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Minimal Weight and Body Fat Percentage in Relation to the Onset of
Menarche in Korean Females

Fun-Sook Jeong, Jeong-A Lee, Hyeon-Sook Lim'
Department of Food and Nutrition, Jeonnam National University, Gwangju, Korea

ABSTRACT

Menarche is a main indicator of sexual maturity which relates to a reproductive function. The onset of the menstrual
cycle differs individually and is influenced by many variables such as socio-economic situation, race, genetics, climate,
altitude, nutritional status, and physical growth. Among them physical growth has been known to be the most influencing
factor, particularly when expressed as body fat designated by weight. This study intended to investigate the body compo-
sition of girls around the menarche period and to evaluate the minimal levels of weight and fat percentage needed for
the onset of menarche. A total of 101 female subjects, aged 11 to 13 years, were recruited from the 5th and 6th grades
of an elementary school, in Mokpo, Korea. The subjects were placed into one of two groups Pre-menarche and Post-
menarche groups according to their experience with menarche. Thereafter, the subjects in the Post-group were placed into
4 subgroups based on the number of menstruations they experienced: Post-I (1 — 3 times), Post-II (4 — 6 times), Post-
I (7 — 9 times), and Post-IV (> 10 times) . The average age at the onset of menarche of the subjects in Post groups was
11.2 % 0.6 years. There were significant differences in the data of anthropometry and body composition between the Pre
and Post groups, although the mean ages of both Pre and Post groups were the same. Weight, waist, hip and thigh girths,
fat percentage, and lean body mass of the Post groups were significantly higher than those of the Pre group. Height was
not significantly different between the groups. Weight was highly correlated with body fat mass (r = 0.92, p <0.001),
fat percentage (r = 0.85, p <0.001), and body mass index (r = 0.91, p <0.001). These results indicate that weight,
compared with height, reflects body composition well and influences the onset of the menstrual cycle. It could also be
suggested that the minimal weight and fat percentage needed for the onset of menarche in Korean females are 41 kg and
17% to 19%, respectively. (Korean J Community Nutrition 10(2) : 196 ~204, 2005)
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(growth spurt)” 2t E8lw= AESA Wig £ A37 A
9 wWE 7L AA 739 Wsh 4 s Bo) dolvk=
Al71cH(Baek § 1997). 53] o342 A o] A7)l 273
(menarche) & A3 =il ol oA AA7|He]
ks YehE 93 X %otk (Rosenberg 1991).
%27 A3 A AAA g Az} wolx| 1 9 tH(Hulani-
cka & Waliszko 1991; Eveleth 1986; Laslett 1985; Wys-
hak & Frisch 1982). o= AL3] - A8 452 ddo]
FIEE RIS ANE NS A Aol X157 B
9l Ro g AZETH(Ayatollahi & 1999; Khan 5 1995).
o537 A 37k 27 A7, Frisch (1990) 2] A}5.0ll
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2Jshd, 16.54)(1835) £ 14.041(1900) & AA 12.94
(1980) 7kA] RFolxt). A Anderson $(2003)2 w|=o]
A FHE F 9] AFHA A ARE B A, 1963~
1970\ 12,7549 27 ™ol 1988~1994 3=
12,54/ 2 B gopgoia sigitk Sejvete] Z¢% 1970
Aol ZARE A 60008 27 AFL 16.141 1, 409
£ 15741525, 20dE 14.8412 404 Alolof 1.3417}
Yol o H (Ku 1977), 1993l 13.54 (Kim & Park
1993) 2 ZAFERY, 199739= 1244(Kim 5 1997)
231 HIEE § 27 d%o] AlE wolRles FAlel ik
a2y gRelME, ARTE FHOR, 27 A%0) ¢ o]
4 ForAA i FA =AY (Whincup 5 2001) 23]8
FoE Aol oS AAstn Utk ofefdt 4L
AegoR A% el JF nitolztar s
I QH(Tryggvadottir 5 1994; Dann & Roberts 1993).

