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)(2002 025 2010 ) E TOH EOHWAIRE T — & 1572, HE AN DOXZRITONTOIH
EOT—2 TIX, MERZLTNOREER 3 FA T2 K21, AFA B L OWECHElE S
NTW DR A% G HAICHAE L, /5 1T )0k 3 (18 i%)(1988 25
1999 4F) £ TOHEOREBIRE T — % 2157, BUEDOT —Z 13 U < #EZS I LI o F
WEAR 2 FEAEOLT 395 L2 L, BEOT —F LREBEIT/NE 1 ENDLEK 2 (17
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R L2692 RIREAF iR O E A T v — b & PRI 5.

BEH R FARN—VEFOYEELEE R T LR
— FIREBIE T B D A BIRIE - AEA DR —

H I OFEE % X RH O EBWITTR A OFREE 2 | ET % FH1E & LT Numerical Rating
Scale (NRS)ZHEH L7=. S RIOAFEICEBWTIE, HONES FE TICRRER L=k m DR &%
10(painlevel 10)& L CHAEIXW L DIZH 7o 2T 2 HECTHEL2IT> Z Lic L. §F
fili SR OHIPHIX 0— 10 sH(painlevel 1-10)E TIEYD , SEOEmWIZEHRIFEN O EWNWZ L2 EK
T5. 01RARL, 1=3F8VRA, 4—6 ITPREDR A, 7T—10 1THVEAZ RO LT
W5, AiREJEH (menstruation cycle), MIEHEL LT, 0 H —22 H(0-22days) T H #&EH 23 E =
L w ARAM 1, 23 H—35 H(23-35days)% H#JEH] 2, 36 H —90 H(36-90days) % H #¢ )4

#3, 0—90 H(0-90days)% H#%EH 4, 90 HLL F(more than 90days)% H#&JEH 5 £ 5.

FOIH OELTFAR—YBFEORELEY AT7~RXV A b

BEICHEL TWDL L FAR—YEFIIHLTT o — MNREEZITW, £FEH B, /A
T D IEE) KDL, WIS, HRCIRRBIZRE 9 58 A & L C Numerical Rating Scale
(NRS)Z VT H#RJE M, HA#m, HRENEE, ARAIEZHRA L7z, HEREL LT o~
10 @ pain relief score & A7, 77— RN v I —AF LN Ty FAR—/LDF)
TRAERD & HRCIRREZ R L, T&F iz M LB 7 AR — Y RPFICB T 5 YRR ERE

YA =X A FERET 5.
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F1H U =x=—7 Ly MR (Wavelet Interpolation Method :WIM)

7 = —7 L v Mifif]#E(Wavelet Interpolation Method :WIM)I, 52 SNTRET—Z 1D
EOFRF MR EPRICER T 2720, 7—2 7 —42Mav=—7 1y FREERGEERIZ
Meyer @ mother wavelet)iZ & > THiH L, HEOREFHEMEIAIREZITEIHIZH< O TH
5. BT, ZOHMNIZ B EMEERES L TR LN RERER A S X, BRI
— 7 SOPIRAF MR D% B BLERS K (Y, MPV(maximum peak velocity)fFiin 2 F5E3 5 H DT
b5, vx—7 Ly MIBIEORMEIZEITHIFESR 2 BUBIZHE AT, IRl §l EE A M T
FWZEThD. ZOMERMNYE ROEMOCAIEDRILIZOWTIE, HEFHF
(19952)(1995b)(1995¢)(1996a)(1996b)(1998a)(1998b)(1999) DA TFHIFE Tik BN TN 5. =
DY x—7 Ly MiEEZREETRE BB RO L CEAT 5. £ LT, BEBLREMEEZM

53 LBV IR EE MR 2 B MPV ARl 2 R E T 5.

HeE  [EURZSERICBIT 2B ORYHE

EE 2 EAUT —REITIE 2 BRICB T D EESITIC L DEIFERSEH S D, L

L, 2 ZBIZBITDEIREHOHT TS 1 IROBESR LY 2 RELEOBFRA LV 24 LB s D

BbHD. TOLOIREEITIL, 2R, 3WARFEOEBZHEADPEHSND Z L1 H

N

5. TTIZLZEDYAT MIMLINTNDHD, HED MPV RIS 2 9 O[]
AP STV D B SRS EUIIEARNIZ 1 KD 3 IRETHESNS. ¥)
FEIED FEATHIFEIC X DT CIE 3 IRETOHEEINTVWDLTD, RIFSEICBIT 25 E
O MPV 4FE#BIZR S 2 #IEF s O e/ s “RITBZ OB IZ >V T, 3 IROENFLIH
KETRDDLZEIZT D, ZLT, WHIREICOWT, FEEFEHE X0 AICHRMLIE#

M E: Akaike Information Criterion) D3 fFIZ & 0 HIlr32%. AIC R HUILL FO@E v Iz
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R
AIC= n xlogxo/n+2x (k+2) +(log2n+1)

(L, oIXRAEYLM, niI7—#%, kITitALKROR)
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HART  BTRORFA

FIR X X BIRA

AW TIE, R ARV EFOMFEILE) A7 <2V A 2 b ORGEEZEBW TR
LTCWARELFAR—YBRFIBARNOELEIIFTBLTND, Kfhy—, &F
NATy FR—VEFTHD. DFV, HrxREELFAR—YEFORNLNL Dk
B EFTRAELTZZ & ic2 5.

AWFZEDOFERRIT, ZHDDORRICT L ARFICESNTHRTN S,

B2 IR X DR

RIFTENE, BELFAR—YBFEOYRGEILEY A7 v H Y AL FORGEIZBWT, &
R MPV Fffinz FiE L TV RN e, PR RMIE40.5SD fELL b2 WIRGERAE & (i E L T
EHERLF ARV BFOYFRIEE O ARCREEFFEL TV D72, RBFZENLTRTD
LA AR =Y BRFEOYIRIE & ARRIEZ TN T X 2017 Tidlew,

AT OFERIT, OO HEICLABRBFRICHE SN TIRRTNS.
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HIVE
MR 1

BIREFE K B ZREVEL DT D D~V A< 3
VAL B



BT AEOHM

WIRETE e D H 22 W59 D31, 7 A U B ORFETIE, Frisch and Revelle(1970), Frisch
et al(1971)IC & 0 WE SNIBRAEEMRGS H 5. Z OMRBUE, O YHRRE O EHRE L
48kg L L7cbDTHD. £, ARICBOWTHHREROBLZEREL XD & LIiER S
NTEY, BARAB)IIIREEO L R 147cm & LI=#E L HH. 2FD, HHRED
HROKRERD EORNEKT DL LERER D D. bBAA, T TICHECERED YIRS
KD EMeR B 2T BN E1XEm D Z £ THh D, Frisch and Revelle(1970), Frisch et
a(197 1) D BRFURE ARG PR AR(1932) D E LT TICMEDO B L TH Y, ZOFITT <HIC
Johnston et at(1971){Z & 0 FERFEX 41, % LT Johnston et at(1975), Trussel(1980)iZ &~ T
Z OFITEHE SRR E SN, &I, REORDVITIENAERY EIF 53, Malina and
Bouchard(1991)1Z X UE, FIRIERT 2 72 DIIRENENT RN 17%I23E T 5 L PIRAE Z %
& L2 RFNEMBGRAMRE STV 5. Lo L, WIRRREOIRIENIRZHET 5 Z L IR ATHE
(2. Z ORI R E ORI RIUTHIRNE Z 500 L ) B ZAZRE L, HIFEFEKA
OB ET L E LTI RVA L N T LN TENR L FORBEHEICEERES &
5D LIeRo T, IR KROBEZE LTI R A X iR EENZY THY, flELRK
DLEVEBLTWHEEZBET L ENERETHAD. 22T, RN BT b
TEIRME R AT L, PIRRREO B ER OHEE I IEE LT, BEHQO03)MBIEE LY =
—7 Ly MiBET V2 REREICEA T 2 2 & THIRIEOT R, (RE, X5I121EBMI %
WEST D LENTE D, ABFTRIL, HEROBRFARE G THM S 7o R FoiR LTz 72
IR D H R EMGET DTS, INEE | ERFO &R, (RE, BMI & Ut & L 7o 9y
DR ERZHEET 22 &1Lz, DFV, V=—7 Ly MiMET L THEE S AL WIRF

