(2000)1x. BEHEZOH 1
TIHHRAENERDICRKRELSEEBLCBY ., KRAOFTMICEB T D A0 F K
REOEHEMERZEBXTWD, ZOXIRBANL, RFEIZE T BMI
WIRMEOFIBATHDL EHB I, 2F0, BREMICBT KK DD
ERIZIIRAEDORENEZ N D,

L22L., BMI D EMEOFFTRAENEAL THD 0 TEDOKE L F <,
JEREEEE R CTIEAENDITEVWZ LIt b, Lo T, AMEICEIT S BMI
BB EBEI V2 VEIEZ, BMI RELSBEHEEOOZEHE LK Tk
NIEFEFEEbbLRhol T 2MAOZYERBEOLNLE I, BIEDL
(2007) X, BREMICBU 2o ERKIEHE LK HTOBEEIZ SV TH
HELTEBY, AFHS(2007) THEOHFKRFEHENZ WVFITKR SN E W
ZE. EZEH(2003) X EIXFFEEBEICHE S THEREHENL D2V
EERE L, ¥ MBI E FoHEKMKIZOWWT, &5
(1992)i%, I E L EEE, 5 (1990) X RMBE & FEVRP ., FEE
Bk EoficmOBEEEZRELTCND, TR OOWEEEZEET D L
BEHOKNDITIHKREH =, FERECREEE. RAOEZERNESWIC
B LTk, Z O oK) FEAM xR 2K A2 L T m
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OB T DI ERVETHDL, LEN- T, KFRICEBIT S BMI ¥4 7
BIXOX A THIENEBEBEASEVICESLS Z 6 OERNE O E
WIZ KD AFEMIE., B o KRG MO KB O R IER L
Zxabhd, FFIZ, FEMNEOEWICED 9 EOKDIFMIC L - T,
SETRIETERDoEEMYZ A 7 THLEEE™ND 2 VEOK S, =
B, HE YA T THENEEIZVWEOKRNDPEE CE R8T, RIFR
TE NN H M Lz Ko,
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% 5 Hi

3

AW TlE, ME AR FRRACK L, BMIL I L 5B E B L O
BMI 2T 5 KENHRDOENEBEESWICELS i nrbREOH
ERELE, TLTC, BFEODEHOEWIZIYVSHEINE 9 BEOKK, &
TR B IR DOFMEToT2, TOKE, FEICOWVWTIEX, BMI 2
Eml DI LERsoTEmL AP HEII RSN, L2rL, BEMZE
BEAWHAEBEHRBRZOEIZODVWTIEIEATO BMIXY A 7 THREIETZELESL
DO WHEHBE N REIN, BMI A4 71 bLTRFETH D Z & BRI
SNz, K71 TIE, BMI DEF X A 7L L ITEREY A4 7 TRIBAD O
FHN20m ¥y T BN THRE, EREZLTEATEERZR L,
iz BMI Rl # 4 7 TR R ZOoZ X b0 HEE RP 62
BHZ MR ENTE, —HHTBMINBIEWMZ A 7 THENERERI DR VE L
BMI " 2 A4 7 TlERTEHEOZVWEELOERNIZTENIZTELDL RV
EWNHLMNERY BMI PEHEN S L FKRS THLEBHOZEREE A W
MEZETNITERENDTHLZ EE2RBTIMEANENN T,
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woH KE

Table 8-1. Calculation result of residual sum of squares, determination coefficient

order to 3rd order.

and AIC from 1st

. . Residual Akaike's
. Determinatio . .
Order Polynomial . sum of information
n coefficient . .
squares criterion
Linear y=1.8572x - 18.891 0.852 4167.1 1185.8
Quadratic y=0.0125x> + 1.2795x - 12.441 0.853 4157.5 1187.3
Cubic y=-0.0146%x> + 1.0242x% - 21.499x + 154.64 0.865 3886.8 1173.8
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Table8- 2. Nine morphological quality categories derived from the BMI and regression evaluation chart of % fat for

BMI

Accumulation of fat leve

Excessive

Development

Slim
type—Excessive

Development

Normal
type—Excessive

Development

Fatty
type—Excessive

Development

Standard

Slim

type—Standard

Normal

type—Standard

Fattyl

type—Standard

Excessive

Underdevelopment

Slim
type—Excessive

Underdevelopment

Normal
type—Excessive

Underdevelopment

Fatty
type—Excessive

Underdevelopment

Slim type

Normal type

Fatty type

BMI(Type)
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Table8- 3. Statistics of physique and body composition in nine morphological quality categories derived from the BMI and

regression evaluation chart of % fat for BMI

SU SN SD NU NS ND FU FS FD
n 13 20 11 42 34 30 21 18 12 ANOVA
Height (crm) 161.3+£5.1 159.8+53 158.3+106 166.3+55 164.7+6.7 157.7£7.0 169.0+54 165559 1580+%7.0 *
Weight (kg) 457152 439+43 436+68 583*52 57865 542+62 793*91 752%73 702%*73 *
BM (keg/m?) 175%+14 172=%1.1 173207 211x17 21.3*£15 218*19 27721 274%21 281*17 *
% fat (%) 99+14 136*14  194+25 159+38 201+37 26.7+48 280+36 336+30 401%33 *
% SLM (%) 48711 463*10 426+23 466*+21 438+20 395*27 403*20 365*1.6 324*20 *
BMI:Body Mass Index, % fat:Body fat percentage, %SLMSoft lean mass percentage *p<0.05

