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2 33 g
of AR AR, ANFES SYslch =3 A AR 48.2%7F AFEE HIg volo]EA ] Stk
AFAZA(CAS, 100AC, 3H=)e} AAA|(CAS, HC-2000, 3+ T 3
=ME olgste] ST AT 7N AFATE A= A ZAE <Table 2>o|4 e} o] ot A% 160.5em=
stglom 2 24 thael kgl s e sole 160-169emA 9114 S97%z g wgth BF AFS
« AAeKlean body mass) @ AFONA AALFA Y] kS 53.3Kgo|910m 50-59Kgo] 54.0%% 7} meron] HEolA
ALAIZL WA 22419 ¢RKg)oltt A QA FHEste] A A3 Bk AR
« A A=K body fat mass) : AlAFZo] E¥sl= A|HWFxZA 2 379Kg, H AAWFL 154Kgo 2 Vel 81 A
o FHKeE it APAFE AARTO| 2072 PAF WAGOL AR
« A A=A (body mass index) : Ao JEFS WA A B A AT FHoldt oSS 432%= AR, 5%
o AxEA A m)e AnHer ATKes the # HAFOoZ AP el R AALEAA = AA Hatol
olth. AABAGA 1990151 AAF, 2002495 A, 29.0%% FAFWARAT AALE 30%0]ke] ko w4
250-299% THAIFOR FFHHCHKim, 1999) s ofjalo] AAAA) 438%2 AA AT,
« AAYE(% body fat) : A|Folx AFEA ] Fo] 2HA|
St BHIEEA Al mE zle)7) glorm AR o] <Table 2> Body Composition of Subjects (N=139)
4 20%017, o4 25% o2 IAITOR, WA 25%0] Characteristics N(%) M=SD
A, o34 30%0) 4L HvEe 2 $H4 3K Gray, 1989). Height(cm) 149 and below 2( 1.4) 160.5t4.7
150-159 51(36.7)
160-169 83(59.7)
N3 170 and above  3( 2.2)
Weight(Kg) 49 and below 41(29.5) 53.3t6.4
A% AEi SPSS WIN 100Z2 7318 o] g3te] f9]5 50-59 73(340)
. _ ) 60-69 20(14.4)
= A5 Abzlo] QlulA EA) ZA)
= 05 BT Arthgae AuE B4, AAE 70 md abose 320
S e A~ o] Y N2 L=
BoEdE dEs Ao MEE, B9 W REUAR ek Lean Body Mass(Kg) 21.0-20.9 3(22) 37.9£39
om Zb AAF-E FUES] A AARYT 2dEt 30.0-39.9 102(73.4)
o] PHAI Pearson AlgHAZ=m B-AAIT, 40.0-49.9 33(23.7)
<l A FRATE S 50.0-59.9 17
Body Fat Mass(Kg) 9.9 and below 7( 5.0) 154439
o1 Ajl 10.0-14.9 64(46.0)
15.0-19.9 50(36.0)
- 20.0-24.9 15(10.8)
o AFKLO] CIHIEM AL AR =AM
T A2 ot MMz 250 and above  3( 2.2)
Body Mass Index 19.9 and below  60(43.2) 20.7+2.2
AT dAEe Iuba] EAS <Table 1>oA] *U%i“* 20.0-24.9 72(51.8)
1822412 AgZ0] 97.1%2 2A|51gem HiE AL 20.1 25.0-29.9 7( 5.0)
/H] ]%\JE}— ro‘_ i;é]ol_gg ] 128/‘1]E/\1 98.6%7}‘ 10_15&]/&_0] % BOdy Fat(%) 19.9 and below 3( 22) 29.1£4.7
o . o ‘ 20.0-24.9 26(18.7)
30.0-34.9 43(30.9)
<Table 1> General Characteristics of Subjects (N=139) 35.0 and above  18(12.9)
Characteristics N(%) M=SD
Age(years) 18-19 5237.4)  20.1+1.1 ) _' _' . ol e
20-22 83(59.7) LA F2E S SHAE, M55 2xdE
2325 4 2.9)
Menarche(years) 10-12 61(43.9) 12.8t1.3 oA=L zZF AAFgE Fo FAo HA4 FUEE
12-15 725‘1‘2 <Table 3>elX Aiumd @3 AFL w3s AR 2
’ o T ol O=0] Zultl 26103 =1
Regularity of menstruation Regular 87(62.6) s 563g/cm 13t ;’44 = 957g£cm I3t
Irregular  52(37.4) HadiEs A5 789gem’, A 663gem’, §=AHH
Diet experiences for Yes 67(48.2) 733g/cm 2 ZAEG Y AAZUEE L 128g/cm2°]‘2114
weight loss No 72(51.8)