27 A" AL - A - 231 wilg, QF 9 sHls 2
< F33 89, 1T, 71F, JddH 59 FHLQ B
&% & AAEF 93-S Pl Ayatollahi 5(1999) &
A A AZEX] 4 (body mass index: BMD) &} AH) - AA|F
0] o]& Aol 27 AHe) FFE 7R FLA4
A2} 819k Herman—Giddens (1997)& Q1 7t &}0)
£ AA3tHA Wil A 27 AFLS 12,9404 391 o
AL 122412 Wt s8It} Satwanti 5(1982)2 AF
A9 & g FFAE wel 27 dHo) tErty §
ek 38 Maclure 5(1991) 2 A& @o] A3k A4
AA e geFel] dglol 274 A7)7 wE2oka sleH,
o] opAlo} - EsFEAS A - ALs| 93 (ESCAP 1982)
T FFLE7E BA7)50 TR Ae R 1%
ol Y AAE FAME AALST AAS) I B2
A7t FRE A 20417] FHbel] 249 P50 =
7 A71E AR gEAEA & AsE Jehle A
QI Aol 27 APIE dEdths A Wel 8ol §
o] R HHSimmons & Greulich 1943; Marshall & De
Limongi 1976; Zacharias 5 1976; Ellison 1982). 1%
19709t Eo9iMe F AsEt A8 AT 85
o] 27 AI71E AR TR ARkER: o) A7|HUAT
(Frisch & Revelle 1970). o]2jst Aslie &) 1940d
o] 2" v} e, Hjge] 27 A71E Y= (Sim
mons & Greulich 1943) W8-S FsAA, AL &
gol 27 A7l AHARJA FEE 71X Ho] opdrIsh=
AWZ+e e otk AFE AXg 159 43dE 7t
ABZ, Ao F 45E el ARE AME AAHE,
A F7o] UuistE7] A7KA AT AAE-S ERY

AL - ool 8% - 197
© AEE 2o g} A v]Eo] 1723 % =HHE 4734
27t FA"Eths 3 (Klein & Litt 1981)¢] A1, Ma-
clure 5(1991) & ¥3AEE sk Y 28R & o
233kl ARG v)&el FEig xlolrt vk 35k H2
o, AH A= 222 HE HE2 ojn) 24 Ao 2A
s, obg 7|9 ATl EAEE AT FEol 27 Al
71 FEFE 713chs o]&o] A= AU Koziel & Jan-
kowska 2002). 97 FF o] AAHe] glojol dA}H)
& 5 A7lsol ¥drh= o] e o] Ayt
Z Qt=Z 7l (androgens) ©] A|¥EZR oA o] ~EZ Al (es-
trogens: E) 22 AWE R xupzo] F71skH 4 E
FE7F AR &b 9ok @R E 501 AR
of] G3AIEE Eefl et Aldshe] Zdo] wopzict. o]
2 8 F E v57H AU FE2E FAHEA 4734
7t M AGREt AR gEo] UFE AA vk
ZUF gow 4 $2E Fulo £330 doju AAE
& Atk A 2 €34 AoHKlein & Litt 1981).
Jv AR AlFEHRE o] 23 A71E Ashke 7t
2 F23 xR F 4 (Moffitt 5 1992) 0] =7k,
AFRe= AHE Ads) o] Bt o] kSt George
5 1994) = Asrt F&E3}T ek

TUelAE, Aol Aedt g, 27 A%l digt =
A} B 27T} AAPES] B3t AT olFoiAR oY 2
7o} JiAIEE AA Ao st A= AL /Sith ol
B Ao 2304 QA A AR 558 Sokr
AL ik

dAen R A9H

1. A70IYA Q AgE R

B ATE g EXe) AXT S 258w 5~63hd0|
ANEE TR 11~13A] A Follx] E AFFHAf ojsf &
A3} FE7F AEo g gt 1019 ATHIAR 3t
T ol ATWIAE 27 APAR wgt =
BAAT(Pred, n = 25%) 3, 23FT(PostT, n = 76)
O F TESIY, Postd& olE°l S €733l we}
thA] Post— 1T (1~3%), n = 26%), Post~I(4~63], n=
199), Post—II#(7~93], n = 16%) % Post—IVZ (103}
o4, n=15%) 22 Wrilth 2APIHE 2000 5€0)
ek
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198 - 8= A3 9) 2HIA] QA g} AxE