SU SlimExcessive Underdevelopment, SS Slim—Standard, SD Slim—Excessive Development
NU Normal—Excessive Underdevelopment, NS Normal-Standard, ND Normal—Excessive Development
FU Fatty—Excessive Underdevelopment, FS Fatty—Standard, FD Fatty—Excessive Development
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Table 8-4. Statistics of sit and reach, 20m shuttle run, push-up and sit-up in nine morphological quality categories

derived from the BMI and regression evaluation chart of % fat for BMI

SU SN SD NU NS ND FU FS FD ANOVA
Sit&Reach (cm) 9551 7.9+6.6 87x73 118%61 9157 81%61 76*65 8655 87+47 ns
20m shuttle run (times) 48.8+16.3 394+154 37.2+186 46.6+187 405+13.1 343+114 339+88 294+106 21.0+81 *
Push-up (times) 232129 2172126  154=%7.1 260113 171122 156+94 143%+89 82+6.7 11.5%131 *
Sit-up (times) 402+65 389+99  314+60 40780 36.2+83 348+81 31.9+102 326+91 259482 *

SU SlimExcessive Underdevelopment, SS Slim—Standard, SD Slim—Excessive Development
NU Normal—Excessive Underdevelopment, NS Normal—Standard, ND Normal—Excessive Development
FU Fatty—Excessive Underdevelopment, FS Fatty—Standard, FD Fatty—Excessive Development
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Figure 8-4 Distribution of muscle mass percentage in nine groups
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Figure 8-6 Distribution of push-up in nine groups
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Wb, FFROANHEEOHRKDORR T, TOE DM ERBEDEEIZ L - T
HERREE R DL THA D,

B BRI 5 (2009) 1%, EEICR T 2B K FRIEICR L, wE AR A0
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EHELTWD, Z0OX9 K NIKR T L ORGSR E A H 7228 R 80E Bl
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BMI (26T 2 AROR/N ZFRELUZHAIZ L OHEEDOE R, 1 R DL
3RETOLU TORYRZHALZEHES Z LN TE I,
O 1 wIEF L EX y=-0.906x+62.526  {{H L.y IEf K E. x Ix BMI}
(V7 R # R*=0.5769, 7% 7 3 J5 i1 1931.80, AIC 1031.26)
@ 2 wEF£ENX  y=-0.0225x2 + 0.1317x + 50.939
(L. y &M W= x 1 BMI}
(P & #% # R*=0.5837. #% 72 F J5 fl 1900.51, AIC 1029.97)
@ 3wEIFLER y =-0.0225x2 + 0.1317x + 50.939
(U, y 13/ W= x 1Z BMI}
(PR3 R?=0.6197, 7% 7 - J7 f1 1737.85, AIC 1013.99)
BERE, REFHTI, AIC D 3RESEXNO Z LR R I L, BMI &
AR O D SRR R R AR AR I 1, 3 W HEAZEMN T2 2 &
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(P 7 F% % R*=0.753., 7% 7 ¥ J7 i1 840.1, AIC 478.6)
@ 2 wAlE % E A y=-0.03401x* + 3.68321x — 35.85513
(L, y IZIKRE I =, x 1Z BMI}
(Ve B R % R*=0.756. % 7% °F- J7 i 831.4, AIC 479.7)
@ 3 &R % E A y=-0.01436x> + 0.95074x* — 18.48515x + 128.18814
(EL, y IZE RN =, x IZ BMI}
(P& FR % R?=0.762. 5% 75 °F- 5 Fn 810.8, AIC 479.3)

WERE, FREVTf, AICHD 1 RZEXOZEENRIN, — K
20 R D BMI & ARG NG 32 & ] Wr 3 2 B 0 fd B J Al F5 AR 1S 1. 1
KEEXREZBHAT 2208249 ThHD EHWEINT,

3) BML I 2 KNG RO 1 RELEAXIT K 5 5 Bl o 5 4R 5

Y — MR EE IR, FMF T3 RZEXNOITEIdh A LHEL L, LU

i #2+0.5SE O #i[JH & «“#E > LM + 0.5SE 2L+ 1.5SE K & <0 KX
ME i %>, FEAUeEdh#R +1.5SE DL B2 <R il &>, A¥Edh#R —0.5SE DL |k
— 1.5SE Kiili 2« L CNE N w A > FHEdh # — 1.5SE K 2 “fgi@ > L
7=

