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A3A Y o}l 1297 AAZS W}

A%, AF T AANEELT HEE AIRAFE /2 JB{A FHde
RAe& Lot g9 Eobol o ¢ FLE FFolt. 23y oy AT A&E

€ A& PHHoz2 o offgr] WEd diEe GHATE T3 oA A
BE o83t 4% L Hrstn o ol Are AFUEY YHs=ES
ANAEg 23, g AFE7]I] AlF Aol dE2r] WEd dA Fd ok
€9 4AYHE Y3 NPGA X3y, 4F[dol Agria FEH SACA
HEdAY, gudAEE e BAdd. & AFdAe & AQAY e AFse
olFE ez & B7] FHAZAE T AAGA] ARE A uR A
o AFdAEE 19863 A Fr7IE AT A A xega 13dy FH
(ga 21179, o9& 219%9)2 749 “Z3A7(The Kangwha study)”ol A 373}
ATk 1997d7kA] 12d3F vjE FUY Al7lo] AnE FEI}SG AAZHE FAL
o, 92~94ddlE HAESEE SANNUT HFATULZL 1289 AANSHE =F
AAE FA 1009, 97 119812t ATFHFES] vole L Fdojaix: 9%
FA9 APl ME t27] qEd FHIAY dFE 1oz EHI}AT. &
HWeEd JEEI 10p, 25p, 50p, 75p, W0p2 ol AR we WEHE A3
Hev, JAsAd ©E AAGFe AHE BAEY] A3 13Md F3E =
4 AHNLEEDAE ol 83D £E AR HEXALE FH A 27
AFANAE ol &3tAeH, P FAAHE 25pu, 25-75p, T5peldel 37 2%
o2 o] BYHAT xS zold] wE AAY T WHE A} A
3 BAEHIA dRF EAEHE o&dAd. AFEFH TA AZL @A
121.8cm, 97 1205cmZ @24 Al&o] Few, A F4%] dojus A7)
v g2 12-144), A2 10-124 90 FAE 12~13M 9 I8 FE 79em7t A& 3o
AAEE7E 7HF Fen, AAE 10~11M4¢ AdHTF 6.7cm7t AZed Ax7
A o 2d A= By FAZI YEgAw, H7 4ASEES A7 AU

—iv-



oA ANgel FAF7Ie AZEE 10-1249 AFL FAHEG A, 134
ojFole gate MFo] AR ok HFe W= P BF NP FAF
o] dojy A7ld & dHPEY FriE st wgew, A3 vhRstA 2 144
ol R REE dale MFo] dAuT AU AFFAFE Y EF d¥o| F%
of wel APz Frsigon, olaid Fste AL vAYRE2 e F7}
2 Az wAHAA L, AR E AgzH Frta Qs MAFFN F
btk dake MARAESL 1LAARAE Q2R Zou, 12A%EE a7}
Zth $R2 wd 9V ME AS GRCdAE 7T-9471R AZI AF, AAFA
7t ¥2 ¥l =¥ Afug zeov, AFH NIFAF FedE o
Aol 17472 ALHADG. 23U AF L 144 o] Fols SR UGEAY o)
7t ATk Aol e grRdde] ME B AAH AFE T~-949 JUNFY
SEggol =¥ AsEg Aoy, 144 olFdE AR MF X MAFAF
Aole gt 28y AR 7~949 Vol 2HANF Ao ME A9
AR A, AFFAE Z57F 23402 d30) =W FeEo & #e 24
on] My MAFAFE 1TAARA 23AZ Aol HE H o N&Heog ¥
stk olel@ AFATE AHE7] AR A9 zolg uwe] NZ FAYO) AL
& ekt 28y AE7] AR Aol #4AFH Hulg 8%, E401Fx A
FRARE Bl Ul WEA AALTe WsE Y| mepair] AMME
olgld a9 eyt "D a2y olHd AFHAE BT B dF9
A3e YA Hx2 FVHA FHZAE S AN HIE B
dstgon, A& T GE AL WstE gtk 2 ojofrt k. A
Aol W E FGs] metdty] AdMMs A=Y FeEe Bl 873, 2AAF
of tig FHF ZAe MY B ol EAMoFe] #AHY AYE 1Y
£ Uy Bt UEA =3 2 729 A7 Baso

ddse ¢ AR, AT, AZ2ZFAF, 43, A5



A1 A &

Zote 4R AN Az MEAH] AP E MY, 873, 3% T o
g 713 24He 8o &N J¥gg ek A, 1968 e, 1986, Tambs
E, 1992, Myles 5, 1999). 2o d7Zd 3o w2d PEFH, FHF 29 o9
o §733 89, 53 4%l F2Y 8de2 Ay

Fadrzle A, AAH, AgHeR dsdte Al7oY, 2otz H 44U
2 o]yt FAF Al7lolth o] Alde UG FNAN AFY I F EA
QA AAH Hzket @A o)z FAe ¥rt dehdd. fevEe A2 4Ry
BH8de FHE W tE NFHA A48 ¥ ¥ I iz
Q3 e A, ¥A W37t Fmefion, 2oprle HAQ] A e
B 9% Ui AT dFdME ol ML Rudn glon, g
Age] o8 @& 7t4 ¥ d(acceleration phenomenon)olEts Adez AFH
$tcH(Wieringen, 1986). 57Ut #yolA ZYPd A7 w2d AFa v, 3
AFAFo thdt W3k(secular change)s YXE BHE BHolA FAAT I
U D8 2 94AE Fag fHdae sl suke R o] FkEte
ZA%E BAHFlegal 5, 1988; Guilliford ¥, 1992; Kuczmarski ¥, 1994; Troiano
T, 1995). U E @A Loputel LAEo] FIEE FAE Bol1 gl
o 2opHIREE ARIAA LAsE BLAFHNAY, FHARF, ¥, Tx, TH
TA AE, 3F7A AE & EEste 24 FAaG H¥add Fu=R
Aego. BF ojde dFdFo] gy Doju|te AAuwy FAA] e
Rog Bud:m oh(Serdula, 1993; Guo, 1994; Gidding, 1996). ®]9& X 87}
o ¢H, F7|7 vg JHA AFEE AEJ O P HdAv ey BHE A
A9 A¥8AL Ui HAAVETG Lozl Hadre 7AdH, gk os A
FL Aop7ldA HAE7IAA G2 FAEGR deA ok WA &