AR 7iQPE HHE Bl AR A AL 273 o
A2 ZARI T, o182 sl M3l JERE F3 Al
it o AFdA £29 w&E Y 2 7t
ALSE FEI7T AER O SHshs o E 2SIt
AN AZ 9 Az 53 24 9 :00~11 : 00A}o)ol
12A17t0)d 83 HAAM AAE ASstn Axd e 54
s AES A9 FEL2 A, AF, e, dPolE
g L QEZ &Yz Ed o, 0|5 groZHE BMI{A
Zke)/AA(m)} & WHR (waist/hip girth ratio) & A&
SRk A2 A7 E 85 ARSI BIA,
ATEHCY, A8 o83l S5l oH, AALE, AA
uhet b v x]4Z 22 (lean body mass; LBM) & itk
Al AFn AALES] AA 5 2R 23 E
gl GA AFH AALES F7Es7] A Prexd o
Post—17¢] B AT AALES FHOZE UdFH 2~
3 & A8l 7 5] 9% (sensitivity), 5°]43
(specificity), 7P 947} 34 (false positive & negative),
2 ozt 24 B4 S (positive & negative predictive va-
lue) & H7FsHGtH(Table 1). 94| #F2 AL Freire

Table 1. Tabulation format for the evaluation of menarche period
judged byweight or fat percentage

True condition

<Cut-off (+) = Cut-off (-)
Screening test
<Cut-off (+) A B A+B
> Cut-off (-) C D C+D
A+C B+D N

Sensitivity: A/(A + C), specificity: D/(B + D), true prevalence:
(A + C)/N, screening test: (A + B)/N, false positive: B/ (B + D),
false negative: C/(A + C), positive predictive value: A/(A+B),
negative predictive value: D/(C + D)

Table 2. Age and anthropometric data of the subjects

(1989) 7} AA & vh&-<] 40 21
pri=g

1) Sensitivity > 0.5

2) Sensitivity > 1 — specificity

o
rﬁ
J
=
N
f
S{E
o
Hu
.2.‘.'4

3) Screening test prevalence + specificity > 1
4) Sensitivity + specificity > 1

3. &g 24

BE EAx2]= SAS (statistic analysis system) &
3L o] &3lo] SN APF EE 74 A R
B EFHAE ARESIGch A oA A8E B9
zJo)= AR EA (Generalized Linear Model: GLM) 2.
Z 74 752 45392 Duncan®] TS o2 p<
0.05 oA A1EHAFE AASATE Pret# Postd At
o]} B9 zo)E= Student’s t—testE FA p<0.05 F
FolM FAAE AFsIch dE QY Az 5 ¢
A2 Pearson?] A#ASZE Hr1sldh

]l_Kl-

a4 3 a4

1. A9] - BN &Y

£ A7aidArl 438 7199 ARS - AAIR §A3E B,
°o]g9 ¥ - B BF gEE 1E o] & Ao,
ol z] 9] &AL A3 (30%), E++U(19%) T AEZ
(16%) <101, oHYE AGF57T 7P BkeH (65%),
A4 (14%) oIt MHIA (10%) Sl A8 71
A91L 100~1909+(52%), 2009+ ©14H26%), 100
ohe ulgk(22%) wolth ol#dt AL - AAH 5L 2

ATIREC] F - ATl S EE HERMISITH

Post groups

Pre group (n = 25)

Post-1 (n = 26) Post-ll (n = 19) Post-ill (n = 16) Post-IV (n = 15) Post-average (n = 76)