4) ERINT-HEBEEETMT ¥ — MNCEEAL AR Y BEFOUE
—Z BT, \AD S REEHEE 23 L 72/ R, 8 B O HIED D

L E#ED ) ToCEMED ) o“IRiig D FMm coLdhz iy
TIEFDN 84 (40%). TNEMHEA ) TG @A) THEHE ) o “FEYE L

TREM " CEB T 2 TN 34 (20%). [EHEAD ) o T8N

171



W% OREHFAOFMEBZ RTEEN 14 (7%) Tholz, Eio,
(HERfiE V] OFFTEHLARAVETILISA (33%) THoiz,

5) BFEMRKRFHEOT —F 2 HR@EEEFMT v — MY Tz
AEME DR 14 (1%) . SN A 03 4 44 (5%) A HEDR 20 4 (22%) .
RGN 2 7% 43 4 (48%) BN I8 £ 28 21 44 (24%) Lie o7z,

6) ZNHDRE RN G, — i 200 oM & xh G & UTe B 4R B BF A 7+ — M A 2
IZTE A TERTENmmESnTz, £lo, THIE AT AL T -5F- il AT LD
W AT LD FINA L, BF e B T8 Db LI AL —XITFT oD A RE M 2 HE
gZIniz,

172



B2l ABTIEORE R

U Eof#RE2zFE O FUNEOHRFNREL TIX, V=—7 L v M
W35 % VD THLR (2000 ) O Hsh R o K3 EME M %2 40 477 (1960 4F)
CHEE L, BROTFEDBIT 40 FRlf L L TS EEN DN, EE R
HEOREIZHENZ EEZHONILE, 2O LIk BIROFEBLDH
EREFMEMPALNICRY ., TRUEOIREY | 5 2 RIEME G O EFEH
BT 2R EEOMTICLD2MAICHE RS ERERIELNTZ, EHITH
HEOMRBMEIL TIX, FVEH 410 BML & #IRR I RK O BELRIC D0V TH
A LTc, FrICARMZEIC R IT 28E AN LT FEAIZB WY TIEL, BMI O MPV 4
B L0 HLATICHIRRIE R LTV D\ A RGE S fu,

BRENOENEORMEEL 5V Tl B (6@ HE R GE A5 12 o ff 4
BT DB EIT o, 22 TR REREEOMEEOBEICE
W, BMI ERIENI RS L <IEH AR L B Wz i/ R LE 2 HA O
HiZLsEsEFHFEMT v — F2RAL LA, 742, BREMT ¥y — 2 HW 72
B R RERRE M SR ) OB EZIT . FEREREEOENICE DK
CHEENEBORE N LI ZLZHLNICLE, TRHODOKRIAEIC LY | K
MR THEINTETRREFEERELNTDICANTH D Z EREH I, 2
TR/ ZFELZ A A T2 B A A S R O R D S
I iz,

FREEEHEORMBEVIE X OVI T, AR ICB O THBEL -
HIRREREEFFMEE 2 BN EB OREREF - M L TIERT 2720
DREFEERRE S XA T IEEOMFT 21T o 7o, EFIHMLES X T LD
FIZIE,. KD ADDOV AT AR REI N, ORI X 2FFr0 A
RO R EZAT D TIRHRT AT L), QR RIZHFERE 2 EM T 25 TH
EY AT L), OWFEHEIC X 23M oM - SEMZ4T 5 [ Hr - 5FAf >
AT L), @oHr - FEMMAE R L WEHBE AR RT D REIEY X T A
Thd, INHA4ODVATALF TRF AT L] - THIEY AT &) —
(o« > 2T b ) > TEREEEY XA T L] OIEICEE S L, Fiz TH
EVAT N I« f i 27T o) RS ES AT L] I T—D2D% 17

173



NWEED . TNOERBBRIEANSNALATADLIITHEDD KL TN Z & T

NDOREFEORE - HENFREIC/RR D LB 2 b,
FHr—EOMRFREVI T, @EEZHRES AT A& FIREEERED

EHAATREMEORBEZITol, 22T THIEY AT AL & TN - 311l

2T L) OEM & RIRFC, B K EE RS A5 O TE ) ATREME A SR L T,

BEMEE L L TCEEHL Y 7 PR —VRT FROFGEHAY ZH 5 K

FEL TR T OREETHEEE S AT AERICOWVWTRH L, & ORER,

FFFEAD T v — FIC K D S IR E R fE AR 1. REMLER B I OREAE

ICBWTHLIERAETHD Z R RS NT,

U EDOBETFRE T ~VIOMRIEN S, RIFZETITLLT O X O 2w & 57,

L SRS CH HBMLERIEN . M2 H v TS L 7o iR
FEOFMEIFHRAOFELFEOLRLTHAICENTHLAENTHY | FFiC
FRANICB W TR OE S OEAT IO RN 2B RE SN L O
EREEICHENYTDHIENAIREETH 5,