A, ¥4 89 WSt s AE A7 Hold FREH 156479 713FES
AAYEE AEHez FAXA b A3 vw AYAP L olHgEH
E¥ol € ol £ HA2dre 479 WA%s F43] WA} A2 2L
APolete =9 HEI AF, AA R A7)l w2} zolrh wAEs] dE 4
dexe Y F4E FAstd P2dr|e AFH 2E€ Hrhded €2 =3
o] . U AF7AA $2 Yo A7 Age d¥HA 2AES FIA o}
9 AFE FA A7 Wi JREes Y3 gAFA & EAd.
Aok g EoplME A%, AF T JAANEEE HAY NUTFHE A
%A FAHe AL v F2Y FRoG ZdHe AZYHAA Rojyt
A& 44 37) fd YdNHoz FENRE HPRE ol&3cd oY A
Ee B2 9 BAAL ez & A7 FAHHAE FH LoiAk 4.
a2y oj2E A7 A&5E dv AL YLHoE W oI " dFR9
GHATE FH Lol A8E o839 4P ¢es HrHn A4 olHdF

t 47U AAA As=E7F Aot d2a , w3 ARETle AjE A
el th27) wEdd dA FY olF e AAYHE B WA X3n, A
AR AHE71Y 347 dACdAN HEsdAY, S AHE FgE 2

olE VHATY APHE FH3}I, $7 U AY olFE 4FYHE
&3 #Heotstr] AdME F71HA FHXALE B A7 4odd g A &
AFE & AGA o] AF e olFEE UAALR AVFHZAE B AA
4% WatE dHetsnA .

ki
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A2 ol &4 W7

1. 473 733 AAqz=49 J%

AF, A% Zel A4 U 48 71 £= 239 HYAEEE F7|vitt &)
7H Ao A3Ae 4 F AHE 2 d 5 AT ME &2 YFsY, 2 F
PHE A9 Hag dg o)Fy, ojv] 4~54 HoldA AU Yol 2ol 447
g 4Be Fad7d mE S22 48R, gHEHL Jotrl 2071 T8
o wa] gAsud. FLdzlel Eo7td AU H LR A43 "oy 43
ASE dUHA HF /¥ "2 Qo AFH AF4 FL duHA H4F &
g JUetie 48 FE A TARNA 2 AXH dT=H g &4
¥ %7 AFE JdEue Ae2E COUNTEW(Count, 1943)3 JENSSE @
(Jenss %, 1937)°] %129, o}F7|(late childhood)tt F2A7)dle XM FAHZ
717t X A7) dFe) olg F HdHE = Logistic 28 Gompertz F<47}
AHRE I Qo 2y ol @ Ede FHAMNT AFE B HdAZE ol8HXA
@x Ut

AR zAe] A3 ¢ ohdt Wsl(secular change)& 7HA|71 W&ol 4%
FHL At & wet 2354 WstEd. olzid AT dde ¥I:s T A
Holl A o AdE JPE of 3 AFAGNX g obFe] AAFH dge W
¥z FeJErh(Van Wieringen, 1986). olei g &gl disl A 247] ¢
B2 AF7F AYHo stth(Susanne, 1985). thdt W3e FAFRE ZE 99
o A AAe Z7i7t W Aew ol AFe ¢de HIe ALY W
3E om@rhH(Vercauteren, 1997). d¥tx o2 ohdd WAze AFolyq AF, =
AANZRAHE T Fobw ofvel, MY HAsGHA, FAH, Xopdegn 2
& Eopllx AHEE7] ol ol2lg Fokol dis] W2 AT/ AYHAC



"A AHZZIY hdzl WbEE AHRYE, dREE obFrld olFoiAH
(Brundtland %, 1980), €4 A%9 ¥ ol AAY Qe AeE wauyy gl
tH(Ward %, 1984; Tanner 5, 1986; Garn, 1987; Rosenberg, 1988).

Vercauteren $(1997)2 d7]ooA 1830ddl o] ¥ 2 HF AZH AF9 F7
7t ARNow, 53] Gl 3 dojue Arle BE F77 AU 23y 4
A7]9 WaE AUYG AFL 1830d oA 19803 7R FAte} oo HT
0.9cm/decade®] F717F AU, MFL Fze] 3 S 1849 0.7kg/decades] F7t
7F A3, A9 3¢ 06kg/decades] F7H7F YUYt B Y.

FEH HrAge AFE dFgos § AT w=d IS 18303 ¥ H
1980 d ) Atojal  o}F7|ol  15cm/decade’t  FUHEA A, AHAdsdE
2.5cm/decade, 4171l € lcm/decaded 5 7H7F 1A HMalina, 1990). &<l 7
Sole de Fu9 dFEFH 28 oy ¥Ust vl AA delted, 1950
a3 1960'd Atolel Aol Wb 1440 8cm/decade® W7t 7HE Hth a9

U 198097 19909 Alojel olai@ st zastel Aoy mZe A=

FAE %% B H(Takaishi, 1995).

5 HA2 JF4E(Tempo of Growth)e ¥3g AHEWA, dyyoez J37)|
el Zarh A, ole @ @A Ao F43719 HoAd %S E(peak height
velocity)d] 9%, 27d¥ 59 ¥z 43 JF7 dg JFio| dFo =2 o
Fite @4e wdse A olth(Takaishi, 1995).