Age 11.7 £05 11.7 £05 11.7 £06 1.7 £06 119 £07 11.7 £06

Height (cm) 1437 +68 162.7 =39 1513 =42 1530 66 1540 +52 1629 £ 4.9

Weight (kg) 347 +52° 452 *75° 463 £57° 483 *83° 483 +90.8° 468 +7.7°
BMI (kg/m?) 166 +2.4° 194 £27° 203 £27° 205 *£26° 201 +35° 19.9 +29°
Fat (%) 163 +53° 214 £47° 227 £46° 245 £5.1° 233 +£59° 228 +50°
Fat mass (kg) 59 +27° 100 +£41° 112 £40° 120 +45° 1.7 £51° 1.1 £44°
Lean body mass (k@) 289 +33° 352 *£3.8° 350 £37° 363 £47° 363 +50° 357 +42°
Waist (cm) 59.6 +5.7° 67.1 £65° 665 £67° 683 £57° 67.5 +89° 674 +69°
Hip (cm) 766 +48° 857 +47° 868 £51° 884 x64° 872 +8.8° 859 =7.8°
Thigh (crm) 427 34 491 *446° 491 *£41° 514 £51° 51.6 =5.1° 299 +49°
WHR 0.78 + 0.05 078 £ 006 0.77 = 0.06 0.77 + 0.04 0.78 = 0.06 0.79 + 0.08

1) Values are means * standard deviations

2) Values with different superscripts in a row are significantly different by Duncan’s multiple range test at p <0.001.

3) BMI: body mass index, WHR: waist/hip girth ratio

4) Pre: pre-menarche group, Post: post-menarche groups: Post- (1 — 3 times), Post-Il (4 — 6 times), Post-lll (7 — 9 times), Post-IV (= 10

times)



Table 3. Pearson’s correlation coefficients between the data of body composition and anthropometry

All subjects Height Weight Waist Hip Thigh WHR BMI
%Fat 026 0.85"" 0.82""* 0.63"" 0.33™" 0.82"™" 095"
Fat mass 0.40" 0.92™** 0.83"* 0.67° 0.30" 0.84"" 0.94*
Lean body mass 078" 093" 0.74™* 073" NS 0.82"" 0.75""

Pre-group Height Weight Waist Hip Thigh WHR BMI
%Fat NS 0.73™* 073" 0.58"" 0.52" 0.88"*" 0.97**
Fat mass NS 0.83"" 078" 0.68" 047" 091™" 0.98""*
Lean body mass 078" 0.88™" 0.57"" 0.82™" NS 0.58"" 0.43"

Post-groups Height Weight Waist Hip Thigh WHR BMI
%Fat NS o081 076" 0.50"*" 0.26* 071" 0,95
Fat mass NS 0.88"*" 075" 0.56™* NS 074" 0.94*
Lean body mass 0.61™™" 0.89"™* 0.62"" 0.60™* NS 072" 0.75""

1) *: p<0.05, *+: p<0.01, ***: p<0.001

2) WHR: waist/hip girth ratio, BMI: body mass index, LBM: Lean body mass

2. 93, N9 ¥ §ZY

£ A7ty A% A9 9 A2 Table 29} 2
Stttk Pre7 s} Postw9] 932 #9kow, PostTy Y
9] AFE KA th2A] otk o] A= 274 A7
AE8HE dF 7 FAEE AR Postd] 27 Al7le
11.2 + 0.6 A% ol AT AN golBg £
ATl &5 ATWIAENA obF 7o) MAIFA] ok
Sthe A 44T W & A7 Age) HE 249
He olrt} & Aoltt ulepy FHAR vlEE o,
o] gk fEjuetlN 71t HZo AR 1244(Kim 5
1997) 8t} 37 won n|Zox 71 G dygor By
B 9l A9 1294 T F11 &9 1224H0E W
tH(Herman—Giddens 1997). ©]&{gt zlol= AFE A7}
AP o]F 24 AHo| o RolFAY ol d 5 AT
7t A A7HE AMEPEA 2701% ARE 77t0)
A thgell 21 AZTE SAIRE HOR ulRo] HEge
EAZE AR kst Az E 4 Qloh AAR FUod
oA AR whet 27 Aol 12.54904 13.447H)
1393¢] xjo)& Yehd R 1% 9109 (Kim & Park 1993),
gt Agupiolv Awe] APsEe] bt T 2le)7t
RE A2E BRIt} ofef vja) # A7k BF 11~
13419] BY4s A% HAd &3 e Ha 4334
7} 163 ol8toiA] HAFe] Aol Aty Ayztect.