DH R, KE, BMI OBEEIINT D/ 1 FREOBBEOHEEGRRLFHT LT,
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HIRERFIARRE D — TSGR & 72 DL E LICHREE & i, KFHIRFERD~ R A R A3 ATRE
TIERWEAS S0 £ LT, NELTEROFE, (KE, BMUEOMFIZ/ 5 & gIREFERN A&
200, HIRRFEKERZOEELET L E LTRET 2 ZERARFEORNTHD. 1L
TEbIZ, FIEFEKR A ZOFECET VL END 2 & T, KAEREHF ~D VA< X

VAV NEARIZTALDOTHD.
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i F B

BUH B

XHRIT, B FERE, P RAEEMBIIT v — bREESER L, £FH B, OIRE
Mz AmR Uiz, £7-, [EEZMEZ SRS L, 1AL (65 »EE 34 (17
%) EFTOHE - KEORMHIRET —F 25/, o7 —2 2 MV BMI 25 H L
7o AWPZETIE, AN TELE (6m) OmE344E (175 £ TOHER - KEOFWTHIES
T EPHRAER O T R TOT —Z Bfii> T =Rl i A 263 44, Hk1K4E 105 4

Dt 368 44 % R G fRAT 21T - 7.

52 T fRIT R
v x—7 Ly NMifiEk

(Wavelet Interpolation Method : WIM)

HEx oM ET — 200 EOFE MR L ITERICEER T H720ls, T—F LT —4%
Urx—7 Ly MERIC Ko THIFI L, REBLEMEMHR LS, £ O 7Bl & ih i 27
L THR LR B RE R 28, BRI E #HE MPV(maximum peak velocity) 4 i

ERFET S,

VIR DK HETE T T )L OREEEIZ DN T

MR OMARIEE (S, (K8, BMD ZH#EET 5 2 &1 &> THIREF O R EE T T

NOWFEEAT 1o, LR -> Ty =—7 by MliiEZ R X O @Al LUK

T RAEDHEBIIZBE T — X6 05 17Tk ETOEE, (K&E, BMDIZHEHT 5. i

FH B RAE R O ORI R OB RE A FE L, Z OEZ MR OMKIER (& K, K,
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BMI) &3 %.

B 3H EfTrOFRHE

1) MRTFT—=2n6U=—7 Ly MiEEZHOT PR &, (K8, BMI 25 H$ 5.

2) /NFEIVEROHE, (KH, BMIIZ, V=—7 Ly MIREIC L - TR S U ik o
R, k&, BMIOBLEMECEY, ZhZnofEfEEs TGl 5.

3) WIREREOH R, KEH, BMLICHT 2/0VF RO SR, KHE, BMI O ERRZ Kb %

LRI B L LT D,

36



EIE K OB

R RT DAREFR B R DIEHE(LE T LV DREE

SMRT—2 368 LI LTy =—7 Ly MiMETVEZBEMT 52 L TRE SN2
WIRAEHRIE 12.51(SD=1.10) Td > 7=(Tabled-1). 7 =—7 L v MliHET /L CTHEE L 7= FIFEHF
DY, KHE, BMI OBEMEICXIT 5, I 1 FEROKRE, R, BMI OHEFEEMEEL
[X|(Table4-2, Table4-3, Table4-4)|Z7~ L72. /N5 1 AERED BMIEIL 15.53, #HIF%FEOAE I 19.35,
SEIHEERFRIT 126 (5L o 72, /NE 1 EROHEEIT 11591, WO EI 151.62,
FEHEEREERIT 131 &lao7c. /N 1 AERFOMKREOEIL 20.80, #IRERFOKREIL 46.01, F
PIHEERERIE 223 LigoTo. FTo, EBEORREOH K, (KH, BMIOEL, /N1 F
KD &R, RHE, BMI OEICANIZE CTHI S AV HEERG 3R % 2T T B DR 2z H i
L 7-. (Table4-5, Table4-6, Tabled-7). Z DFERNG, 3 EEOHESEOHF TH - L H T
DEDLIRNEF L LT, KRIENR AN EW BMI 82 BT L7-. Ko T, /INFEAE

1 4ED BMIZ 126 Z#HNT - BLEENVIRIERKAZL E L TIRETE S R L.
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A £ £

AHFFE TIIHIRRIE R DIRIE B R 2 E T 2T VOBEICIEWT, FE, (KH,
BMI ® 3 DOERDOHT, b\ TYXRODRNEERMEL LT, RIBNE MR E W
BMI 34 LM L=, LavL, TEREDOHIZETIE, WIREEE, (KETIX, BHKR0932)0
147cm, 42kg, Frischand Revelle(1970) T, 158cm, 48kg Z#EME L7278, AL ClIHEIX
151.6cm, KE (X 46.01kg & W IHIEIEAZ /R LT-. 7 A U A TORIMREDRITZES THRk7-
X 912, Johnstonetat(1975)IZ & » THE SN, AARDKMILIZ LTiE, 5FL(1979)i
Ko THBF &, IRRFImREO Y& Rl 147~148cm RitEOEEZE5 & Liz. —F T,
ol HA9TD)ITFERIZ 2D 5 150~151em TH D MG L2, LaL, ITFEICE->TH
L 5 (1992) 1 X WIFEFE KRN I T IR IRF O B B R AT PR DY 12N D120 TR 7R 2 M8
ZfRfE L7z, 202 SITMARHIZRBIR T, HRTFED B D 2 &I K 2 0 FE I OFEEHE &
FAUE, ISR OB NEDSFHEHMEI LB S D 72012, PIRAEIRRE S COF Bflxm < 7e
LMD RESND . S 51T, —RANTITRES R EWE TRV S O3, #Ik
FRFED G RITURE N ENTRHREND. AIFTEITIS T 2 WIREIE K O ARFE BT D
HARICB T DL HEORBIZ X D RAULOEN S L EZ 2 5. AT, BRFOMENT 7
ECITERBWRBEBRREMEICH LT, /770 EEFRICLD 7Y — Yy RORERET
BT, XY A EROCTEERE L LEARIEEEDRS D Z L B2 6D . AR T
HQ00)MIEE LIcy =—7 Ly MMET V2B L CHIRIE KA 2 & L CORIRRE
REMRHE, BMI ZHEE Lo, L7eds > T, MIRERFORAR SR OHEE I 134880 TV IFEE A R
FESNTWVWD EERDBILD.

L7238 > C, AWFFRIZIRIT 201883k B L DOFEHEL & LT, WIRRFFOH &, (K&, BMIIC
XD/ R OB EEOHEERS RN, TR 1.31, (KHEA 223, BMI 2 1.26 £\ H 1%

EETNADRBTEDLLEEZIONE Y. LL, ZOFEELETANRBETHD L E, &
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£, 1K&E, BMI BN EDOREIZRIVIPRENE Z D0 E W) BLRE2HETE LIIRFE RO B Z &
LT A L T AHZENTENITLFOREHE L U TOAEFEM R FICEE R EEY
HLOTHAH. ILILHRFEKRE~ 3T AL b T 5720121 BMI 2> BARIE R SRR

R m\ M THEE T 2 A2 WL T 2 E R H 5 D .
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BSHE L0

ABFFE CITARFE RO R BB A HEE T DT T LV OMEICE W T, K, KHE,
BMI @ 3 DOHEFZEOH T, b/ TYFODRWHEERRE LT, RIENI=E & HBERE
BMI 782624 L HIt L7, — iR TI2B1T D5k B 2o b e LT, YIRROFE, &
H, BMLIZK S 5/0E 1 AERFOSLRAEOHETERF RS, R 1.31, (KEAY 2.23, BMI 2% 1.26
EVIHBEETANMERTELLEBRALNLI. LL, ZOEELET ANMETHD &
Wi, HE, KE, BMI 2 EDOREIZRIVUTHIRIE Z D00 & 5 BZAZHEE LIIREFERD
AL LTIRT AL M D2 ENTENITLFOMMEEE & L TOEMEEN LICEZE )
BEREDLOTHAHH. IDITHRRERE YR T AL T 5H72DI21E BMI 2 BRI D