A3 AMFe] F7te A4S0l By JYPHe WH¥oT Wt dojue o
FE F2 44T AT A @Al ov(Tanner, 1986), TEAQ ¥
Ao} AAZ7 25FEEYH 2L EX(well-being) A X HARA {45
= AL E9H(Liestol ¥, 1982; Ulizzi ¥, 1982; Oliver %, 1983). 28] °]&
T e FAHY 89 FAFHA 8] FFHez ALIH e Aoz
ojsisl glom, T4 AL otF7A LA A @

ol dell A et #ol ARz FAKAY thdt W HAdo AT ZAe 4 2
FHEvt AL FeET A AAAHQ] AFY Aoz At zpolzt )
g &o] AP E i 2L VIEAE AEHoZ AASE Aol Basdich
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2. 32719 AAZA W3

Fadrle obE7Ist 49 olqIIEA, 4ol M2, SFAFo2Y FIH
o2 JAFH Wyt dojdtt o] AYE B FMAH, AvHo2 Y& AV
oltt. FAWr] F A&7l FE AU LEE U AR A7 A48
A7), & G4 B¢ 548 FRAE 438 n, A W@ NREEe A7)
§ ok olx Ao L disl AMFH L} YA Yeyn, T2 o)
U o 379 ged dxste Ydelds, 328y o Frle] wed g
Z8% AVE A FTsl £chH(Barners, 1975, Mahan, 1984).

At#71E W7l 10~1249 AlFEo] 17~194¢] €4 =9, Marshall(1969)3}
Tanner(1970)& izt BF 111540, dR M E HF 116440 ALE7]7F A%
g3 dsen, Sizonenko(1987) A= HF 109M ¢, Gals HE 11249
AlztEo], A7t GARY AHgErIst gE AZddn Bago AEvlg AR
ANFE el BF 27 dEd AEALE gIsich 7)o &5 olFE
o] o #a Al&719 SAl(pubertal stage)E A R olUY, HF AFE A
NAZ &N 9YE ¥A= e HTanner, 1987).

Axdrle dge Adeie 93t A Zdchi(Marshall, 1986). A&7}
HarHE AFed JUASTI2E83 AP35 89 EHE F/HAIL, FAA
gatel Azl B4 =2 Aol Figt A AF ZE2EL dist 19
A%, E4E AN, 47 2282 FF 4FE AFUY EAe A ¢
e 24 4L YodA Foh 12~16M Atole] NP FAHFL FH 10~
0cmeltt. 43L& L8] FAol BepAH, 4 Fgo] =HY, JE280] o]
23l o Z8dtd Aol oA 19~2047F HAE R E AFo] BUA €
o olgd T2E9 WHE FolyldMT LAY, GnRHY Eu87t Adss
oA BFAPNT2esd dXPHYT 29 Ryl 3=, o8 GnRHE
Bl gol7] ojFeoe AlgtA izl AFE7]el thA]l YElY 7] A Fgd. olg g &
2ge BuE ALE9 A Aldo]l AAS ) sgAUrit AbETIe AlRAIA

rir
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o Hol7t Yehde A& EuelA oln] AR Eu] A =2 3 Y (neuroendocrine
programme)°] /s Yelduie o83 4% JE4HL B FFHY
89 23 YedrE ol&o] dHsT lou, o] F kA 8o FAA F¥
€ "Xe Aoz JdFH D UK Wierman F, 1986; Rees, 1993).

AtE7IE 4R F 7R 94EE ¥o A% 4% £=71 @ARA Frez,
TEY d29 §¥E A 49 Y5 FAXNUY. @A AETIe P
€ FAE 8 ol 229 ¢ F3d HF NFE A F MR
& It olF HAFoE I YPI Lo WAy, o T X
2L BHHoz AE7|e S4%E dodled F2¢ 4¥g @

AZe] Hd 47 £=& ARG FA¢AM © 3 Yeldd. Harpenden
Growth Study(Tanner, 1976)°1 A, ¥& 4993 4z 419 didos 3/4Yvid
AZE A 23, FAdME A 4F 271 3F 103em/d, A2 HF
9.0cm/dolith 2 HFoA WPE longitudinal studyE FHE A e
135464 Hd 44 £x7t BF 95cm/d, HAE 1154 7 83cm/dol
t}H(Abbassi, 1998).

Fae 343714 B% 7~12cmAE AGAT 429 F$E 6~10cmAT
ZgA g, 49 717 dAEY FACdA o & AL Fxe 4%l 428
o =A AFRFoEA o ol 7R TS FAEHY, £ A&7 5 O Bl 2
27] dEol HFAHA 717 AAEG G2 | A, AT A AL AFA
A3 vlxd Al7lel AFF7HE dolued Lee 5(1980)2 o MF F7h &%
(Peak weight velocity)= ‘Bolol A 139410, ool 12440 dojdrin 3l e
o, Tanner 5(1985)2 ‘ol 1449 90kg, Jobe 12540 83kgel 4ol I
oo FHo Y Ade v 519990 MEA Y, FAEANAY, AFA G
A FANE FE3o ZAME 23 AFZe BE dAE 11-144, 4-%E 10-124)
Atele] 7HE &8 78 Bon, AFY F¢E doble AFH A & A7
o 4 55kg, Aote AZRt 4T & A7) 11-134 Abeldl & 5.1kgel F71

>

129 Z7be el dolsk 8% Wolel Aol o AW, VA

-6 -



oot #el 4Asn F¥dole 1d AE ¢ A 4Feq. T 43 o
A otM HEE I Folg, HYA «ME o|FojAd ¥k ojg Hlx
Al 4ol olFoiA, &3 Ago] WA A 4L YFo Ado. o9 Zo
43e FEAA A FEEH AFEA e Hog ojFAG. AEV)Y AF
AP ol & H4AFH AF AP ZAHEY FoIT x24T FAAME B
T ARG €3 4% S5 A7 Ege AP 4Rl Fred. A7) 71t
ToAUAIT ool @ BFog FHY Y& SEE FriHEE A7) A A
2718 A3 #AAA HF AF L Fa g ALPALE7(delayed puberty)dl
Me AR e3 4% $59 A% S0 FLEY. delelAe 249
dadre Fiol d§3td ALEZ|7E &olAoh Aes] A AR A4RE AA
AbE7] AgY el Zadd BAREZ HFAZL 9¥E ¥A Yok