AARE Posto] PreZB} 9.2 cm RO $2)31 zjo)
£ oIk $HE Post Wl Wl 9] AE M= w3t
At AFL PostFol Pre 2ot 12.1 kg FoF 72438
B3It (p < 0.001). Post# W Wl 9 AF2 Az 2A}
skt ol2)gt A3}, BMIE Postio| Pre?Xt} 3.3 kg/
m22) o)z $o5Hl E=eHp < 0.001). PostT W 4

T BMIE 9A] 218190 E41358 29, Postde
Prextel H]3) 3glEdl= 7.8 cm, dFolEd= 9.3 cm 1
1 FAHAEEE 7.2 cm FoH, A 35 2F {94 ol

GE-L 7 U]l Pre ¥ PostT Alelol Al &
gEo] BF Fo& xojE A& wE] WHRS Pred
7} PostT-7H 28 Post W Y] 2% 25 ARSIt
o= Posto] Predel vla] slgjgdlel JHolEd7 7+
Al A 22 BEE F37) dEolet siAdn. o)y
g 2 d7Edd &, AL 5AF0E ol tEx ¢
%o} AFo] gt Apo)E Bl HE AA AF 5
o] 2% A71E A= AR F3(Frisch & Revelle
1970) ¥ & Adsrhe AR o] 23/ 4%
£ 71Xtk Moffitt 5(1992) 9] o2& A|A|3it}, =3t ¢
371 103] ool DI E A, AlF 2 A 7K &
B o] I o) wat 3t XJojg HolA) gk HE
Z27 o|%F 149y 7I7Hete] AARSATIT 34 GFSE
deiFn metd ARE71Y 33 27 Aol dojdth=
A (Frish & Revelle 1969) % gRIs|FEc) 3= o9 %
7 AI71E ZAKeE Hong 5-(1996) 8] I o= A5
ot Aol & RO AL 0|8 Holx] ggit Qlto
Al T8 9~164 &2 AAE A% A7 A, 9
o] FYFE EFet, 273E 9~11A41 AlFF 2UE
°] 14~15A10l Azt Aqgel vjd] 717} A3 #Fo] F
AR H(Bagga & Kulkarni 2000). o]& 2 d7a#st |
A 7 o, FA4%0] 4R doju} 7o) o] A 1
Y2 & B9l vla HFHRA MAYFE F Holgt
Sk a2yl AJAA ¥lgE JEZA 7 F-8A40) Q)
® WHRe] 437] 2elixE slalgalel dgolsdrt &
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Table 4. Evaluation of cut-off values of body fat percentage for identifying menarche judged by body weight of all subjects