MIENIR 2 B O THEE 2 TR ML T D RENH 5 D .
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o X R

Table4-1 Statistics of age at menarche

Age at menarche

N=352

Mean 12.51

SD 1.10
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Table4-2 Estimated average magnification of Height calculated by wavelet interpolation mode

Height

The first grade of Average
N=368 At the menarche ]
elementary school Ratio
Mean(cm) 115.91 151.62 1.31
SD 5.29 9.32 0.09
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Table4-3 Estimated average magnification of Weight calculated by wavelet interpolation mode

Weight
The first grade of Average
N=368 At the menarche )
elementary school Ratio
Mean(kg) 20.80 46.01 2.23
SD 3.11 9.78 0.46
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Table4-4 Estimated average magnification of BMI calculated by wavelet interpolation mode

BMI
The first grade of Average
N=368 At the menarche
elementary school Ratio
Mean 15.53 19.36 1.26
SD 2.12 2.71 0.20
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Table4-5 Comparison of Ratio of BMI at first grade of elementary school (1.31) and Estimated average

magnification of Height calculated by wavelet interpolation mode

Height
Ratio of Height at first grade of
elementary school At Menarche Standard Error
(1.31)
Mean 151.84 151.62 -0.22
SD 5.29 9.32 9.86
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Table4-6 Comparison of Ratio of BMI at first grade of elementary school (2.23) and Estimated average

magnification of Weight calculated by wavelet interpolation mode

Weight
Ratio of weight at first grade of
elementary school At Menarche Standard Error
(2.23)
Mean 46.39 46.01 0.38
SD 6.94 9.78 8.55
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Table4-7 Comparison of Ratio of BMI at first grade of elementary school (1.26) and Estimated average

magnification of BMI calculated by wavelet interpolation mode

BMI
Ratio of BMI at first grade of
elementary school At Menarche Standard Error
(1.26)
Mean 19.57 19.35 6.67
SD 2.67 2.71 2.39
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BT AEOHW

LA & o THIRFERITENE DFRIE L 2 D OIXAMD Z & TH D, Z ORI
DOHMHAL S 72 < ZEFRANTHENE Z > TLEZITARNT S HAAFIEIT & o TH IR
FA—VIFIRENSDERDTHAS. K- HBQROIDICENTS TREAFEIZ L - THER
DOPRFERINL N2 0 OIFHENIE ) EfE L TWD. F7-, ZAEMBETORERES TS
A, BEA - RATHQ010)0C JAuiE, AR - MRICBET 2 BE D THROAR] flko h THhiEx
T Z L B = E R THREEGRE], THRRER ), THRFEO®'LT 7] Th
ST EWELTND. ZOX I RBRPH LN THIRED AL ZRFET D Z LA TEIUT, 4
RO HRKELZ TRITE S, DFV, Wk B LRI AR L2 T, FIRREEIC K
DS INOBHRMBHERTE L. DXL, PIROBRZBSH0UE, ISR 2 SR
RZDHD HFEAETE~OXLNAEETH S 5. ZHETH A< 2 b AIRRRE O & AHH A A B
L& 9 & LIZBFZEIE & CT& 7273, Frisch and Revelle(1970), Frisch et al(1971)A3fIJf%Hs
DIELJREIL 48kg & LIz RAMAREIGERC, HARIZISWTRAR(1932) 23 HIRRIF D -2 B Kl &
147cm & L7=#5 13 H 72, & D% Malina and Bouchard(199 ) XRAEI L 23T 17%I 2T 5
EWIREDER S D & L2 RAUEN G Z21RE L7z, LovL, 26 OMBITHIRRFER B %L &
LTI R RN Ch o7, OB E LT, IR &I, LR - EOHRRE
(ZRNTHIRAE Z 2 b0 TiEe <, SREAERHD. TI T, HAICHIETE DX 5%
WIRRFE R B LD IRE T E T LM L > TIERITHHRIERERV S5 THAH. L
L7adi s, B & U CHIRIEIC B IRIE T 2 2 LI R ATREIZITV 200, RS KD IR
WIHEAZREET D EBRYTHAHI B X, 2T, HHQ03)D Y =—7 Ly MifH
BT NS LD FUEEME 2 ITXIRCTE DHRFR AL OHEE 1L L L TR bREER G &4

Wil7z. 20U =—7 Ly MERET W K > THIRREOMERIE A HEE L, /INAEL 1 AFERFOIR
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FIHHE & DlEm otz £ 95 2 & T, iz NS &> TEDREDHRIRIC AR THIREA
ToMEVSTZflfE R HZAMET L Z LB HED TH A .

Z T, AWZETIE, v =—7 by M= T A EREARE T — 2 AT 5 2 & T
PEIRFO BRI H 2 HEE L, MIRERFOMRARIEE &/NVARE 1 ERFOEIKIEE & ORIFIHTIC X
S THE SN BIFRFHET v — P DATREFER AL 2R L L ) LB AT

SO, ZOMAEERT 2 HAMEEZ YRR M T 5 2 L TRAEREE O EEMER

FIZHT TONN AR A FEEBTHIHOTHS.
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BrEsF %

FIE XA

MBI X DR AR B O FRAEZSRIIT o r— Mt e =i L, EFA
H, WIRFmEZfE Lz, £, @ESHERERTHRICHEL, MFE1ELE (67 »b
i3 4R (17 ) £ CTOHER - (KEORIRET —# 2157, £ b7 —2 2
TBMI ZRH L7z, AWETIE, D7 1HEAE (6% NHEK3HE (17K ETOHE,
REOHEMBIRE T — & L IR O T X TOT — & B3> T BRI O B+ 54

B RO RAE 274 40 A RITIRIT 24T - T2

F2H TR

L1 v=—7 Ly Mk
(Wavelet Interpolation Method: WIM)

B2 oM ET — 2 b EOFHEFE MR L ILERICELR T D720, T—F LT —4%
vr—7 Ly NI Ko THIM L, BEBLRMIR A X, O 72 Bl R i 21
53 LTI DAL BB M A8 &, R K% B # . MPV (maximum peak velocity) - it
EREET D, AR TIE, BREBLRMEHBRAZ LT 2 & TURMEO PSR 2R ET 5.
RIS DK B EICB N T, 7 x—7 Ly MIRE TV % B HIX 0 54 @ik A 3
L O A RAEDHEBI 7236 E T — 2 (6 %026 17 k£ TOHE, KE, BM)IZEHT 5. &
TR B BB R O W O BLEE L IR FEI 2 RO LEbEL ZLICL - T, W)

TERFORIEEER A RFET .
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1.2 FIREFORFLEHEE T T /L DOREEZ DUV T

REREORKEIEE (K, (KE, BMD ZH#ET 5 2 LIC K o THIRRF ORI E T
NORERZIT T, LTehh>TU =—7 by MHFEZ BEHIX O 5 e @B AR L O
T RAEDHEBIN 2 RE T — X (O BN D 17T E TOHE, (KFE, BMDICEAT 5. i
BB AR O WIRERIF OB B2 R L, Z O A YRR ORI IEE (& &, IR E,

BMI) &3 %.
1.3 ERZERICB T 2RO %4

HED MPV FElIZ x5 $ 5 U F i O i/ “FIT P2 HAE 1 kDD 3 IRE THRET 2.
RERTENZDOWNT, FRZAEFT7 I KOV AIC(HR 1% i B H: YE: Akaike Information Criterion) 0 i
M X VT 5. AICITEANICR b/ S K ol BiEn %4 L s D,

AIC =nx|og%—l—2x(k +2)+(log 27t +1)

1.4 [EUFFH T v — b OFEEE

FIRRARAE D A THFIENC L B MRHTCIE 3 IRE THAER SN TV D7, AFZRICEIT 5/ 1
DU B IR 2RO MIEIEE O 1 R 3 IRE TOR/NFEPZEALZ RO L Z &
2T 5. WEOZYIERHRTT 5720, 3 KE TOR/N B ZEAOEAS T 1L AIC
FRMT 5. EETHTME LD AIC OfENHREOZYSEZ B L, %Y & ShizFERE
HAUTKERERFE(SE) 2 FAWTC, Bl R RO RYFRFG T ¥ — b AT 5. Z ORI E
#41.5SE LLEA"ZER”, +0.5SE~FEMERYFEME + 1.5SE AT 004K, AR HER]R E#HR

+0.5SE I FENE”, FEUE[R]IFERR —0.5SE~FEYERJFEHR — 1.5SE L7002V, FEUER]
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JFERR—1.5SE A F&"#/ L Lz,
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BIH  RITOFHEE

1)

2)

3)

4)

BETZ =2 LTy =—7 Ly MiEZEH L, Ehn/ogE, KH, BMI D%
FHEE) O R FREO S K, KE, BMIMELZRET .