2. EREBRMES AT LB T L THES AT L] BEIO [548 - 3l
AT L] OFERIZBEWT, MIiVATLAOEBMANRARETH D Z & NHER
Nz, 2. THIEYAT L] BEO 458 - MM 27 5 Tl #F
REDOF Yy N =7 ZERT 22 ERNEEOHBlLERELZ B X
b b,

3LAFZEREBS . b LCIIMAEICL D2y N =7 DIFHEEBHMIZLDY
FEUATAITMHBICHET 2 EZEZOND, THIEY AT &) Ol
X, “BREWWETLI2LERNHLION | “WETHI LICLDIBR” 72
EORRIZEY, WECHATLIABEZHETWDL Z ERHIRERD, OF
D, THIES AT L] ZAFZ— NI HELLEDITIE TERHR AT L] B
HARAARTOHDLZ ENFHEHEINT,

4. F IR FEFIRIE O BB P HE 1T 1T, R e LB T o AT ) 28 4 R W]
RTHDN, BURD S EEENAEE ~OITEIERSZ OME X, B0
VAT NVBUETHD, DEO ., EMERAE L MG, 2L T, %
Dl R DRSO ke N EHE & 72 5,

174



n

HI3i A% ORME

ARIFFENC BT D IR EFMEEILT - 2ORETHY . —HMrbo
Pl E e, WECATLAOAFICEBNWTHIRLIZEY | £ OREE
ZHB T ORISR THLDL D, SBRIIH R MR O 21T
HPZL T, MADERZIIHLIEAR T RDLEEEZOND, £, [HEK
BUAT LA ICBWT, i RAE ED XS R FETHEANCRERRT 2000
DWNWT, KV RNREERRE - WMEOFILTERIBRFEZITOLERH
ZAY

EADORBETHICEBNTS, FEEEOREANEIZENTSH RERR
Ty T ERETDLHIEEFMEBEOITHZOLDOLZMET L2ERICR Y A
W, Fl, AEFREENRLETOILAEIRCERLEOFEETOREMR
fEFERFFHEOR X G, FE, AR ELBZBETLILERSH Y . BED
SRS CTZMENE, FMMOBFIEIRNT ZENTERVRA U b &
ARSI

NDREFITENIL, TOANDORBEBSNEBICESHTITOR D Z &7
EELW, 2OX A EEHAOEBEROEEE A2 E A SEAE L, BERR -
BEICBO LT ODORRERERLEOFETOERE V- ZHEHE N
BT 52t bBEETHLIEEZOND, -, EACRBEEHRZIYE
HOTIEHRL, BRESLEREVSEM R CREBE~OEf#m LA EHE
ThHI N LFEKEAE MY - FRELEOHY Lo ORIENZE
EFN D,

175



51 « 2E 3

HIWE Z(1994) AR —Y T A MOFERNG, AFR—Y T ¥ —F ), 16, 2-6.

FA T EREW T A RBEFIE, I, @IS 7 SOREE | B, 48 0 (2009)
HEEFICBIT D LMK EAZRY v 7 vy Ra—AERKT & OG- “f
FESL< D O 0E@FRE 20067 & AW mE -, (KB, 58, 341-352.

FHF (2004) P D E L SCM RIS, #% = #2428, 73, 2004, 20-52.

ZEES . =ME—. S5k, BEIE S (2003) NFEREG R EOKT) & ATEEEIC
DUWNT, FRAIREMTSE, 45 1 397-405.

EREEH (2010) SCM % v R U — 7 O30 A28 —3 F O RCKIZ 36 1T 2 i = BH %
b & L C—, RBRZESERZRE L, 12(1), 127-140.

1

Bovet P, Auguste R, and Burdette H (2007) Strong inverse association between physical
fitness and overweight in adolescents: a large school-based survey. Int. J. behav. Nutr.
Phys. Act, 4, 24.

Chen LJ, Fox KR, Haase A, Wang JM (2006) Obesity, fitness and health in Taiwaness
children and adolescents, Eur. J. Clin. Nutr, 60(12), 1367-1375.

Dumith SC, Ramires VV, Souza MA, Moraes DS, Petry FG, Oliveira ES, Ramires SV, Hallal
PC (2010) Overweight/obesity and physical fitness among children and adolescents,
Journal of Physical Activity and Health, 7, 641-648.

Frisch RE and Revelle R (1970) Height and weight at menarche and a hypothesis of critical
body weight and adolescent events, Science, 169, 397-399.

Frisch RE (1976) Fatness of girl menarche to age 18 years,with a nomogram, Hum Biol, 48,
353-359.