Cut-off True Screening  gonsitivity Specificity Foise  False Predictive value
prevalence test positive  negative  positive  Negative
Body weight % Body fat
41 (k@) 17 0.36 0.23 0.56 0.95 0.05 0.44 0.87 0.79
18 0.36 0.31 0.64 0.88 0.12 0.36 0.74 0.81
19 0.36 0.36 0.67 0.82 0.18 0.33 0.67 0.82
20 0.36 0.43 0.75 0.76 0.25 025 0.63 0.84
21 0.36 0.51 0.83 0.66 0.34 0.17 0.58 0.88
22 0.36 0.63 0.94 0.54 0.46 0.10 0.53 0.95
42 (k@) 17 0.44 0.23 0.48 0.96 0.04 0.52 0.91 0.70
18 0.44 0.32 0.59 0.91 0.09 0.41 0.84 0.74
19 0.44 0.36 0.61 0.84 0.16 0.39 0.75 0.74
20 0.44 0.43 0.70 0.79 0.21 0.30 0.72 0.78
21 0.44 0.51 0.82 0.72 0.28 0.18 0.69 0.84
22 0.44 0.63 0.98 0.63 0.37 0.02 0.67 0.97
43 (k@) 17 0.50 0.23 0.43 0.98 0.02 0.57 0.96 0.63
18 0.50 0.31 0.59 0.98 0.02 0.4 097 0.70
19 0.50 0.32 0.63 094 0.06 037 09N 07
20 0.50 0.42 0.71 0.88 0.12 029 0.86 0.76
21 0.50 0.50 0.82 0.82 0.18 0.18 0.82 0.82
22 0.50 0.62 0.98 0.74 0.26 0.02 0.79 0.97
44 (kg) 17 0.61 0.23 0.37 1.00 0.00 0.63 1.00 0.50
18 0.61 0.32 0.52 1.00 0.00 0.48 1.00 0.57
19 0.61 0.36 0.58 1.00 0.00 0.42 1.00 0.57
20 0.61 0.43 0.65 0.92 0.08 0.35 0.93 0.62
21 0.61 0.51 0.76 0.87 0.13 0.24 0.90 0.69
22 0.61 0.63 0.92 0.82 0.18 008 0.89 0N
45 (k@) 17 0.66 0.23 0.34 1.00 0.00 0.66 1.00 0.44
18 0.66 0.31 0.46 1.00 0.00 0.54 1.00 0.49
19 0.66 0.36 0.54 1.00 0.00 0.46 1.00 0.52
20 0.66 0.43 0.61 0.94 0.06 0.39 0.95 0.556
21 0.66 0.51 0.73 0.85 0.09 0.27 0.94 0.61
22 0.66 0.63 0.90 0.84 0.12 0.10 0.94 0.81
46 (k@) 17 0.68 0.23 0.33 1.00 0.00 0.67 1.00 0.41
18 0.68 0.31 0.45 1.00 0.00 0.5 1.00 0.46
19 0.68 0.36 0.52 1.00 0.00 0.48 1.00 0.58
20 0.68 0.43 0.61 0.97 0.03 0.39 0.98 0.53
21 0.68 0.51 0.74 0.97 0.03 0.14 0.98 0.76
22 0.68 0.63 0.90 0.94 0.06 0.10 0.97 0.81
2 452 IItEE 1 iyt AL A8 & 4 %ltk Btk § Maclure $(1991) 9] 23S SPsEy] =

AZAE ¥, PostZe] Preoll vl X

lso

73 °o1F 1do] 7IZbsRlelE ARl Eoe |

[+]
=ohoH, AA P 5.2 kg Bk, LBM 6.8 kg B
o0 A = zo] 25 4985 tHp < 0.001). ¥ F 7+
o] A2 2JolE= HlE 6.5%F oLt A xjol=
A2 F ujo] i) 1822 F F 3 AT 2ol
ARA JFE v AL nAzA o] ohe} A|wx3
olg} & 4 itk a8y} Post® W ul Z 7tellE A 71A]
Az FFol BF vl ojedt A= 434 E
she T3 232 942 T 7ol AR LBl T3 AolE

A7} 928 AAREITE Wb 2AMA) o)Fe] TR £
BELE E& AN AT W} dojux] gt

BHQ ek He wolEe,
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Table 5. Evaluation on cut-off values of body weight for identifying menarche judged by body fat percentage