B SN OH R, (KE, BMIE S /N EROH R, (KE, BMIEE OFEFS

W % FEhiti % .

)T o T2 Bm AT 6 3 A ICB W T W E GREFREIR?) P78 S 72K IH

FIZIBNT, /N 1 RFORKS I Bk 9 2 MR O RIS I 0 1~3 IR E TOR/h 5

RIS ER ARG L, 7525 P KO AICGHRUIE B UE) ) & i 7o ok & 4

T5.

AIC 1T &> T2 &l S 7o fe h Z R IZ T D S BR T 2170, HE S

[EFE R T v — 2D HIREFER B L OB 2R ET 5.

53



BIE O R

FIE /1 ERE OB L IR OB DR FHE

/N AERF O F1T 115.91cm(SD=5.29), KT 20.44kg(SD=2.59), BMI | 15.34(SD=1.72)
Thot-. PIREEOHREIT 151.62cm(SD=9.32), /K HE | 45.74kg(SD=8.27), BMI L 18.99
(SD=2.13) Th-o7=. KIZ, HE, KE, BMIIZE T/ 1 B TOE & PIERFOfE &
DRI 24T - T R(Fig.5-1, Fig.5-2, Fig-5-3), HEDOREHRE(R2)AY 0.13, KEIX
0.42, BMI Ti% 0.29 & 725 7=(Table5-1). Z DFEENS 3 HAIZB W TEWEIE (et

¥ RY DRI ILAKE E BMI OB IZRBWTEERAIG O 21T o 7=,

F2EH  AIC 2> DYl S i/ ZREL DO R4

/N1 ORE, BMIIZKT 2 AERFORTE & BMI O 1 K15 3 R E TOR/N il %
THAAHES U AIC %3 L7245 B (Fig.5-4, Fig5-5, Fig5-6, Fig5-7, Fig5-8, Fig5-9)), 7%
ZEHRE AIC DEN ST 2 &, RETIX 1R, BMUEI3 RARLEYTHL &
DA/R S HU72(TableS-2, TableS-3). Z OFERENGIRE T 1K, BMI X 3 ROBUFFHET ¥

— b Z2REESD.

BIE  [EREHMET v — MHIE

/N 1 RFAREIS 6T 2 WA B O R RN T v — b ORFR 2 (Fig.5- 100278 L7z, (K&

DEYFFHL T v — MZBWTERER S| 25 &, /N1 OIKEN 19kg DA, FIRERE

DRI 40kg 70D 45kg Th o 72, KEOEIFFHET v — b5 S HE S U237 D
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FER A& (FigS-1DITR Lic. 274 AT 2/NT 28 44, 0072/ N, 534, 1EUET 84 44, X
FERIT 63 44, 7K 464 & 7072, /1 KE BMI KT 2 WIFRRE BMI O [RUFEEAG T v — bk
D R (Fig.5-12)I27Rk Lz, BMI O BRIRFHI T ¥ — MW TEERER 2 LA 2 &,
/N1 O BMI A 18 DA, WIFEEFD BMI 1E 20 705 22 TH-72. BMI ORIFEHHT +—
b 25 B2 0E & T B S5 AR Ot 5 % (Fig. 5-13) R L=, /N 41 44, 007/ N, 54 44,

FEREIL 76 44, OERIT 644, ER3THERoT-.
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Baf B £
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Fig.5-1 Regression analysis of the BMI at the primary school year and the BMI at the first grade of

first grade elementary school and the weight value of menarche
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Fig.5-2  Regression analysis of the BMI at the primary school year and the BMI at the first grade

of first grade elementary school and the weight value of menarche
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Fig.5-3 Regression analysis of the BMI at the primary school year and the BMI at the first grade of

first grade elementary school and the weight value of menarche
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Table5-1  The coefficient of determination of the value at the first grade and the value of the initial

aging in each physique item

Physique Correlation
Height 0.367

Weight 0.652
BMI 0.541
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Fig.5-4 Least-squares approximation polynomial (Linear equation) between the weight value at the

first grade of first grade elementary school and the weight value of menarche
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Fig.5-5 Least squares approximation polynomial (quadratic equation) between the weight value of

first grade elementary school and the weight value of menarche
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Fig.5-6 Least squares approximation polynomial (cubic equation) between the weight value of 1st

year elementary school and the weight value of menarche
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Table5-2  Validity (weight) of least squares approximation polynomial judged from AIC

Order AIC Residual error

Linear 1828.26 12931.53
Quadratic 1830.81 12957.68

Cubic 1833.40 12985.73
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Fig.5-7 Least squares approximation polynomial (Linear equation) between the BMI of 1st year

elementary school and the BMI of menarche
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Fig.5-8 Least squares approximation polynomial (quadratic equation) between the BMI of 1st year

elementary school and the BMI of menarche
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Fig.5-9 Least squares approximation polynomial (Cubic equation) between the BMI of 1st year

elementary school and the BMI of menarche
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Table5-3  Validity (BMI) of least squares approximation polynomial judged from AIC

Order AIC Residual error

Linear 1125.29 912.31
Quadratic 1127.27 912.25

Cubic 1112.08 857.53
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Fig.5-10
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Evaluation chart of menarche Weight for elementary school first grade BMI
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Fig.5-11 Frequency distribution determined from regression evaluation chart of menarche weight

with respect to for elementary school first grade weight
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Fig.5-12  Evaluation chart of menarche BMI for elementary school first grade BMI
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Fig.5-13  Frequency distribution determined from the evaluation chart of menarche BMI
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Fig.6-1 Frequency distribution according to regression evaluation chart of menarche age with

MPV age of general girls' height

83



General Weight
90

81
80
70
60 55
50 46
40
30
20 13
9

- |

0

Early Somewhat Normal Somewhat Delay
early delay

Fig.6-2 Frequency distribution according to regression evaluation chart of menarche age relative to

MPYV age of general girls' body weight

84



Athlete Height

60 56

50

40 36
30

20 17

10
4

0 I

Early Some What Eraly Normal Some what Delay Delay

Fig.6-3 Frequency distribution according to regression evaluation chart of menarche age with

MPYV age of athletes in athletes
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Fig.6-4 Frequency distribution by regression evaluation chart of menarche age with MPV age of

athlete at body weight
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Table6-1 Concordance degree of regression evaluation of menarche age based on MPV age of

general girls' height and weight

Weight
General
Early Somewhat Normal Somewhat Delay
Early 3 4
Somewhat 1 39 18 2
Height Normal 12 54 13 5
Somewhat 8 27 8
Delay 1 4 13
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Table6-2 Agreement degree of regression evaluation of menarche age based on MPV age of athlete's

height and weight
Weight
Athlete
Early Somewhat Normal Somewhat Delay
Early 3 1
Somewhat 1 11 5
Height Normal 6 39 10 1
Somewhat 1 15 16 4
Delay 1 10 20
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5. ZOBREMERDFEIICOVT, +1. SSE PLERIEEIE”, FEUERREHE +0. SSE~FEYEH
JRER+ 1. SSE HNE ROR0IR AL, FEHERIF EH+0. SSE T AR, fEYERREHL —0. SSE

~FEAEAJFEAR — 1. SSE R 008>, FEUERDFEM —1.5SE L IR /e Lz, 2o
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[EUFFEAR T v — M2 X Y PR AE 2T 2 320 L 7=(Fig.7-2). Z OJFET, (KEO MPV Fin

(23 2 IR IC B L, RO MPV 263 2 MR O YR T v — b & b

e 5.