314

CistzbE s3] x| 33(3), 2003E 6¢



OfcHol AMHIz=dat

<Table 3> Bone Mineral Density(g/cm2) of Subjects

(N=139)

Min Max M=SD

Forearm(Radius & Ulna) 470 .657 .563£.036

Lumbar(1-4) .071 1.288 957+.122
Femur

Neck 572 1.094 7891110

Trochanter .069 922 .6631.108

Ward's Triangle 463 1.118 /7331136

Whole Body .896 1.368 1.128+.081

AARZA7]7HWHO) ol 4

3L =
7@)\1— e@'/\#

O —-0>

{Table 4> Assessing the Bone Mineral Density by the

WHO Standards

(N=139)

Normal Osteopenia Osteoporosis

N(%) N (%) N (%)

Forearm(Radius & Ulna) 127(91.4) 12( 8.6) oC .0)
Lumbar(1-4) 81(58.3) 56(40.3) 2( 1.4)
Femur

Neck 68(48.9) 61(43.9) 10( 7.2)

Trochanter 92(66.2)  46(33.1) 1C .7

Ward's Triangle 84(60.4)  50(36.0) 5( 3.6)
Whole Body 133(95.7) 6( 4.3) oC .0)

WHO Standards : Normal(T-score>-1.0),

Osteopenia(-2.5<T-score =-1.0), Osteoporosis(T-score=-2.5)

% 8 = 2 T =

Q1 Hiel Z7kAgol 40.3%] 3

07 14%= AP UEIF AR
439%= AT, 72%2) 109o] =

FEUEE o] 583%

L
I EHEsd dd s 27
ar
=

48.9%7} A,

begos wanor

FOH3FO) 7.2%, 36% w02 Uehdel el Fagel 2
tggel b gl skt ¥t gEE AR ¢ &
stk

UL FUEA 1 o] ERI89, p=000)
dgnast eFFel FUEG Awel Hg 2T,

<Table 6>o|A AlAZF3re] FETAE AR 217 o]
75 ATy AANYE AAFF] st Skt
(=43, p=000 ; =48, p=000 ; r=23, p=008). L3t x|Z0]
S7VEE AR, AAYE, gL
oA STt SdEEAE 81T 5 UUTH=S
5~.87, p=.000).

AAZA T FEEZE] AN ATy AdFATE Ag
5, 95, dEIECET, AR, 48a) 9 daAads

=

= =
S RE AASTAY FUn Rl 24U
=

i

THr=.19~.46, p=.025~.000 ; r=.18~.45, p=039~.000). A%
& TSt AARAT AR AR deHtel of
B (AN, AR, AT, dazdeet fost e
PAE JeER)Qui=31~42, p=000 ; r=20~.35, p=02
07.000). 2L} AAZAA AA k] B&S wrdshs
AAES EF FREIFUsedt Fo3t oA88AE et

WA THr=.19, p=.024).

<Table 5> Correlations between BMDs measured at different sites

Forearm Lumbar Femur Femur Femur
BMD BMD Neck BMD Trochanter BMD Ward's Triangle BMD
Lumbar BMD 20%*
Femur Neck BMD 54%* 46**
Femur Trochanter BMD 50%* 44%* 82%*
Femur Ward's Triangle BMD S50%* AL** .89%* 82%*
Whole Body BMD 63%* S54%* 1k 67** 66**

Data are r.(*p<.001 **p<.000)