8, 439 te ARY e G- Hotrl X - PAAAAH HHE
Bk A2E #EYe] velyn, Y= WU viNgeoz FTo| Idol
3 §PEn. 249 geAEe A 459 =& wI¥H. o] 2
A% FR22 Aoty o ZFo] dojd RAAA, E HF AL Aoy € AL
A ¢ g Atk 2HY ol F E AHL Ao WA BHxHA PRE AFTE
Bolxl A I WP E olyn.

o

Bl



3.4 A== AAYF A

Aadrlde AAA s 349 AAH 4Fol dojyez ojge] 9% E
gal2ie 477t ol IWSAG. dut 2 dE g2 § dF(Thomas F,
1989)¢} ¥l FQle] QAFXol(Daniel §, 1996), 4255 % £& F¥(Liker 7,
1988)& e A4LdE dAdez ¢ A Fo] Atk

ojx} A W AR JEL HFAErY HZFA A5 Yl U
olt}, x| F7A& Tannerd tanner stage’t MAHoZ 7134 HBHOZ ALHT
A tH(Barnes, 1975; Kreipe, 1985). ¢ ¥ & d&9 F¢e 29 Q47| & 50
A, A& A4E 29 9o ¥EE 5UAZ FEIo 2F¥G. 194E
AEZIHe A E 9njEin, 5dAE U9 SHE 99 @H(Marshall F, 1969).
Yutog Aolst L EEY A E AP oz vado HdPdo ged, A&
Zldle 2 d¥EodE UF, MY F AVl wE Y& HxE A7t UG
(Cronk, 1982). €& o}l%719 €3¢ FFe7 4459 Ad3 #do] dve
A& da ¢AF AAdolH(Moisan, 1990), 2R AH4MA ZstdliMe 1847%
Z7o] HAsA FUttEe E1E UH(McCance, 1974).

Lindgren(1978)& 2¢I¥olA 195433 19553 &A% A4 I 3733,
ozt 35738 10478 1847A #AE F Hid7]d 4L F dgdse F
dAZ&EE7 deide A% wet 271432, L3R, U4 ELE UYF
o] & A4 ¥rsde FAE ZAAY. ETFEAFH AFo] B doldFE
AFo] Zolx HFo] o FANLH Hd AF F7HA QHelYd 23 4F F
o et doE Aolg Holx ¥yttt wEtA AlEr|s wE] Jeds4E A
9 N 9=t 58 7teA S AANIET GFAN AUES gideR § IIE
AFAME 74 A MFH 23EHE S FAANES JHed, FAAFHE
dof BEAHELE AT 2FHAHe] WESTE FHAFLE Wken, okF7
(childhood)oll &2 A3ttt & A8 E o] &7 olHe AFNME £7]d A
&3E To] ¥& THU EE JdHAA AFel Hdxn B 13AH(Douglas,



1990). Ingemar 5(1999)8] A7 Aotz YA olg s d7dAE VALF
B4 I3 L FAHA 2Rl FLY S Yo HHE ALY
At Az AMGFY o] BF £ dE BHY 3tU<Y composition
hypothesis® 2739 AlZolu A& 7le] Al &) body composition®] W3}je] 9]
299 49} pre-pubertal growth spurt’} lean body mass$l AMgoll A
ko] vl go] F43 FrHst7] wWFeo} Arzied, o AGzAL Jd2E2A
o Fa% et 7Ae AFo] VPR xFAYHY FHAYo| HuE A7Z
F& olH§ body composition hypothesis@& XX gtz & = AHCooper,
1996).

Lente §(1996)2 <l AHE 1@ HHdME Fu EF A&7]7t BE
B%7t £& AEg RE QH@T-27ANAAM AT, AAFAFTT ey, 2
BAE Ao ME 2t AdlH L2 estradiold] ¥F FE7t At} estradiol
o] F7te BAH7A BEHUG. ol AL 20090 WA= 2WE YHoE
F3 zAE A9 A, estradiol MRWe FHE FHIHE z=2Eo
2 g3 A Ak 44T body composition®] W3} el ALE7I Al Fo] FEgE
nAE e 8¢, & FHHY 2Rl g o A7t AP YA oA
A g4 &8 WEAe X3 ok



A3F A8

1. 4793 2 712

Ardde 1986 FA FrIx AT FEdd Ye 2% 18del A
4FQ 4307 MAE dYLE FAHE FHAT FoA ARG ATFRAA
& 19867 E 19973714 vid €45 AMEZHE FAT 7 olF ¥
AZEY FAYYH 2ANNEL MY F(1989,1997), A4 $(1993)] A = o
A

A AZle 254 ddle uid 693 7450, TR olFdE AF ¥
go] B¢ AHFEQ 8¥€d HF HuE WEA AR 12dAQ 199736 =
e 3¥dojnz A YL 2 6¥ FHHADL B3l olF ¥R
FZES T4Y 430%50dA 2119, A= 219%8) FolM 12d3 od A& S
AgE F AAND F¢e G2 10083 A 119908 FHEL 27 474%9
53.3%°l . E4d LHE HFATFUYLE 124 F3 ZAE olF 2 AA
4308 F oA 219" 2 E2 1004, A& 119%F ol Aot

2. 47494
(ENE I A X

24U 2RAE SO W A WAL FAHA AR 2
Age FAe ABolA LA ohd s Bakashd B4 FolM AT

o Fosnz st FAY 10-208 & =AY o2 HdA3Foy, dHE AL E
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Ae o 79 SRR ALY, A%, AF, 94, ARFA 3, dFEF3 Y
ol U@ Felst 42 sk