BIE AR L AR OHE

J1 8T D) E S e
Judgment of menstrual pain
Pain level 0-1 2-3 4-5 6-7 8-10
A R JE oo e S e
Menstrual More than
0~22days 23~35days 36~90days 0~90days
cycle 90days
Judgment at
Menstrual Menstrual Menstrual Menstrual Menstrual
menstrual
cyclel cycle2 cycle3 cycle4 cycle5
cycle
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B4R fENT A

DAR—=YEF & —R L FITBIT D~ ORI R EEEE NSV =—7 L v Miifd
EEEH L, SN0 7-FED MPV Fit & PIFFE D 2Z(X L =interval) & il « DT — X 12D
WCHEHTS.

2 HRE LT (315 40) DH RO MPV £l D AR 1~3 IRE TORYRLIENZ
MEEE L, FRETTTNE LU AIC(HR MG HE SR 1) D B Bl 72 R B 2 I3 %

3k BB D& K D MPV 1253 2 MR O Z BER G T v — b & — i+ &
AR—=BFICK L THEA L, W27 — 7 OFRGEIEHEZ1T D .

H—fiele A - AR—=VEFITEIT D HREE & HRRIE & OBIRZ ik, MEET 5.
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I K R

FIH  RRBEDHIE

— IR D HEDO MPV 4EHiIE 11.29 7% (SD=0.96), FI#R4FEH#HIE 12.88 % (SD=
0.90) THotz. AR—VERFIIEITHHED MPV Ffilx 11.21 5% (SD=1.35), HIEAFH
1% 13.32 5% (SD=1.52) T o7 (Table7-1). —iL 1 & AR —YVRFIZE N T t IRE % Eli
LR, MREOS RO MPV i & AR ORI A EAEP<0.0D) GO b/, <
A DHFED MPV AFEERTxT DRI A O 2 A8l i 4347 A3 90 < #0(Fig.7-3, Fig.7-4,
Fig7-5), AIC 75|l SAUICAEIR, 3 kAN %2 & S 41(Table7-2), 3 IR D FIFREUEZL T
BT v — b VS SN 7-(Fig.7-6, Fig.7-8). Z DHIRRIELEFEALF ¥ — b OHE 54 T
IFIERPEDR GO b vz, RIS, —RET 934 & AR—VETF 141 LI LT, AHFZETH
FoZ AT FREE D) BB DI o IR AE 2 T BRI 7 v — b &2 @ L2/ R, — M+
TIE, ORIBIE « BIE & HE SNTZEDNETE 0 - 1203 (Fig7-7), AR—VEFTIEH LN

[ZROOMBIE, BIE &HE ST b DB EUWEER & 72 o 72 (Fig7-9).

2T WIRRERE & A RRIRIE ORI

— A 93 4 & AR — Y IRT: 141 4I2BT 5 A BIF OFLFE (pain level) & Numerical Rating
Scale THIE L7ZBEE 3 2 7R LTCRER, MR 93 4 THIRGEIE L HE S B D 8 4,
RRCWIRIEIEDS 24 41, WS 38 41, ROROWIRRIEDS 154, PIRREREN 44 Th o7z, —
Wtz - A RIRAE DBEFE 3 AT 13 2R & L C b (Fig.7-10), #IRREIEH]EIZBf% 72 <, painlevel
D 0-10 £ TIZIER U & 5 288 5540 T H A2V R ST v (Fig7-11, Fig7-12, Fig7-13,
Fig.7-14, Fig.7-15), FEMEMIIR SN/ o7z, LvL, AR— YR FIIVIERIE & ) E

SHIVIZHE N 36 4, RORHIRRIEDS 30 44, H1EDS 37 4, OOMIREFREDS 32 44, PIRERLEEAN
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74T, AR—VBFOYRBIEMEEAPMEIOR SN, £ LT, ZAR—YBRFEDHRHIE
DAL AL AR L LT painlevel 73V ME R T o 7= (Fig. 7-16)(Fig.7-19). FIFEEIEH] E 5]
I, WIRIRIE - OSPHIRIRAE & HIE SN 7= ClX, pain level 238 52N EVWEIA A B
72(Fig.7-17, Fig.7-18). [FIERIZ, FIRRFHE « oRPIRR LR & HIE S /72 18BN T pain level

D3E & BT S 472 (Fig.7-20, Fig.7-21).

FIEH  AREH & ARRIE & OB

— LT 93 LB W T HRE S A2 A L7 & Z A(Table7-3, Table7-4), Hi&E#AY 23 A
B35 HOMTEZIZEN 3 A TRHEL, HWNTO0-90 HTEZIZ2EN 194 T2 HHIZE
7pofz. WERIZ, AR—YETF 141 4T, AREHAN 23 A-35 AOMMN 574 Tikb %
<, FEWTO090 HCRIZHF M A THo7. LinL, — L1090 H, 90 HELE&H
ESNTEENEED 20%IZx LT, AR—YBRFEIEED3T% Lo, DFED, AKR—

VIEFIIHREHOLEE N RE W L3RS,
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B BE

A E OB TIIHIRBIEZ W o 2T L ZEET H 72012, IRBELFIZB T2 ED
MPV AR5 2 WIREAFlin O (AR R 2 595 2 LIS K- TRRBVE 2 5 8 L - )RR AE
P S AT DEMENL L, — T & AR — Y B FEANOYIRRIRIE & HRRIE & OBIR & i
AE L7z, AR—YBFIT e L, OOMBIE  FBIE & E SN ENE ho Tz, £z,
— T L AR—YRFOARRIEICONWT, —BETOBESMITEERE LTHUIRE
JEHIERNC AT b pain level 2MEIER UL 5 7 CARIBEMAAR L TR, FFEBAMHERIX
RN EIURENT. L L—HT, AR—YRFEDOHRWIEITSARE LT painlevel 235
MBI DS F2 4L, FIRRRIE « LRI AE D F T\ T pain level 23 &V MEAIS 2 5 107,
Flo, PIRRER, LOPRREROFIZIB TS, painlevel 23F < 72> T DBMA AR B,
ZHIEAR—VBERA OH RN - A R LA K> THRIBIENRED L EX DN
5. ZLT, —K&F, AR—YBEFICBWNCHRENE ARRIEL OBREZFHELZL 2

, R, AR—YBRFICIE LT, AREEN 23 B35 AOMTEZS2E PR LS
<, FEWTO0-90 HTEZDZENSZWZ LRSS, LL, —#Z 15090 H, 90 HLL
EEHESNIEBEDEIRD 20%I125 LT, AR—YRPIIEED 37% L7e->TEY, AR
—YVBRFIAHONT Y FRLBEPREVMHAIN R S . TR OREIRND, AR —Y %

FIIAREHIERE 25| S & 2 et iR s .
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B FL®

AFFFIIBNT, L AR =Y BFITHIT DHREIE & ARIRRE & ORIRA B 62T
HZENTEI, — i & AR T AR =Y RFIIVRELEM [ TH Y, HRRIENR S,
AREMBREZR T ZENZNERI ol ZOMENL b HFAR—YRRICE
> T, MIRGERIERS AR I AR —Y 2kt T 272D DRE RV A 7122 THAHH. Lo
L, W AR=YBEFENT R CYURRELE L ERT 2D TRV O T, PIRERIEZ AR L7
W AETRIC R & Ao BT E 52 D08, WIRRIEAE 2 A L 72813 D% O FiHE
HICHPEERLETH D, Leh-> T, BFEY - )RR T 2T 2 ) — Fofeias
1T, BFAR—YEBFOERRET = v 7 L, PIREECEHRICOWTHEERD 2N 5,
FL—= U TR - BER EOFECARREEZ S b= 2 LTS ZEREELS

25,
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Fofi XE
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o LN
= =
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Lad
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Height(cm)

120

110

Age at MPYV of height

Age at menarche

10

distance | |
+

velocity | | 4

10
Age(years)

/

Interval between age at menarche and age at MPV of height

velocity (em/yr)

Fig.7-1

Delayed menarche evaluation system
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16

—0.5sd —-0.5sd —1.5sd —-1.5sd

15

14

13

12

11

10

9

8

7.5 8.5 9.5 10.5 11.5 12.5 13.5 14.5

Fig.7-2 Evaluation chart of delayed menarche derived from regression analysis of age at menarche

for age at MPV of height in general
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Table7-1 Statistics of age at MPV of height and interval between age at MPV and age

at menarche in general female and athletes

Age at MPV | Interval between age at
Age at
of MPV and age at
menarche ]
height menarche