Cut-off True Screening oo sitivity  Specificity | O1S® False Predictive value
prevalence test positive negative  positive  Negative
% Body fat Weight (kg)
17 1 022 0.35 0.87 067 0.21 0.13 0.56 0.95
42 022 0.44 0.95 0.70 0.29 0.04 0.48 098
43 0.22 0.50 1.00 0.64 0.35 0.00 0.45 1.00
44 0.22 0.61 1.00 0.50 0.50 0.00 0.37 1.00
45 0.22 0.65 1.00 0.44 0.55 0.00 0.34 1.00
46 0.22 0.68 1.00 041 0.58 0.00 0.33 1.00
18 a1 0.30 0.36 0.74 0.81 0.19 0.26 0.64 0.88
42 0.30 0.44 0.87 0.74 025 0.12 0.60 0.92
43 0.30 0.50 0.96 0.70 0.30 0.03 0.58 0.98
44 0.30 0.60 1.00 0.57 0.42 0.00 0.50 1.00
45 0.30 0.65 1.00 0.50 0.50 0.00 0.46 1.00
46 0.30 0.69 1.00 0.44 0.55 0.00 0.44 1.00
19 a1 0.35 0.36 0.67 0.82 0.19 0.33 0.67 0.82
42 0.35 0.45 0.80 0.73 0.26 0.19 0.63 0.87
43 0.35 0.51 0.91 0.70 029 0.08 0.63 0.93
a4 0.35 0.61 1.00 0.60 0.40 0.00 0.58 1.00
45 0.35 0.66 1.00 0.52 0.47 0.00 0.53 1.00
46 0.35 0.79 1.00 0.47 0.52 0.00 0.51 1.00
20 41 0.42 0.35 0.63 0.86 0.14 0.37 0.77 0.76
42 0.42 0.43 0.74 0.79 0.20 024 0.72 0.80
43 0.42 0.49 0.83 0.75 0.24 0.16 072 0.86
a4 0.42 0.61 0.93 0.62 0.37 0.07 0.64 0.92
45 0.42 0.66 0.95 0.55 0.44 0.05 0.61 0.94
46 0.42 0.70 1.00 0.51 0.48 0.00 0.60 1.00
21 a1 0.51 0.36 0.58 0.88 0.12 0.42 0.83 0.66
42 0.51 0.44 on 0.86 0.14 0.29 0.82 0.86
43 0.51 0.50 0.81 0.84 0.16 0.19 0.82 0.80
44 0.51 0.60 0.90 on 0.29 0.10 077 0.88
45 0.51 0.64 0.94 0.65 0.35 0.06 0.74 0.91
46 0.51 0.68 1.00 0.65 0.35 0.00 0.75 1.00
22 a1 0.63 0.36 0.53 0.95 0.05 047 0.94 0.54
42 0.63 0.44 0.67 0.94 0.08 0.33 0.93 0.63
43 0.63 0.50 077 0.94 0.08 0.23 0.93 on
a4 0.63 0.60 0.88 0.86 014 0.13 0.92 0.80
45 0.63 0.66 0.94 0.81 0.19 0.06 0.90 0.88
46 0.63 0.70 0.98 0.78 0.22 0.02 0.89 0.97
2. Mot 7Y g5 O 4y o} 28y AFE LBM (r = 0.93, p<0.001)F= B2
Aty oz Ao}t A 5 el w2 FAFES B AALZ(E = 092, p < 0.00D), AALE(F = 0.85, p <

ol} & ATchRieln AT AFo] 2zt Az ofw
3t A4S HoleR A At &3]tk Table 37 2ol
AL LBM (r =0.78, p<0.00) 3 7F¢ & A A
2 BAY, tEog AF 2 Al 7K 2RS4 p<
0001 #%2 4 A#E Bglout rgte LBMY Z¢uch
Wkth. ol9jelE AL A=WF = 0.40, p < 0.00D),
AAHE(r = 0.26, p <0.01) == BMI (r =027, p<
00D $= #ei8 4 A4o] Qo vlws ¥e Holyl

0001) 9 BMI (r = 0.91, p < 0.001) &} 759 A Awt

4 BT, AXLEL BMI (r = 0.95, p<0.001) ¥ A
A (r = 0.94, p<0.001) F SA] & AP S B}
olg} 22 AR &, AL ARLEH L] o] 99.9%2]
FAFES B yhAo) A ARLEH] BAge]
7 o 92 99%2] FHES B P gA APATE
o] A& F AFAEE e RER AN AFS
AALES BASHE B ARESE ol gt o]24 s
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[+]
Zalths JE ARbEED. &8 A 7 2
2o nE AF HALE, AR p < 0.01 F= ol

AAE(r = 0.82, p < 0.001), AW = 0.84, p <
0.01) ¥ AZE@r =0.22, p<0.05)F= FI JFAE B
o AW JTE il AEEA F-83S YRSl
o}Z 27A/MA5) 12 Pre & Post TO 2 TE3 &
7} Post 7oA Pre 7ol ]3| 53] AFa} AAE 9 A
AHere] A Aol o Fom, g LBMe vl &
o7} A veRtt) olafdt A7 A= ARTR= AFo] A
A e e #¥ido] A 158 FERIsFITh