U A EA

Wd Zt duE FEIHY EAEFAH @A JAZAHE AN AAE
Aol A =AY FEL UF WAL g2 Frisancho(1990)7F B3 ¥
PE olg3ty FAHRFLH, A, AF, HPFA, FEEd, de € Pl g
59 3 g AARAI)F(WHO)ZY ARG 24E Video Taped B
EHE nAAAT A L AL By WA M BEA, oA,
diol g AFAL 7|5l dFMeoz Bolm ANHL AYFPo= A 3y
& (head piece)Z D7t g ol XA ¥F AEZ EH3 FE FedA &3
e £ wolst #A B} mm @H7AA FHAT. ZE ddAE sinE 23
¥g 33 100g o2 FAES AAT FeHA dHe] FEF X REA
Mz &MA & F AMFE FHIAAYG. MAFd JFAHL Beam balance
scale(Continental Scale Corp. Chicago, lIl, USA)E A}£34 0.19¢=712 &3
#Ad degsde d¢SAS 2L Y A FF9 FLAHY gHE 7
o2 FA&HAUY 53 4FU2 ARFAE A2 ¥ BE FHA U 2147
e He s} A#3 A AEE HASA 199 ZAgle] A& B
T %4E FAH}E2 A 2xE €°:F At 2A7IE Lange skinfold
caliper(Cambridge scientific Industry, USA)E °] &3} c}.

O dds=E
sz 3L AFUHEAEC] Fuld A A7 1992d 84 28
AFE 9¥ 4974, 1993 8¥ 27U FE 9¥ 4Y7hA, 1994 8¢ 28U H-EH 8%

3199 Hlxd A7l A AYHAUAY. S EE Tannerd] 584 J45E £
F(Tanner, 1962)el <At FHHL SEIGdA g AH7LdgdAE GA9
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A7 R, dede SR SEEed R 4749 ZYAR, A €A
F5, 2932 R WAAF YL A g dd B FHsA.

o 29y

ATHEEY Yol L Fdojgtr AFFA Y A& Aozt Uk mEtA
Hx FANY Y8 649 THY F Iz EFIHIL, Z FHNHY dHE
At 861 d BA 641U AFES EA 639, QA 73%WolAReH, THA AR
g2 379, 92 46901t ZE dAFddel 2¥E THAYH 1747A 9] 7]E
4o X §sdH(Figure 1).

AA4gel ¥stE £M37] s 2o WHE AHEE o B4 A

RA, &3 AFEE HTA 10p, 25p, 50p, 75p, 0pE Yol Yolo ug
¥3E EYAY. A4 SHAF di FAEHE Mg t AL FH
Aol ©E 4] AolE BN

A, K59 Hold @& 4F2 zol& BY] A 134 E 7IELE 39
g2e] A 29 A4l wddAd ua ERIAFon, X P4
T 29 fdgdAd me ERIAT 2AAAANAH L 25pu|vt, 25-75p, T5p
ojdel 3749 2§ YFol EAIAY. A A $E dEUAE =R
A ELE F NGy Q& oRE FE2 BN o]g3Aen, doto] HS F
wigddAs d2EZH EHE F UHFE] Wi fEdgedAd 23AFA
Aol 28 ¢ Fol B4 ol AHSEY Aolo] ©E AXEF] H3e
A7) sld 4 dgoN EAEH(ANOVA)E 3Ax, 3 FAE AA9 7
g EF EAEA(MANOVA)E A3ty JAHsdAd d& AAGdFe 2
ol & EA3g.
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Figure 1. Age at examination
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A4 A4

Z2Ad7e dAdR2A 19863 84 Fr1= ZRT Fge 2w 13hd
o ARFA AA AA FE 430042 2119, A 219F)F L2, o]FoA 129
T i@ AAFZHE MY 8 5 UANY F & G 1008 947 11992
FYHEL TZ 474%% 533%°IAT. 40 X¥E A 404 Ao o
BAEe Holg B 3t A7 ANFAHAMY F de WP AF ¥
€t AL o83 "I 1293 FAE GFAEF FEHE dAAEY
A et e F AP {4 @ 2el7t AAHTable 1).

Table 2. Comparison of growth-related variables and blood pressure
between completely followed-up and withdrawn persons

Male Female
Variables
Follow-up  Withdrawn t Follow-up  Withdrawn t
Height 1184149 117.8£50 -0.90 117.2+46 117.7+4.7 0.77
Weight 21.0+£27 21.1%£35 0.37 20025 20122 0.45
BMI 14912 152+1.7 1.23 145%1.1 145+1.1 0.11
SBP 97.3+9.2 989+10.8 0.39 96.9+96 96.8+120 -0.92
DBP
59876 61.7+84 1.27 61.2£89 60096 -1.26
IV(immHg)
DBP
51.4819.1 53.08+8.7 1.31 526+9.0 51.3+98 -1.05
V(mmHg)

BMI : Body Mass Index, SBP : Systolic Blood Pressure, DBP: Diastolic Blood

Pressure
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gl AR FAFL 124%EH MA7AN BEHUEGY, 124ddE
150.6cm, 14491 165.1cm& AF T 72cme 4%3E& Bk 12~13M4d dFHF
79cm7t 43 JA4E7 713 FH(Table 2). &9 A Sl 104%H 12
H ApolojA g AFET ®E Ao FHE BYow, ARG A% FA
o) wal Yehdth 11~124d 487 6.7cmE AAEE7 713 oy Exy
o= HAtH(Table 3). 7THAYE 7R E Eate Aol Aatuct AU, o=
AN F4%e] deide A7 104FEH 122A7ARE qae el A8t
(Figure 2). 134 o]¥3EHE Aol Z7184E Gas} day AFel zto)7t #
A2 FAHLEE F¥ AolE B Hp<0.001).