RS AL L IR — (1995a) Wavelet fifE1EIC L 258 TP O R E i 6 & X H X

W RS KON PCV i D FRET, FRR D SE, 37, 450-459.

FEIFWS AL . AR (1995b) & & o pic #4031 38 4 il oo iR A, IR 0 BL S, 44(3),
431-438

Fujii K (1996a) A comparative interpolation method of W I M and a cubic spline function to
longitudinal height data during adolescence in boy, Nagoya Journal of Health and

Physical Fitness and Sports 19, 9-17.



BRI A - AR TR 38T (1996b) 5 1K O E) 38 & Mg s 538 & 1 & 4 2 5 B il R o fif
BT KB A WTIE, 41, 247-260.

Fujii K and Kawanami K (1998a) An analysis in regard to relationship between age at MPV
of height and weight, and its sex difference, F# & EEAF T, 40, 317-331.

R REHC(1998b) KRR B ARIZ I T 5 phase difference effect D FRAE, H MR i (K
BHE, 20, 75-84.

Fujii K and Matuura Y (1999) Analysis of the velocity curve for height by the wavelet
interpolation method in children classified by maturity rate, Am. J Hum. Biol., 11, 13-30.

FEFBS D (2006a) RE « BESORFNT 7 r—F —FEF - FE L /EO T IR
B — ) =, &

IR AL . MR LR B BAE, IR RAR (2006b) SHIE O IRHE - EEEE N OFF -
BB D FEREAICHET DMEE—FRRAENS BT 7 v —F — (K,
55, 489-502.

Fujii K (2006c¢) Critical Period of Menarche Derived from Changing Velocity Curve of BMI
with Aging, ADOLESCENTOLOGY, 24, 193-200.

Fujii K, Nho H, Kim SH and Hanai T. (2008a) Confirmation Regarding Secular Trend of
Physical Growth in Korean School Students be Wavelet Interpolation Method - Analysis
from Secular Trend of Age at MPV Height and Weight, The Journal of Education and
Health Science, 54(2), 129-140.

Fujii K, Tanaka N, Ishigaki T, Hanai T, Kim SH and Nho H(2008b) Confirmation regarding
Physical Fitness based on Polynomial Regression Evaluation of Body Fat Percentage for
BMI in adolescence. The Korean Journal of Growth and Development .43-47.

RIS AL (R ), AR, IERRE 7, JmAkHE (2008c) EJEFE = O MR 7 — AJEIC
Dl D EFE~OHR, AmER

RS, A AEH S, Kim Jundong, fEHHMAE (2010) FIAREIE S A7 A I X D
FEH 1123817 5 PRI & W)k 7 o R e — e B) 3 i Ik Pl ks O Bk —, BEE
2,55, (3), 241-250.

FRIFUR . JF 303k (2006) “AREHLIGIC BT 2 EWHE & 2 ORE, IEFTE, 123),
214-219.

PR Z . RIRTE®E (1999) HHEBLITH T DRI E OHEE & TRER & UMK T1H)



R, K1 F, 48, 631-640.

FRNIE S, B, ma Bl (1962) BRI 35S A EOILM KRB E RN 5F 1,
/NIRRT SE, 21, 19-29.

wEE I ERETRE (1994) HRRFE RO T, ER LW AT, 61(6), 737-741.

Garrow JS, and Webster J (1985) Quetelet’s index (W/H2) as a measure of fatness, Int. J.
Obes. Relat. Metab. Disord.. 9, 147-153.

Glynn RJ, Christen WG, Manson JE (1995) Body mass index. An independent predictor of
cataract, Arch Ophthalmol, 113, 1131-1137.

JVH B HE (2002) RZFAEDIKT) DERMER ~ KR KF~, KEFOFRY, 52, 39-42.

ARFBIEH (2006) 10— 12 s R EIZ I T 2IRAGNG & & IR & O BEERYZE AL, PR AT
¢, 48, 332-338.

RIS (2006) & & 1D Body Mass Index & & (KHHLAK, 1411 HF %8, 51, 435-446.

Hiller R, Podgor MJ, Sperduto RD, Nowroozi L, Wilson PWF, Agostino RBD and Colton T
(1998) A longitudinal study of body mass index and lens opacities, Ophthalmology,
105, 1244-1250.

SURAME, fELESE, B4 AR, KRB R, SRhE. Bxrfe, &S®E (2007)
WrT e L ORYICR T 2 H KGR LK & ORBRIEDOME — FEEB O [ &1
BEO TMER] MEcEBE L T—, KAOFTF, 56,327-338.

iR (2008) %Wy 7 E) &G EERE — R OB & A % ORRE, B AT @A
MERE, 575, 39-48.

Wl

Johnston, F. E., Malina, R. M., Galbraith, M. A. (1971) Height , weight, and age at
menarche and the “Critical weight” hypothesis. Science, 174, 1148.