3. TEWA Y HFL MNYE

L7342 Aol oF 47 kgl AFH 17~22%2] A
Aol gt Aow d&x Uch(Kretchmer & Zimmer-
man 1997). & AFuAtA 270] dofd AR ¢
AGEE Fr1el] Y8l A% sensitivity, specificity, false
positiveiﬂ— negative Y positive®} negative predictive va-
luet= Table 49} Stk AF 41 kgolME AAEE 17%
o]do] Freire (1989)7} AN 4714 A& MEAIR L,
A% 42 kg, 43 kg L 44 kgl E AXLE 18% ©)dol,
AF 45 kg, 46 kg ¥ 47 kgolX= 19%7F 42 4% &=
AL HEARY. A AT AFES AAEE 17%,
18%, 19%, 20%, 21% 9 22%% 7|F02 3713t Av:
Table 58} 2] EE AALE FFAA A5 41 kg o
o] A% Freire (1989) Z#1-& WEAF

27NN QAFFL R AFE AR 7%, sensitivity
8} negative predictive value”} k0.1, vhde| Hx|ukE
£ o] g31= 7% specificity 2} positive predictive value7}
=9t} ol EAANE Hol, B A7Ftidrl FtoilA
2NN A AFL 41 keol L, AAYES 17~19%=+
3 waEnh A5 AAYE BF 52 S QAFEeE
AREEER sensitivity, false positive Y negative predic-
tive value?t e AEjsh= Al Agelditty 34
& ggo] oAU FAlo| Qs ¢ AlEE Aeidtt
T e B8R FAl Folrlh o)d HellA & o, A
% 41 kg AALE 17%E BA] QAFESEA A
g 5ot FEsickn Frreoh otk AAES Ude]
°vg 17~19%2] HYz H83k= Zo| B} ggsitin
Azreh AlF 41 kgt AR 17~19%F QATFELR
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Fig. 1. Distribution of weight of the subjects. The horizontal line
(41 k@) is minimal weight needed for the onset of menarche in
Korean females.
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Fig. 2. Distribution of fat percentage of the subjects. The range
horizontal line 5 (17 — 19%) is fat percentage needed for the on-
set of menarche in Korean females.
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A Stk ATRPAE A BEA AN S 25w
5~63hdel] At 32 11~134 ojsb4 101%015ich. |
S ATRYIAEE 27NN Hek 23AZ Pre?,

= o =
n=25% 2 2AFFPostT n = 76) 2.8 33, Post
T2 A 97435 wel Post—1 #(1~33}, n = 26%),

Post—=I7(3~63], n=19%), Post—IIF(7~93], n= 16
%) ¥ Post—IVir(103] o)}, n=15%) 22 FE313ich

£ A7dPdAte] d%E PreTd PostT 242 11.7 £ 05
Algt 11.7 = 0.6ME FY3IoitE 22u) o]52] A} A
ZALE F F2 A gt AAdsT M2y i 2
27NNt BE"Ethe AE BRI £ 9tk &, Postio]
Predel vjs] FL 12.1 kg (46.8 vs 34.7, p <0.001)
FARE, s2igd, dgolsd 2 X s 244 7.8
cm (67.4 vs 59.6, p<0.001), 9.3 cm (85.9 vs 76.6, p<
0.001) @ 7.2 cm (49.9 vs 42.7, p<0.001) HZ, A
WEL 6.5% (22.8 vs 16.3, p<0.001) Etz, x|
2 52kg (11.1 vs 5.9, p<0.001) Etod, LBME 6.8
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(0.78 vs 0.79)2 FY33c}

£ A7 AFE o)) ARALE(F =0.85, p<
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P Boloh 2y 232 AF(r = 0.64, p <0.001) 3
€ 13 & 3 A4S JePRAD AAEE( = 0.26,
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o7 ve A Ads Bk wEb AFo], Al s,
AA L AeE B} 2 yehdoks 48 31 5= QIgith
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AHE B FE 4714 oM R BMIx Age] HEkR
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