gl A AFe A4S A FAFol Yojue ALY 12MA 144 A}
old] T} Aol Hlsl MEA MFo| F A 124l 426kg, 134 486kg,
144 541kge 2 AT 56kgel 78ttt 2y AR E 10~13471A] A
Fol mzA Frser, 11~13ARAXE dzt9 MFo] FARG U, a8y
144 ol ¥R EE Aty MFol en FAHCE 93U cHp<0.05).
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Table 3. Physical growth from age 7 through 17 in males

Height(cm) Weight(kg) BMI(kg/m®)

Age(year) N MeantSD cm/year MeantSD kg/year Meant SD

7 100 121.8£5.07 27+3.34 153+142
57 27

8 100 12741554 25439 156144
49 33

9 100 132.3x5.44 287533 16.3x2.23
5.6 40

10 100 137.9%£5.77 32.7+6.60 17.1£240
55 47

11 100 143.4+6.45 37.3x8.11 180268
7.2 5.3

12 100 1506£7.70 42619.89 186+297
79 6.0

13 100 1586+8.08 486%10.70 19.2+3.05
65 55

14 100 165.1£7.28 54.1+10.14 19.8+289
46 39

15 100 169.7£6.42 5801914 20.1+269
22 29

16 100 171.9%6.10 60.9£9.07 206+278
10 28

17 100 1729%6.19 63.71+8.68 2131261

SD : standard deviation, BMI : body mass index
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Table 4. Physical growth from age 7 through 17 in females

Height(cm) Weight(kg) BMI(kg/m?)

Age(year) N Mean £SD cm/year MeantSD cm/year MeantSD

7 119 120.5+4.87 54 21.7+£3.30 29 149%1.39
57 29

8 119 126.2+£5.33 246+4.36 154179
55 31

9 119 131.8+£5.78 277544 15.8+2.04
6.4 45

10 119 138.2+6.75 32.2+£7.06 16.7x2.44
6.7 57

11 119 1449%7.16 37.9+857 179275
6.3 59

12 119 151.2+6.67 43.8+9.87 19.0x3.16
40 49

13 119 1552+5.39 487%10.14 20.1+3.42
24 28

14 119 1576495 51.6*9.30 20.7t3.16
1.3 16

15 119 1589+4.74 53.2£9.04 21.0+3.02
0.3 0.7

16 119 159.214.72 53.9+9.06 21.2x3.11
04 1.0

17 119 1595£4.77 549+£882 215*301

SD : standard deviation, BMI : body mass index
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Figure 2. Height and weight from age 7 through 17 in male and female

AAFAS4E U 25 Qo] B WMoz Zrhsyc dRte AIBA
FE HAZAAE 98t gRoy, 24%HE A7 ¥ #€ 290 11~
13419 71t oate] MAFAF7E 42 201, 207, 21002 ExBG FF 09
AT ghon, BAHLEE {F ol RAD(Figure 3). FAre} o=k 4
gEd= A¥ol F/SAA MAME Frhste 154 olFel: Aol A4EH L
gaEt Zo ¥E AF5E2 YRFAE A7 ZE QAHAAN dREG 52
g BRon, dAdA 11ARE 14A7AR Basort oA Fodte 282 =
AA g, AR E 114 JFEH FH3 F7istd 174E 234cmz EatEY
0.84cm F vHFigure 4).
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Figure 3. Body mass index from age 7 through 17 in male and female
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Figure 4. Mean triceps skin folder thickness and arm circumference
from age 7 to 17 y in male and female
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A F7tl we A%, AF, AAZFATY #EASFE Fig. 5 - 108 2o}

Aol Aol gt Azl Aol Ftgel uwet 4 B geol 37t
sa len, Al E 154 olFRE, AAME olEtt ME 144 o|FRH
457 Zassc B4 HFAole 4% FsdE dASA #A=H
At MFe ASde A3nes 28 FURFAA d3je] Fsigte wet 4 2
A+ 79 o7l A Frtaidch gxe A SdE 114 ol ¥E 90pH
75pe] H#ol 333 F71std, 1440l 90pF S0pel HFe zbo]7F 18.0kgel
ot 154 ojFele EH5 T HF Aol7t FAHI Jon, Fr&Er F43
Zastdck e A ARY HE 104RE BEAFT H7Y 2oj7t F71
sgon, 134 ol¥ole HTY F/EE7 Zhstd EHFT HAolst dASA
FA = Ak

AAFAFY AS FAs 947N EASTY FFe o)t AFHA FA
QA 104 olFREHE Aol Frgel wabM 49 90patT 75pel ol
343 7t ynia Eesed Holrt FH FrhstAch w4 10p, 25p, 50p
ol BEe 489 Frbel A 2 Aolrt dAHA FAHAT A 9N
B 75pe] ol FA3 Fslslglen, 124 d& 90pel HTol 240, S0p 18082
6.09] ol R At WY 50p, 25p, 10p] B FAet upAILAZ 104 ol F
A= 2 zej7t dASA FAHULH, 144 ol Folle FZ9 F7E =7t F33
#Aasrsh
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Figure 5. Height percentile from age 7 to 17 y in males
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Figure 6. Height percentile from age 7 to 17y in females
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Figure 7. Weight percentile from age 7 to 17 y in males
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Figure 8. Weight percentile from age 7 to 17 y in females

- 22 -




16

~o—10p
-0-250
~a~ 500
——750
-~ 90p

8 9 10 A 12 13 14 15 18 17
Agelysar)

Figure 9. BMI percentile from age 7 to 17 y in males
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Figure 10. BMI percentile from age 7 to 17 y in females

2. =5 4 AAGF ¥

7h 5= BXE

~

1348 71#22 HAH%4EE Tanner staged] Wl EFE A3 S2UEd
© 9A9 26%7F AHErIde dg AEH 1944 31, 25%7 4, 59 A9
A7l £x3A. 14HE AA71 40%, A&7 el 7%7F XA
o ngdddAs ZAMNAAALY] 74%7F g 1Al £XEH 1, 29 Al 16%,
4971 Ut s $E9 wdo] Y BEEgd AA AP ArH(Table
4).