Mean 12.88 11.29 1.59

General
N=93 SD 0.90 0.96 1.22
Athletes Mean 13.32 11.21 2.11
N=141 sD 1.52 1.35 1.91
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Linear

18
17
16
15
14
13
12
11
10

Age at menarche

Age at MPV of height

Fig.7-3 Validity of least square approximation polynomial of the age at menarche for the at MPV
of the height judged from AIC and residual sum of square (Linear)
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Quadratic
18
17
16 ®
15
14
13
12
11
10

Age at menarche

8 9 10 11 12 13 14 15
Age at MPV of height

Fig.7-4  Validity of least square approximation polynomial of the age at menarche for the at MPV
of the height judged from AIC and residual sum of square (Quadratic)
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Cubic

18
17
16
15
14
13
12
11
10

Age at menarche

Age at MPV of height

Fig.7-5 Validity of least square approximation polynomial of the age at menarche for the at MPV
of the height judged from AIC and residual sum of square (Cubic)
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Table7-2 Validity of least square approximation polynomial of the age at menarche for the at MPV
of the height judged from AIC and residual sum of square

Order AIC Residual error

Linear 897.07 312.15
Quadratic 893.84 307.01

Cubic 890.91 302.25
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18
17
16

Age at menarche

9 10 11 12 13 14

Age at MPV of height
e eQression e===(0.5SD e===-0.58D e=——=15SD =——-15SD @ raw data

Fig.7-6 Regression evaluation chart of age at menarche for age at MPV of height in general group
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Frequency distribution
45
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. o

early somewhat normal somewhat dalay

Number

()]

Fig.7-7 Frequency distribution of delayed menarche judgment by regression evaluation in general

female
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Athletes

18
17
,f::) [ ] L [
% 16 ° Y o o
g 15 Y T fog o
g 14 %o ? °
)
< 13 ® 0
& [ J
on 12 [ )
< o —.\
11 L 1) S
10 o ¢
[ J
9 10 11 12 13 14
Age at MPV of height

e egression =) 5S]) -0 5S] e=——]5S]) e=—-15S5D ® raw data

Fig.7-8 Regression evaluation chart of age at menarche for age at MPV of height in Athletes group
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Frequency distribution

40

35
30
25
20
15
10
L

early somewhat normal somewhat dalay

o o

Fig.7-9 Frequency distribution of delayed menarche judgment by regression evaluation in Korean

female athletes
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All general

25
0,
21.5% 22.6% 21.5%

20

17.2% 17.2%
15
10
5
0

0~1 2~3 4~5 6~7 8~10
Pain level

Fig.7-10  Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean general female
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45.0% Delay 42.9%

40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%

5.0%

0.0%

28.6%

14.3% 14.3%

0.0%

0~1 2~3 4~5 6~7 8~10
Pain level

Fig.7-11 Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean general female
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Somewhat dalay
30.0%

25.0%
25.0%

20.8% 20.8%
20.0%

16.7% 16.7%
15.0%
10.0%
5.0%
0.0%

0~1 2~3 4~5 6~7 8~10
Pain level

Fig.7-12  Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean general female
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Normal

35.0%
20.0% 29.3%
25.0% 22.0%
20.0% 17.1% 17.1%
5 0% 14.6%
10.0%

5.0%

0.0%

0~1 2~3 4~5 6~7 8~10

Pain level

Fig.7-13  Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean general female
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Somewhat early

30.0% 28.6%
25.0%
21.4% 21.4%
20.0%
15.0% 14.3% 14.3%
10.0%
5.0%
0.0%
0~1 2~3 4~5 6~7 8~10
Pain level

Fig.7-14 Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean general female
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Early

45.0% 42.9%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0% 14.3% 14.3% 14.3% 14.3%
10.0%

5.0%

0.0%
0~1 2~3 4~5 6~17 8~10

Pain level

Fig.7-15 Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean general female
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All athletes

35%
30%
30%
26%

25% 2204
20%
15%
11% 11%
10%
5%

0%
0~1 2~3 4~5 6~7 8~10
Pain level

Fig.7-16  Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean female athletes

115



Delay

35% 33%
30%
25%
25%
19%
0,
20% 17%
15%
10%
6%
.
0%
0~1 2~3 4~5 6~7 8~10
Pain level

Fig.7-17 Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean female athletes
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Somewhat delay

35%
30%
30%
25% 23%
0,

20% 17% 17%
15% 13%
10%

5%

0%

0~1 2~3 4~5 6~7 8~10
pain level

Fig.7-18 Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean female athletes
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Normal

50%
45% 43%
40%
35%
30%
25%
20% 19% 19%
15% 14%

0

o ]
0~1 2~3 4~5 6~7 8~10
pain level

Fig.7-19 Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean female athletes
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Somewhat early

40%
35%
30%
25%
20%
15%
10%
5%
0% ]
0~1 2~3 4~5 6~7 8~10

pain level

Fig.7-20  Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean female athletes
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Early
60%

50%
40%
30%
20%
10%

0%
0%

0~1 2~3 4~5 6~7 8~10
pain level

Fig.7-21 Frequency distribution of pain level of menstruation judged as delayed menarche of

Korean female athletes
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Table.7-3 Relationship between menstruation cycle and menstruation pain in general female

General

Menstruation Cycle

1 2 3 X >
Menstruation (0- (More than Sum
(0-22days) | (23-35days) | (36-90days)
pain 90days) 90days)
0 1 10 1 2 14
1 7 1 8
2 5 1 6
3 3 1 4
4 6 1 7
5 8 5 18
6 1 5 5 6
7 10 2 12
8 1 6 3 10
9 1 3 4
10 1 2 3
Sum 4 64 6 19 0 93

121




Table.7-4 Relationship between menstruation cycle and menstruation pain in female

athletes
Athletes Menstruation Cycle
4 5
1 2 3
Menstruation (0- (More than Sum
(0-22days) | (23-35days) | (36-90days)

pain 90days) 90days)
0 2 2 1 5
1 2 2 2 6
2 1 1 2 4
3 1 5 6 12
4 2 1 3
5 14 2 8 29
6 2 9 1 2 14
7 1 12 1 3 20
8 1 9 9 19
9 2 2
10 1 2 4

Sum 9 57 8 34 10 118
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I AEOHD

BECUFETILFT A — ML o TUIMEFEL R LR, EFRICH KL ML —=
YIEAT) E Vol n— R EE S TND ZEIFBBTE L5 THA Y. TD LI e
— RRAETEZED T, IR RS A b LA Z 2 TICHRAREEZ L2 0T L VWD
DIZRDTHAHH. TTh, KT AV — ML o THIHAERZED T THREFE AV
DOBHEIEZED Z LT 6NN bDTHL. ZOARICENT, Z DL T A
— FHRITH T DR E A T D DIFEMOEFETHD. TDOHRITH T DRBICE
WC, TEFRMENCZ2 5 ERMBIC S R L FE LS AT 2RI TH Y, HARBIEEE
FZTWAHRFENEZ D] EEEMEQOIT)ITHE L TS, ZOHRTYH, FEERICH REEE R

DL FRFNZNDLPT, BRAHIZLDHAA, MIGICHDHREE HZ VL bIRRT
BY, BUIEEEEN L HEFLHEETHHT, HHZVEWOMBEAIL, [L 1 RFICEE
HBIZOWTHIT 22wy, 72, BFAS D FREHFITTEERV] Lo MENSH 5 X
ITHhHD. £z, ENAR—YREE L Z—QOI)DEND b v 77 A Y — NI 5
DHFT, BRI EL KT THEZ NI RBORARZZ L by 77 2 Y — ME 683 H
27 Z(A%)ThHoToEMEL TS, BFOFELT, EBICARRD 7L LTH [#HE
L CHRICR D Z D TENDIKIET D), | R—E U I DRLEENBERER EF o BN
bV, ZOXDRENH LR FAIOXNROLEER DD EE X DH. KK THIVUXHARAN
DIEPJIRAEE T Q01TIC L iE, 1223 L 72-> TR Y Z ORISR Z 5 DR
—REITH DN, AR—YBRFEOGE, RERIRZ EOBMEIC XS EIEHEORAS, ~ L