Johnston, F. E., Roche, A. F., Schell, L. M., Wettenhall, N.B. (1975) Critical weight at
menarche Critique of a hypothesis, Am J Dis Child, 129, 19-23.

Jones MA, Hitchen PJ and  Stratton G  (2000) The  importance  of
considering biological maturity when assessing physical fitness measures in girls
and boys aged 10 to 16 years, Annals of Human Biology, 27(1), 57-65.

MEREEEZ (1997) FLELORERICHTLIRADES, FELOHREIANED
FTREE, KRERHE, 45(14), 36-39.

PR 2 7. METIR. KR, ERRHE, SRR, L+, S WIE (1996) IE



HAREENE (Wb D TRAIEMED ORPEIES U A 271250 T, KO, 45,
752.

Wi [E B FET (2005) 2004 47 B AR vE RF g0 A i 3, wEEGCEH T, Y UL,

PR SERE . A BaL (1983) R RO E, NIRIREITIE, 42, 571-580.

MEERLT- (2002) 2000 F D FLEh R & K FE & & oh VR EE AR A&, /N VR REBF5E, 61,
206-212.

INAERN - BB S IR s B AL (2001) CPRR 12 F LA R R FE R ERERIZOWT, /b
IRRAERTJE, 60, 707-720.

Keys A, Fidanza F, Karvonen M.J, Kimura N, and Taylor H.L.(1972) Indices of relative
weight and obesity.J.Chronic.Dis, 25 , 329-343

Kim HK, Lim HJ, Park HJ, Park JE, Ahn HY and Kim M (2002) Secular trend and gender
differences in Korean adolescent physical fitness, Journal of Physical Growth and Motor
development, 10, 2002, 9-21.

Kim J, Must A, Fitzmarurice GM, Gillman MW, Chomitz V, Kramer E, McGowan R and
Peterson KE (2005) Relationship of physical fitness to prevalence and incidence of
overweight among schoolchildren, Obesity research, 13, 1246-1254.

ERE. R ERAT. AP ERK. MEE (1992) 125025 14 5% O EME O F R & B
D ATE SO RE, HEET, 38(1), 3-13.

AR, RHFRAT. B ERR, TREB (1993) MM AEOET) - HEBRE ) O R —
123006 14 5% O 1122 T —, The Annals of physiological Anthropology, 12(1),
17-23.

BAERE. AT, AhEAR, MEZ (1992) B FhrLtolkd) - B o

FEIL IR I RS2, 38(1), 3-13.

ALNFE (1999) & IR & R7z K bk 5e. HEOR IR T AL, 21, 1-13.

JEINFE (2002) JEGGH DK T AREE O RS, 44(6), 418 - 423,

B (2006) FREE BT 2 LWRES D OO OEBHFEH~ THER S0 P
=7 FEMIT L T~, KE O, 56(8), 621-626.

B REA (2007) 4 % 10 RIS I8 1T 2 @B K 2 /EERBUR 0 5 mE, (KE OFF, 57(8),
572-579.

EINEE . AR M)IEIR (1953) AH/NRHARFET OBLR(1950 4£1E), H AR



RHERE, 57, 117-123,

EHATE T (2003) B AT 4 T AR« VAT AOEAE EKEAL DT O DO F T IR, A
Nl—3 g X - U —F, 48(6), 409-416.

ZIFIER (2004) HEOBEMNLEL AN E LTz -7 —= v 7 O FEEA, 15 d@ai#ky
2E6, 14(2), 25-32.

AINHLREE . BINE . AR, KRG (2008) AR —YHIG TRIER AT 1 B L
F =y Z7HHAZHZ L7z CD-ROM 22 b+ 257 — 2 B 2T L OB%E, JIk
= R fE Ak RE, 18(1), 177-185.

JEA G (2008) FHESIT IS T D G5 O ORI A 0D 72 oD D FR Bt

Komiya, S., Eto, C., Otogi, K., Teramoto, K., Shimizu, F. and Shimamoto, H. (2000) Gender
differences in body fat of low-and high-body-mass children : relationship with body mass
index, Eur J Appl Physiol, 82, 16-23.

Largo RH, Gasser T, Prader A, Stiitzle W, and Huber PJ.(1978) Analysis of the adolescent
growth spurt using smoothing spline functions, Annals of Human Biology, 5, 421-434.
Maeda Y, Yokoyama N, Takahashi K, Doi T, Matsumoto K, Ueno H, Kuno S (2007) Effect of
combined training of resistance and aerobic training with protein on body composition in

obese middle-aged women, Jpn. Phys. Fitness Sports Med., 56, 269-278.

ATADET . INggEs, EfiEE, MR+, RARIL (2010) @EICK T 5 2EHEF
TEG Y AT L O, F25mCIE, 26, 50-53.