Azte] FSole SR Lol 1349 o9 37.8%7t 4, 5eA EXHAL,
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ZAH A 119(9.2%6) o] AtE7IA el e 19Ad £Edo, 9271 EA
Bop AREZIZE #E]l AEERT. f3dedAs 1349 oln) a7dide 29
(77.3%)°] A7l AFsHAchHTable 5). F¥Egol F29 W WA Yg
pra=

13419 AFH MF, MAFAFE W EF SE2UE 1GAdA 5342 2
FE F7a e, & deddags A3 AFL 2F A7 #@ch 28y
AAZFAFE L2 194E Adsiz EE A A7 dAEd =i
(Table 6, 7).

Table 5. Maturation stage by age 13, 14 in males

Pubic hair Testis
Agelyear)  Stage (%) (%)
13
1 25 (25) 74(74)
2 29 (29) 16 (16)
3 21 (21 7@
4 18 (18) 3 (3
5 7 (7)
14
1 7
2 20 (20)
3 33 (33)
4 32 (32)
5 8 (8)
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Table 6. Maturation stage by age 13, 14 in females

Pubic hair Breast
Agelyear) Stage n (%) n (%)

3

1 11 92) -

2 24 (202) 8 (67

3 39 (328) 19 (16.0)

4 35 (29.4) 22 (185)

5 10 (8.4) 70 (58.8)
17

1 1 08 -

2 7 (59) -

3 19 (16.0) 2 a7

4 33 (21.7) 37 3L1)

5 59 (49.6) 80 (67.2)

Table 7. Mean height, weight and BMI in relation to the pubic hair
development stage at age 13

Height Weight BMI
Stage
Male Female Male Female Male Female
1 151.8*+6.83 14931762 422+652 39.8+11.0 183+231 176+3.46
2 1565%6.19 156431533 469*109 469*990 19.0+357 19.6*3.38
3 1623%596 155.1£393 503+870 482+737 1911281 20.0%281
4 16301640 157.1t456 526*+822 51.2+100 19.7%£238 20.7£356
5 169.1+£525 1576+592 6371147 568*124 221%394 227+354
BMI : body mass index
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Table 8. Mean height, weight and BMI in relation to the breast development
in females and testis development in males at age 13

Height Weight BMI1
Stage
male Female Male Female Male Female
1 158.0x847 - 488+11.51 - 193x3.12 -

2 157.7%£577 1498+957 46.0%850 389*12.70 184*282 17.1+4.24
3 1627%6.88 154.0+t539 513%748 459*1044 194*292 192*3.25
4 1678%+3951555*476 529*416 472*+760 188+094 195+2.74

5 - 156.1+4.62 - 51.1+£9.67 - 209+3.34

BMI : body mass index

Y. SRdedAdd de AMgge g

13419] $2de dAE 7lg¢ez AN dFdEE 579 Doz EHSY
TARE 17TA7HA QAo A3E 2434 5aAd AFste g2 74
Ha AFo] 1273cmE & dAEY HF 58cm HoH, 2 3 4849 HFANF
< Z7} 121.8cm, 122.9cm, 121.0cm, 120.1cmelth. 2t Ao Ao we A%
o] xtolg EAEZ] A BAEAE sk 7HY AFe we 59A9 Aol
1, 2@ A2 g o (p<0.05). i0M7A Z+ ©AE NP Hole HEH UdAEHA
FAHAATE, 114 olFE JAGLY Aozt AA7] AFEA 1249 52A
163.0cm, 4974 155.1cm& 79cm<] =ol7t AU 13AFElE 2 FEe Fof
7} EolE7] AAEY 16M 9= 584 1749cm, 394 1733cmE 1.6cme] Aol &
By Qe A9 AR ¥srt G4 v Y By 7He 47
€ ug s5aAe de 1947 & dAg F% o7t ANH(p<0.05), 2¢
A 324, 42AE A Zolrt AUk AE7] olF e AIA MAMFEE &
[z A o)zt Y H(Figure 11, 12). EaldlME we 4249 3§ 134
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Figure 11. Height according to pubic hair stage at age 13 in males
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Figure 12. Height according to pubic hair stage at age 13 in females

AFe] 2S5, S2%d 5@Ad S3te 74 A9 HIFAFS 268kg2 2 |,
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2, 3449} 22.0kg, 22.2kg, 224kg Btk o 46kg FE 3on, ol FAHRE
23 h(p<0.05). ol2F Aol Aol FrEAE A&HUeH, 17THAE 5
GAY AFL YT 737kgoE Y& CAERY {FsA FHI4DAHA A9,
p<0.05). A TH9 HIFMFo] SF2EE 1947 194kg, 224 20.8kg, 3G4
216kg, 494 223kg, 5YAZt 253kg, 22 59@AY HFol & dAxRYg ¢
30kg ~ 5%kgAE E}ow, ol § zlole FAHLEZE [YFATTATAA Y,
p<0.05). 28y FAtste g 144 ol Fox S2uE dAHd e HEAHFTY
Wste A cH(Figure 13, 14).

0o e e R -
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Figure 13. Weight according to pubic hair stage at age 13 in males
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Figure 14. Weight according to pubic hair stage at age 13 in females

74 9] MAZFAFE dW EF S2LY DAY ¥4l A HFigure 15,
16). 22y G Ffole 94 olFFE MAFA 7t FH3 FUHE A e
ol AN&HoZ tE QA vl & g BAFUon, 1749 HF A
AFAFe SEEE 5247 & @A HE FAHeE FdA FRo(dd
A A9, p<0.05). 23U AR A = ALEZIE Blold A7IA 144 ol FoE W
dA 9 Fojo] WE AAZFAF] Wae |
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Figure 15. Body mass index according to pubic hair stage at age 13 in

males
240
20 |
200
o 80 }
E
2
3
@ 160 F
8- SLag8
-~ stage 2
140 } —a—stage 3
—4—stage 4
—&—stage S
120
00

7 8 ] 10 " 12 13 4 15 16 17
Age(yea)

Figure 16. Body mass index according to pubic hair stage at age 13 in
females

SEggdA g 4%, AT, APZFATY Aot BEYE BY) A A F
EAEH(MANOVA)E 39t @A oA ZFAA 7~1749 71E ¢ 1349
SEUEEAI 224 E AR, AT, AAFAT/ 22 dAlRg ey, oy@
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ZAole TAAHLE ol & AHTable 8).