—= V7O L DRI R A B LR, EBIZERNVE U NRNT U ADENZ Lo T, HIfR
BIEAZF & L, YIRBIEDHZIY, TOBOARRELZRE L5, AREBHLARK
REHEZ ISR T HONZNI LE2REL TS, 20 L) RlEEIZ> TBITIE, A
RIAFEPOEAREZSZHIL, TR al v ONWNRIEED Z LIk > TEHZ

FRIES D T LI IRy, S I, BFRAEEGHERIC — A0t & U TIEARIEC H
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HAERICETXEAES LTI LICRDTHA Y. £O XD REEDNH 5 TRIZ N— Fi2
A2 LS TVDREICHRT DL FAR—YBFITREBLEOEHA AL, ML
—= I Ko THRRREB O ENL T D ATREMER S W EHEII SN D72, EELTF AR —
VIBFOPEIEY) AT XA M eT 52 LIINETHAD. £ T, KFETIE, &
RITBRT R FAR=YERITH LTT 7 — Mt 2 %0 L, fIREl & A ik z
AT D Z &I Ko THIRRIEBIER DL A RCIRRE 2408 L, T&F Pima HV Ta3E L+ AR
—VIEFIHT DRI ERLEFICH G T == 7 21T 5 2 IR D720 OIRE

BEY A7 <X A L NOREBTHZEEHE L.
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i F Ik

FIE X

KL, BHROREBEAR—VICHET 27 AU — 58 41Zx L T(Y vy 1 —42
K, XAy RAR—IV 16 4)T v or— N EIT -T2 7o — MREONRITAEFEA A,
AN e e I D EENERIRIUCOWT, ARRKEBICET 2E 21T o7, ARREEIC
B4~ 2% IE J79% & L C Numerical Rating Scale (NRS)Z £/ L, HFEWH, ARmAZHAL

7.

B2 AR L ARREAZOHE

H R o E
Judgment of menstrual pain
Pain level 0-1 2-3 4-5 6-7 8-10
HREJEH o¥E
Menstrual More than
0~22days 23~35days 36~90days 0~90days
cycle 90days
Judgment at
More than
menstrual 0~22days 23~35days 36~90days 0~90days
90days
cycle
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3 HEHEHE

T — M DONE

A4EH H

AN e e @IS T B IEE) EREIRDLUZ DUV T

FERAEE - AR - W] - ATRERE] R L— =0 7 LTS
H M B O R T D5

HIHTOHRRIFTNDD (FIFE)
ZOWIZARNR D > TeDITV20 (%)

WO TOHEDR D > T HBEH DX DIZHAREN S D E T 5 HddroTeh

HA#IRREIZRS 927 #&  Numerical Rating Scale (NRS)

0~10 £ TOEAEDEFH THAD L)W F = v 7 & AID

BIfE, ABURIEH D0
BE, HRNEHEILD 57

BIE, ARAIEIZSH 57

A REJEENZ B9 % a4

HIE, PO BWVORMTAHRNEZ 50
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B3 ARRBIEHEEIZ DWW T

AWFZEN BT DAL A AR — VBT T 2 W IEHEIZ SN T

AR THIVTIRRILEZAT 5 H e, REDIRIEL 7225 RO MPV s kL L, 2
TN OWIREG L DAV A2 B2 T & THIRRBIEHEZIT > T D, L LN L, A%
BV TIEEED MPV i 2408 L CWhRW=0ls, Lty h—, LfR"A 7y hiR—
JAZ T D RIRRAEHR O FLFHE+0.5SD B A AIRELED FIREMEA @ &I L, £ DA UE

THZLICL s THRELFAR—YBRFICBIT DUIREEHEEZIT-T-.

BART AT HIE

1) BEAR—VICHBRT DL FI Yy D—FFLARTy FAR—AVLZFIIKLTT 7 —
M A S L, WIS, AEEH B, HRRIRRBT AN, A9, HRANEE, At
ANE, AR ZHES 5.

2) Numerical Rating Scale(NRS)Z i ] L7 H #m & H &AM OHIE 2 320 L, 3L AR
—Y O H R & ARIREZIERET 2.

3) Lty h—, LRy NAR— Tk L THIRRAFRR+0.5SD LA E3 D A #RfkHE
iR 5.

) ¥V yh—, LA Ty FAR—LCR L TEREND ARRREBOMm 2R L, 4]

FRIBIEY R~ RV A o Ntk 5.
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=157 T

B1H KFVoh—LRFARTy bR—LOT v — NEB BT B HEHE

o B — 1T 42 Z DY T 13.78 B (SD=1.45), H #&Jf1% 4.29(SD=2.60), %K #EfE
(37 )1 2.25(SD=2.75), H#EARNEQR2 4)1% 3.86(SD=2.95), H#&JEHAIE 23~35 BN 18 4,
36~90 Hi% 4 4 CTd > 7-(Table8-1). HREWEIE & ARANEIZIWTIE 42 42BN DlE
BNl o T, o B —L T OEKERHICR T 2B ITEE RS Y, £ENA R
16, &F 3 fir, @mKEEKRESHYE, A ¥ — A 1B & Th o7 (Table8-3). mKkFIZI
F 5 BRI Tl 6.0 B, — H ) 3 I Tl o 7o PEEREO BRI A Tl 5.2
H, —HY) 2.5 BE# T o 7o, /ANVFRZEE) Tl 4.2 H, — B 2.4 §fE] T & > 72 (Table8-
2). NAF sy MAR—/VE+F 16 4 ORI 12.65 7% (SD=1.58), H%Jmi% 4.06(SD=2.95),
H IR EERE 1337 44)2.5(SD=3.14), H#REARNAIL(22 44), 2.43(SD=2.65), H &MWL 23~35 H
£ 1344, 36~90 HIZ 14, 0~22 47324 L7257 (Table8-1). Ay hAR— L LZ+IZH
WA OB R AR X BB THE 3 7, AFC U-17 B}, U-18 7 U T B THE, MRS,
EEER, SEASNA R 8, U-16 {8372 8T o 7= (Table8-3). EIKIFICIIT 5 BEELRERM I
BICil 2.8 H, —H¥E 1.8 KM ThH o7z, HphRFO eI 3 Tl 2.4 BffE], — H¥

PJ1A B CTH o 72, /ANFERFITES Tl 2.0 BEfE], — B ¥ 1.5 BEEICT& - 72 (Tables-2).
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BoH LTIV oI —LTFNRET Yy BR—IIZBWTHIRAEER DBV E D A R

BA-Y Y I—IZBIT D 42 X OYIRAER OREHEIE 13.78 7 Th o 7272, 13.78+0.5SD
D Z “WFRIE” L RE L, PIRAERA 14.49 LA LD 0 H FRIRAE 2 H42 L /- (Table.8-
4). AWy I —IT BT DAIRRIBIER 1L 13 4 Th o 7o, PIRERIER OFIRRAFHRE 15.39 1%,
HifJeIE 3.77 %, HRRAEEAEL 2.18, HREANAIL 4.67, ARREMIL23~35 HOEZEN 44T
BT, FIAFHR Y@ OF AR 12.94 5%, HREIL 4.73, HREEHET 1.62,
HBEANE 2.5, ABEINL 23~35 BB 74, 36~90 H’ 14 T > 7-(Table.8-5).

ARy bR =)L 16 4 OYIRAFE# OFEEHEIL 12.65 3 T o 72728, 12.65+0.5SD fi
DH Z FFRIE” L RE L, PIRAERRDY 13.44 mDEITHOWT H BIRRE 24842 L 7= (Table.8-
6). TRy MAR—/MTE T DHIREIEE 1L 3 4 Th ol RGBS ORIRRAFEIX
15.08 %, H#dmIL 7, HREEEIT 6.33, HRAIAIE 6.33, AREMIL0~22 AIZ 14,
23~35 HiZ 1 4, 36~90 H 1 &4 Th o7z, YIRAFM @ E OF ITORFH DS 12.08 7%, H
RIS 3.38, HMRMEEET 1.62, ARRANEIL 1.54, HRRJEW 23~35 B3 124, 0~22 HA

1 4, To > 7-(Table.8-7).
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Foi BE

AW TIIAREICHTR T D L AR —V BRIV CHIRAER+0.5SD L LD E 2]
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RSO HUERAE & W o 72 BEOAIRIC R & ARG 5 2 £ 1272 0 2vdade .