Malina RM, Spirduso WW, Tate C and Baylor AM (1978) Age at menarche and selected
menstrual characteristics in athletes at different competitive levels and in different sports,
Med Sci Sport, 10, 218-222.

Ohta M, Okufuji T, Matsushima Y and lkeda M (2004) The effect of lifestyle modification on
physical fitness and work ability in different workstyles, J UOEH., 26(4), 411-421.

AN BEGL . /NI =2 IR I (2006) 9718 o S & SEAS 5 8) 5 FE AR O B4R

([ZB9 2 HF%E, AR SRR IE R TR, 610, 35-40.

AR F5 k. LA KT, ARE - IIRHE T EK, &R EE. B TE
(2007) T~ A = 7 EER LEFEGK 7 4 — KXy 727 AOMFE, H
AHE LFaim G, 31(3), 307-316.

R ICHI(2002) KRFEDERT DFERMES ~FPERKF~, (KHOFF, 52, 48-51.



Matsuura Y and Kim M.(1991) Analysis of Physical growth by fitting the polynomial to the
longitudinal growth distance data of individual - age 6 to 17, 1-153, Research
Monograph issued by Growth and Development Research institute of Health and Sports
Sciences, University of Tsukuba.

KEFESC(1980) HANKIIERER — & K EED RFFFMIEIC LD —, BACRZE R
=, B

Mesaki N, Sasaki J, Shoji M, Iwasaki H and Eda M (1984) Delayed menarche followed by
early onset of athletic sports training, Acta Obst Gynaec Jpn., 36, 49-56.

Mota J, Guerra S, Leandro C, Pinto A, Ribeiro JC and Duarte JA (2002) Association of
maturation, sex, and body fat in cardiorespiratory fitness, American Journal of Human
Biology, 14, 707-712.

HEE (2008) VARV AT FIAFICLDY T NAEA LT 4 — RNy 7 LiZEMREG
DA XD ENFEDOIE, HAKE L GEE, 32(2), 169-179.

PHIE 2 (2002) FH A EOKRIMK T, KF ORF, 52, 4-14.

PG Z (2003) 8 b OEROOBR, +L 6 & REHIE, 1, 13-22.

RVETEH (2007) FEIERROEALIC A % B A M &R, RAatRREFER, 51(4),
155-166

CRSEE/NEFH — SFARAEWEHEFTH— 0 AARAN3I~6 R OMERIEN 54 I T %
P78 1K TR ,48,641-650,1999.

Quetelet A (1835) Sur I’ home et I’ developpement de ses facultes. Essai sur physique sociale,
Vol.2, Bachelier, Paris.

JrECREE (2008) A€ OREFE BXR, 5 3727 %, 52-67.

i 5EH (2003) +H B O B & 43 O AT, No.1398, 2-17.

erx KRTHE, BHEV, #EHES ., ZBFER (1995 FREBHOGMHHE ORI LF
TR, HES, 50, 876-885.

e 2 REyF (2002) RFEDENNOFERWERE ~BIERBA KT ~, KEFORF, 52,
43-47.

PEREIME (2008) U — 27 - 54 7+ RT L AL BEOAMIER HhE 7—2 T4 7 -
NG UANDBMI--Z 0 SO E 7, W, 2 L CREEE), LEnbEo
FT VA, 1(4), 3-7.



FAEER D HAE— &8 (2010) HE&KREORE, E#ik X OEEEIBICET 5
Je, FEEY, 55 (3), 234-240.

Silventoinen K, Hasselbalch AL, Lallukka T, Bogl L, Pietildinen KH, Heitmann BL,
Schousboe K, Rissanen A, Kyvik KO, Serensen TI, Kaprio J (2009) Modification effects
of physical activity and protein intake on heritability of body size and composition, Am.
J. Clin. Nutr., 90(4), 1096-103.

AAE . EERIG, SFNIER. @R, SRE . RIEERE (2001) A HIER R
DB L —F—F ¥y — B X OER T T 7ICL D57 4 — Ny 7, BARE
B A R — > B S HEGE, 21(1), 6-10.

Tahara Y, Moji K, Aoyagi K, Nishizawa S, Yukawa K, Tsunawake N, Muraki S and
Masci-Taylor C C (2002) Age-related pattern of body density and body composition in
Japanese males and females, 11 and 18 years of age, Am. J. Hum. Biol, 14 , 327-337.

Takaishi M, Kato N, Ohmori S and Ohe H (1991) National growth survey of preschool
children in 1990, Child Health Study, 50, 671-680.

TrEZE (2004) [55@H) (2& > ToBHREERRE (1) ~BHREORBREEEH LV
fEFAE & ~, @O R, 59(10), 34-37.

ML ANE A BE T #5(2006) D T AL o fr B RE — B9 2 w5 0 4 22
B RBOBUREHE—, (REFIIL, 44(2), 184.

B, AL, aEs SRR (2008) BrPEICk S 2 EENE Mz
K DT - B OME — [EUREHE T v — b2 T —, BB REET R, 30,
33-42.