Cistzt= &3] x| 33(3), 20034 6¥
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{Table 6> Correlations between Body Compositions and BMD r(p)
Height Weight LBM' BFM® BMI® %Fat’
Weight A3x*
(.000)
Lean Body Mass A8** 83%*
(.000) (.000)
Body Fat Mass 23% 83%* 37**
(.008) (.000) (.000)
Body Mass Index -.07 B7F* .66%* I8x*
(.424) (.000) (.000) (.000)
% Body Fat -.00 S5%* .01 91** .60**
(.987) (.000) (919) (.000) (.000)
Forearm BMD .08 30%* 31F* 20% 29%* .06
(.323) (.000) (.000) (.020) (.000) (.517)
Lumbar(1-4) BMD .06 .19% 15 .16 18* .10
(.454) (.025) (.075) (.056) (.039) (.243)
Femur Neck BMD A1 A6%* A2 x* 35%* 45%* 19*
(.191) (.000) (.000) (.000) (.000) (.024)
Femur Trochanter BMD .04 35%* 34%% 23% 36%* 11
(.636) (.000) (.000) (.006) (.000) (.219)
Femur Ward's Triangle BMD -.01 32%* 31** LEE 36%* 12
(.930) (.000) (.000) (.008) (.000) (.178)
Whole Body BMD .15 37F* 39%* 23% 33%* .08
(.080) (.000) (.000) (.007) (.000) (378)
note : 1.Lean Body Mass, 2.Body Fat Mass, 3.Body Mass Index, 4.% Body Fat
= o ° 438%F ATk olH@ Auks AAFeIA A
e B nwe ofshde] B dulshs R0 A
A AALZF AFxAe ALt 4% 25 9 <50l @2 A7) A4 AAFHIEC] Foka 3loH
AIYFER FRE F Slon] QWAL A AR A TA) MUATE vk AFuas QAR
o) G AT AFAEN ALPAFEMIKgm)Z 7] 1999). oleldt Fdr] oyl AAzgme BEPe A
F3510] 19.90]8H= A AE, 20.0-24.9%= FAAZ, 25.0-29.9%= A AZFEAL BAE AAE F U= & HLEWJEP
AIE, 3000142 BlEko 2 WATCh et leke AXY E AA ZAVEE SAE ool Sl Bakgelw
of wlstel Aol WekebA FAE AHE UhERNa  482%7F AFUES S tolol= Aol vk sheliv)
o al, 1997) ol W] Aol AP AF: FA oleld B whE AN A oIl HE B
2 devt vk & AdEATE AERES AP4oR UeE A Ak S AAT, AANLES 2 EAFEA A
BAT - GonE FAT AFL AN ARASIAN B ES WAL AT LN FULN ANLAE YRt
Aagol WaF Ao AW HHo] e Atel UF T ATH WAZYS FTSHE 2] ohleh mAAZ HakA
Fo| o]t Garrow & Webster, 1985). wlebx] BwFEA L2 A shs Foll HEsHdl AsHEs AlEske 3 w5 T
YAWHSs J8s] S4% Ao L7sto] niEAsich gt Aot IS Astn JFETZel did WAV
oJHUSE, Aol FAUES A AT ¥ AFOE Aol FHPoRM ekt Astekn YZe uf
oMt AL welsiol kvl ANAOE Holo) B¢ A e AR ARIRS mrsku Aok AXLES U
Ao HA 25% o)A, oA 30% ol ddu nldtolgt Fol AAZRAY #¥E 5T 5 UEF A4H e g
T4 ATHNa, et al, 1997; Gray, 1989). gule st AFd ALt vk
B o] Hofad ofr) el AAAS Fae A% 160.50m, B apanes 7 AAREe 298 2UEs Ay
AF 33Kg, AAFAF 072 B¢ AFAN) Sk W ANTURG} AAFIURY S ZAPRIAE o]
Je JPEARD AARATE AFEYE AAF] ogtgo] A For Jekou diEx ARel aFTeME
B26E AAFT BAF BT el BARGAW A 439% 403%7h BPaZoIRT hEF BRsh AEaziee
WEo| 30%01d 0% ekt nlmkoE WYT F i ol M BOEF| 72%, 3.6%2 AT oleld Avks 2
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ZAAe] oAe F97F w4 AR FAO BEEE Ao
ohym Hr) TFESAVE 29 F9lo Gk Holst 9
e AME P YA EtH(Yang, 2001; Hannson & Ross, 1984).
T3 Fet A7 215419 Al FUE WEkE 2dt F
AzAlalel 150 25% 9 dEENEIL o188 SR
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The Relationship Between Body Composition
and Bone Mineral Density in College Women'
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Purpose: To investigate body compositons and bone mineral density(BMD) in college women and to find the
relationship between them. Method: From January to March of 2001, BMD at four parts(forearm, lumbar, femur
and whole body), body mass index(BMI), body fat mass(BFM), lean body mass(LBM) and body fat
percentage(%Fat) were measured with the Dual Energy X-ray Absorptiometry. Other physical characteristics were
measured with a scale, a height measurer, and questionnaires. Result: Grouping by the BMI, 43.2% showed low
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weight, and 5% over weight. When applying the percent Fat, 43.8 % was diagnosed as obesity group. The fact
indicate that a majority of college women have unbalanced body composition with high percent Fat, compared to
their body weight. Assessing the BMD with the WHO standards, 91.4~95.7% of the BMD of forearm and whole
body was normal. But, 40.3% and 33.1 ~43.9% showed osteopenia at lumbar and femur, and 1.4 %, 0.7~7.2%
showed osteoporosis. The BMD at all parts showed significant correlation each other(r=29~.89, p=.001~.000).
Body weight and BMI showed correlations to with BMDs at all parts of the body(r=.19~.46, p=.025~.000; r=.1
8~.45, p=.039~.000). But the percent Fat had a correlation with only femur neck BMD(r=.19, p=.024).
Conclusion: This study showed a majority of healthy college women were exposed to the risk for osteoporosis.
Additional study is required to develop nursing interventions to remove the risk factors of osteoporosis. In
particular, the acquisition of balanced body composition is necessary, increasing body weight and BMI through the
increase of LBM, not through the quantitative increase of BFM.
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