Table 9. P values from MANOVA for repeated measurements for groups,
based on the pubic hair stage

Variables Male Female

Height
Group 0.000 0.000
Age 0.000 0.000
Group X Age 0.000 0.000

Weight
Group 0.000 0.004
Age 0.000 0.000
Group X Age 0.000 0.000

BMI

Group 0.005 0.076
Age 0.000 0.000
Group X Age 0.002 0.001

BMI : body mass index

o AAriggdAdd de AqYLe] ¥

Fudg dAe nadd dAd @E A3 MF9 WilE Figure 17-223
2o, n@dddAs ZE QYA LSEAT AFHY AF, MAFA5Y o
7b itk ARl A 7Ale] AAe fubdg 59AUE 28 A0 ¥ fAsA A
. AFe ASolx TAdE 5TAZ 28 ARG AW, ALEY] olFdE ol F
atol7t E1E7] A A 154 o|Fev WEGAZ Ao|st gl AFFA ¢
£ THl 14.2~1522 2E9dAIt FAFHLE /R4 Aole gdAed, 124 o F

E 584 &3t F9o MAFAEI T3] A Fstd, 124 58AF9 A
AZFA47E 198, 494 1822 169 izt dAen, 174 27 221, 2092
1.29] zol7b YUk 28 o2 d Atole FAALE {3t @t
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Figure 17. Height according to testis stage at age 13 in males
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Figure 18. Weight according to testis stage at age 13 in males
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Figure 19. Body mass index according to testis stage at age 13 in males
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Figure 20. Height according to breast stage at age 13 in females
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Figure 21. Weight according to breast stage at age 13 in females
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Figure 22. Body mass index according to breast stage at age 13 in females
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2h 2RMEA A BE VMGG ¥y

ezl ] 2RANRYE 71Zo8 25pu|wel AFsE AS Eary, %~T5pe
Intermediate, 75p°]3& Late stageZ Y¥o] £43%th Table 9= 4 GAEE
2RNF AFANY AR AF, A5 FFLE Vb Rol 2FAF
NFAA AR5 AF, AAFASE 32§ $98 2ol7} AY

Table 10. Height, weight and BMI at menarcheal age in females

Menarche Year Height Weight BMI
stage
Mean+SD Mean*SD p MeantSD »p Mean£+SD p
Early -
(n=24) 11.3+0.60 15561466 022 5001982 059 205+29 033
Inte tate 12.6£0.40 155.9+461 495+859 203%3.12
(n=60)
Late
13.7+0.49 1570500 48818.72 19.8+324
(n=34)
all 12.71£0.96 156.1+4.73 4941882 202+3.10

SD : standard deviation, BMI : body mass index

Figure 23-252 Zt 2 §&9 7TARH 747X AZ3 A5, AAFA59 ¥
32 Jed ageld. A% F¢, dF AAAHY Tl Early’t 123.3cm,
Intermediate 120.7cm, Lateq! Z$7} 1182cmSo.2 Early#o] LateZRt}t HF
26cmAE AFo] Tk 2FAFAAHo] ME A9t Aol o, ol FAA
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Figure 23. Height according to menarche in females
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Table 11. P values from MANOVA for repeated measurements for
groups, based on the menarche age

Height Weight BMI

Group 0.000 0.000 0.001
Age 0.000 0.000 0.000
GroupX Age 0.000 0.000 0.000

BMI : body mass index
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ABSTRACT

Twelve years Follow-up of Physical growth in

Kangwha county in Korea

Changsoo Kim, M.D.
Department of Public Health
The Graduate School
Yonsei University

(Supervised by Associate Professor II Suh, M.D., Ph.D.)

Age differences in height and weight derived from cross-sectional studies
can be the result of differential secular influences among the age cohorts. To
assess physical growth exactly, longitudinal studies are required. In Korea, no
study has been published which uses longitudinal study. The purpose of this
study was to assess physical growth at different ages from childhood to
adulthood, and to examine long-term relations among timing of puberty, height,
weight and BMI.

Anthropometry were measured every year from entrance into primary
school until graduation from high school. A total of 430 first graders have
been followed annually up to 1997. Sexual maturation status was assessed
between 12 and 14 y. Among the 430 children, 100 boys and 119 girls were
completely followed up. Data for 100 males and 119 females were analyzed.

Peak height velocity occurred at 12~14 years in boys and 10~12 years in
girls. Whole-year peak height velocity is 7.9cm/y in boys and 6.7cm/y in girls.
The mean BMlIs of boys and girls was gradually increased between 7 and 17

y. A different pattern was found for the increase of BMI between boys and
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girls in these age period: for boys this increase was mainly caused by an
increase in nonfatty tissue, whereas for girls it was caused by an increase in
fat tissue. Weight and BMI of rapidly maturing boys based on pubic hair
development stage were significantly higher than that of slowly maturing boys
between 7 and 17 y. For girls, weight and BMI of the rapidly maturing girls,
based on either pubic hair development stage or age at menarche, were also
higher than for the slowly maturing girls over the entire period of study.

In conclusion, girls experienced sexual maturation and growth spurt earlier
than boys but the magnitudes of height and weight velocity were smaller.
Children, who matured rapidly, were more obese than slowly maturing children
between 7 and 17 y. This result showed that weight and BMI were related to
the timing of puberty. .Associations between intrauterine environment and

nutrition may be confounded by, or mediated through, effects on this result.

Key words : height, weight, BMI, growth, sexual maturation
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