. BEFEREAC. A=, Nho H. Kim SH. fEFHIEAE (2009) ##[E A 54 0 H ik
LR & KT & OBRIE X I8 1T 2 B FHUMGE, &6 FEM, 41, 44-57.

H S RS AC (2010a) SRR IEREEEICR T 2 7 0 — o8 7 Bk O JEAE R OF
e —FIHICRB TS BEHNEOENC L DENFMT v — b ORE—, B L
KFRE G HmEF, 6(1), 61-69.

Tanaka N, Fujii K, Kim JD and Nho H (2010b) Confirmation of Physical Fitness Based on
Polynomial Regression Evaluation of Muscle Mass Percentage against BMI in Korean

Male Junior High School Students” J.Korean Soc, Living Environ. Sys 17(6), 638-692



B, IR (2011) HRRBEBEMSEICBT 27 4 — KXy 7 VAT LD
RAERHIE — Il 2SR L LzRRZEAUS L 2R DR F v — b OfERK —,
BN L3RR G AT, 6(1), 61-71.

Tango T (1988) Estimation of age-specific reference ranges via smoother AVAS, Statistics in
Medicine, 17, 1232-1243.

Tanner JM (1962) Growth at Adolescence. Blackwell Scientific Publication, Oxford

Tanner,J. M. (1978) Foetus into Man, Open Books, London, and Harvard University Press,
Cambridge, Massachusetts

FEFRESC (2009) R P RT 4 7 AR =0T 4 27 OBEBIEE IZE T 2078, B E
HAFFERT R E, 16, 21-31.

Teramoto, K., Otogi, K. and Komiya, S. (1999) Age-related changes body composition of
3-to 6-year-old Japanese children, Appl Human Sci, 18, 153-160.

FIHIE—H5(2001) — R AN—F 4 — - 0 P RT 4 7 ZOWBETE M = O fedk & &
BN, B, 126(5), 534-552.

Tomkinson GR, Olds TS, Kang SJ, and Kim DY (2007) Secular trends in the aerobic fitness
test performance and body mass index of Korean Children and adolescents(1968-2000),
Int. J. Sports. Med., 28, 314-320.

PR EIDLE, ERER (2007) mAEREICK T 2 B E S REHEL KD K
& OB, PR IE, 49, 348-362.

Trussell J (1980) Statical flaws in evidence for the Frisch hypothesis that fatness triggers
menarche, Hum Biol, 52, 711-720.

Wang MC. and Bachrach LK (1996) Validity of the body mass index as an indicator of
adiposity in an ethnically diverse polulation of youths, Am. J. Hum. Biol., 8 , 641-651.

ELAE . EHEALT (1982) R - (REOBBOHIZE— 7 v 7R E POl —, Rk
fifi /£, 48, 142-149.

M E R B S RATE T BIVEREILSE . ARIBUL. MTRES . BAEMF (1998) #
FE R RS O ABEtk OIRER D & BMI(Body Mass  Index) DX T, HAF#ER
FREE, 18, 51-62.

Yamamoto N, Hagi Y (2007) Intensity of physical activity and activity time of daily life

necessary for decrease in body fat mass, Journal of Japan Society for the Study of



Obesity, 13(2), 189-196.

Yamauchi T, Kim SN, Lu Z, Ichimaru N, Maeckawa R, Natsuhara K, Ohtsuka R, Zhou H,
Yokoyama S, Yu W, He M, Kim SH and Ishii M (2007) Age and Gender differences in
the physical activity patterns of urban schoolchildren in Korea and China, J Physiol
Anthropol, 26(2), 101-107.

MILZRAT (1993) - @I I 1T 2 & IRy & B Ve ok ) L@ RE ). FA IR AEFJE,
35 :293-303

B AR A (1996) 4. FEHLDRDIZTZARICETLTWD, (KB DR, 46(4),
286-291.

i AR A (1997) 1 & b OfEIIRILE oD 5, T &b DR)) - BRI 6, KE
BH#UH, 45(14), 26-29.



	共通部分
	業績一覧
	第一章
	第二章
	第三章
	第四章_検討課題Ⅰ_：改定
	第四章表1，2_検討課題Ⅰ_
	第四章表3以下_検討課題Ⅰ_
	第五章_検討課題Ⅱ_：改訂
	数式
	第六章_検討課題Ⅲ_：改訂
	第六章表1，2，3_検討課題Ⅲ_
	第六章図_検討課題Ⅲ_
	第七章_検討課題Ⅳ_
	第八章_検討課題Ⅴ_：改訂
	第八章_検討課題Ⅴ_表
	第八章_検討課題Ⅴ_図
	第九章_検討課題Ⅵ_
	第十章_検討課題Ⅶ_
	第十一章_検討課題Ⅷ_
	第十二章
	文献