RECTEZDYMRBILEY A7~V AV MEld, TRTOFEPYIREBILEL 5 & 2§

DI TIERWzD, Fo—=U T L2 EEZIT NI O NWTEEDEE FL—

130



=V TR LT ZIE R WA, WIREBIEZ S| S 2§ 2 LT Ko TEO% O A FRIRE
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BROPEEZEL, bLN—FUV—=2%ZLTET02 EHBTLE FL—=T7 0B
RELZMD ZEZMETHIENRETHA Y. FE_OxBE LT, FRIOMREFE KD
THIE LT, PRI BBEICH Y M A TV D /NFAE R SlTxt LT, JiE TENLL,
HIRRFE R B 2\ 72 > THHIAAER LT L, REES ML —F—RENEFRE L
R LB O REGST hL—= P HER N —= 0 T OMEZ RET Z L HkS5 T
BAHY. DXV AR I AL M EMBIATI) EDIIEHTEL LEX 0N
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EESCHBEBGICK L CERENZoET VADTE—ATHZ LI TENEZLD
AT AY — M T DHEST — X IEIC L 5T, X0 AMRPIRREENG| & 23
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JRARYAY OB ERIE L, AR O RESHEBRGIIR L TEREET S
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HENCFER L TH 6 ORI 5 Z &%, BBl (2017) NE~NTWV D K DI, KFEFEAR
AR T —=FR M =T =2 PRPENHERWARONAZENHE D E o iTic

DOTIERVNEBZZD. SDIT, BEREBFULNO/IT —F 200 - FiiT5 2 &
LT, UIREEDONER L —=0 TWE~DT A A0S h—= T DOHE %
REFTZ LRI 0ot hL—= 0 T WEV AT LOEEDBHRDL EVWHIEKRTD,

T&F Bz W+ T AV —bD U AT <XV A FOFMEZENTHA .
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BIEY R 7 =R A b LTHIRMICRILOZ ENBZLND.
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Table8-1 Statistics of menstrual age and menstruation status of company female athletes

Menstrual
Age at Menstrual | Dysmenorrhea Menstrual
Competition irregularity
Menarche pain N=37 cycle
N=22
Mean 13.78 4.29 1.9 2.25
Football 23-35(18)
N=42 SD 1.45 2.60 2.56 2.75 36-90(4)
Mean 12.65 4.06 4.79 25 23-35(13)
Basketball
36-90(1)
N=16
SD 1.58 2.95 3.57 3.14 0-22(2)
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Table8-2 Result of company questionnaire for corporate female athlete

High school Middle school Primary school
Competition
Week Time Week Time Week Time
Football
6.0 3.0 5.2 2.5 4.2 2.4
N=42
Basketball
2.8 1.8 2.4 1.4 2.0 15
N=16
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Table8-3 High school record of corporate female athletes

High school record

v/ Nationwide competition

v" Best nationwide 16

Football v 3rd place nationwide
v" High school nationwide competition
v Inter High victory
v" 3rd place in the high school championship
v' AFCU-17 victory
v' U-18 Asian Championship
Basketball

v/ National championship
v Best nationwide 8

v" U-16 representative
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Table8-4 Menstrual condition of people with slow menstruation age (Football)

*Age at Menarche :13.78+0.5SD=>14.49

Age at Menstrual Menstrual Menstrual
Football Dysmenorrhea

Menarche pain irregularity cycle
No.5 15 8 7 - -
No.9 15 0 0 — —
No.14 18 1 0 - -
No.15 16 0 — — —
No.16 15 0 0 — —
No.17 15 3 3 - -
No.18 16 5 0 — —
No.21 15.33 8 8 5 23-35
No.23 15 3 8 —
No.26 15.33 4 0 0 -
No.27 15 2 0 8 23-35
No.30 145 7 5 6 23-35
No.42 15 8 1 1 23-35
Mean 15.39 3.77 2.18 4.67 —
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Table8-5 Comparison of people with menarche age normal and slow (Football)

Age at Menstrual Menstrual Menstrual
Football Dysmenorrhea
Menarche pain irregularity cycle
Age at
Mean 23-35(7)
Menarche 12.94 4.73 1.62 25
N=15 36-90(1)
(usually)
Age at
Mean
Menarche 15.39 3.77 2.18 4.67 23-35(4)
N=13
(slow)
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Table8-6 Menstrual condition of people with slow menstruation age (Basketball)

*Age at Menarche :12.65+0.5SD=>13.44

Age at Menstrual Menstrual Menstrual
Basketball Dysmenorrhea
Menarche pain irregularity cycle
No.49 14 6 5 7 36-90
No.53 14.25 7 8 5 0-22
No.54 17 8 6 7 23-35
Mean 15.39 7 6.33 6.33 —
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Table8-7 Comparison of people with menarche age normal and slow (Basketball)

Age at Menstrual Menstrual Menstrual
Basketball Dysmenorrhea
Menarche pain irregularity cycle
Age at
Mean 0-22(2)
Menarche 12.08 3.38 1.62 25
N=13 23-35(12)
(usually)
Age at 0-22(1)
Mean
Menarche 15.08 7 6.33 6.33 23-35(1)
N=3
(slow) 36-90(1)
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AWPIEDORTRFM & LT, BFITE > THIRMAMIRFEAR T 20T ERRMETSH 5.
L7edio T, —REZFITBIT DRI K B Z OS2 B2 A EA 2 M+ 52 L T
AZOER L Uiz, ETEMERGRIEKBLORE L LT, /IR 1RO RSB O ]
FEC IR AUTHIRERF OBFEABIC 22 D2 HEERF R & L THREIET Z LI K-> THIRRIER A &2
DRFEZAT > T, X O @A - L RAEZHRICT o — b ZE FERi L, £
A B, PIREERIER L, fEZHE» DS R L REORMIIRET — 2 ZINE L. T
LCU=—7 by MABNEIZ Ko TR SNI/VER 1 ER6 s s)F &, (KE, BMI
DRI & PRI O & K, (KT, BMI A b RKIE B O ERRE2EH L, 9%
FAREL L LT LTz,

WIZ, PIRFEKIF ORI AR 2T Y XBRENDT, TONRTY X EEEL
THIRFEH D AL EMEE D 7201, /INFAL 1 AERFOIRKEAE & FIRE RO (RFS A O B 57
ATV, BOEE (REREE R2) AVUR SN EKIERICBN T, /) 1 RFOEEIEE I
%t WIERF O RAEIE H O 1~3 IR E CORN IS HER AL L, FEEHImB X
OF AIC(AR MR L 1E) 70> & Bl 70 R B A I L, AIC 12 o T Sl Sz —
TR LA D S NIRRT v — 2D HIRFER AL AR E L. ZOR%
DFHIETF v — MM K> THIRRFERDOHEE DT TE 5.

BT, BEICHESL STV 2 MR IERZ I & A T DI RRVE OFER L 72 2 5 R D
KIEEHE (MPV : Maximum Peak Velocity) FHilZ ISV THIRREH E DXL 28 Z &
THRGBIEZHIE LT D, Ko, MUKIEE CTh-oTh, MEBEDHRIEL 725780
RE D MPV 4FipI IS < FIRBAERTAI O 2 M %, & R D MPV 4RI D < FIRRIEAE
FEAM & HERSREE L, M DRSOV Tilam L7z, 2 2 Tl R LIREOR FEEHIC

L TU=—7 by MiEEZEM L, Tl ST E R 2 500 L 7o il
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SHIL, HFAR—YEFICILSAONLMEM E LT, FIRGEIEM DO I1TZEDE%DH
REFELDEE T ZENEZIOND D, — kT &L ARV RFOYEIE &
AR & OFEMEZMREELT-. S 512, K VHIRO & DR T CHEAEZ &> TV D
Th»sHH, BREIFTBTOLFT AV — MIERAEZKY, PIRERIE S HRRIREEZRGET 2
ZEITEST, WIRRBIE DR SR SNDHBREFIIHLTOY A7 A R
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