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Abstract

Objectives: The aim of this study was to determine the relationship between body composition and bone mineral
density (BMD), and to provide a concept of ideal body weight reduction.

Method: Total 2,128 women were included in this study and 961 of them were premenopausal and 1,167 were
postmenopausal. Body composition was measured by automatic analyser, and BMD by bone mineral densitometer at
L2, 3, 4, 5 vertebral body level.

Result: The prevalences of osteopenia and osteoporosis in premenopausal women were 23.8% and 1.6% respectively, and
those in postmenopausal women were 46.1% and 28.1%. Multiple logistc regression analysis showed that age was risk factor
for decreased BMD (Exp(B)=1.07 in premenopausal group and 1.16 in postmenopausal group) and weight was protection
factor (Exp(By=0.92 and 0.95 respectively). Women with low Body mass index (BMI) were significantly more likely to
have low BMD compared to those with normal BMI (odds ratio( OR)=1.69 premenopausally, 2.11 postmenopausally). Muscle
and fat were positively correlated with BMD{premenopausally r=0.293, 0.229 respetively, p<0.001, postmenopausally r=0.215,
0214, p<0.01) after age adjusted. After body weight adjusted, waist-hip ratio (WHR) was negatively correlated with BMD
(pre r=0.185, p<0.01, post r=0.293, p<0.05). Fat free mass, muscle, mineral were positively correlated with BMD in
normal BMI group, and fat % and WHR were negatively correlated in the same group, espetially postmenopausally.

Conclusion: Body weight reduction program should include comrehensive body compostion control to prevent osteoporosis.
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3 BMIS) AEE Bgolsh 34, Adolad A 2 Ba%eld 3LF, Le%elA Fthe3l AFAAT
o ol BUE 449 NG AL A4Z  AZ F JHANE 61%lN BFLZ, BI%IA

o malE Fotol FHEFY AUES It FHEEl AU (Tade 1)
A gojusi
4 99, A%, N3¢ SPESE 83 FTIE & 2 A B2 P23 ¥ AT U=
Ag $4052 9 OFAARA 2 oug 24 _
Y AAEAS dol FHEE AUAAS goju  ToHd MEE 9] 34 IS GuLeH
9338 NS} Sian 989 A BLu

4 Fohugict e e 0
) agEn A A7 ARASE Azse AT AN, EAITA AR TAAN A

2% BTk, 2575%, T5% 23] A WEE ol & T 7V gt 7 AFAE @A) (odds ratio)= 30

o HE FUE A9 ug 482 Qowgy, 0 IS I AAS A 0AdE 151 099

6) EA 84S SPSSPCHE ol &asith t 64924 S0URH FH3 T F Te Igx
29 U7 BoHATH (Table 2).

dA¥yz FIUE £ FFA& Aol F/HET

4 7 2 gragon, 53] 40tholA 0.965:0.119 g/cm, 50
ol A 0847+0.135 g2 27335 HolAe AES
1L B33 9 TAE3Y +4E 28 (Table 3),

Qy, A%, AL SYWFE, FUE $AE 55
QA7dAAE 3 2180908 of 3 %1FS A WEE s GEAARAS an@ B3k SHE
24 L6738 A7 § agoldnk AZ A A4S FHusel et gAA 3% AZ A 138% A

Table 1. Frequency of osteopenia and osteoporosis by T-score

Premenopause Postmenopause Total
T-score No. %) No. (%) No. (%)
Osteoporosis <2.5 15 (1.6) 328 (28.1) 343 (16.1)
Osteopenia 25< ~<-1 229 (23.8) 538 46.1) 767 (36.0)
Normal >-1 717 (74.6) 301 (25.8) 1018 (47.9)
Total 961 (100.00) 1,167 (100.00) 2,128 (100.00)

T-score: Peak bone mineral density matched with young women reference.

Table 2. Frequency and odds ratio of osteopenia and osteoporosis by age

Abnormal Normal Total
Osteoporosis Osteopenia OR 95%Cl

Age(yrs)  No. % No. % No. % No. %
30-39 2 06(06) 69 90218 244 240(77.6) 315 14.8(100.0) 1 -

40-49 17 49(27) 149 195(42) 448 440(73.1) 614 28%(1000) 131 (0.94, 1.81)
50-59 147 429(183) 370 482(462) 283 27.8355) 800  37.6(1000) 649 (4.76, 8.86)
60-69 150 43.7(414) 168 219(46.7) 42 41(119) 360 169(100.0) 2746 (17.83, 42.44)
70+ 27 79(692) 11 1.4(282) 1 01(26) 39 1.8(100.0) 134.34  (19.24, 2677.66)
Total 343 1000 767 1000 1,018 100.0 2,128 100.0

Nommal: T score >-1.  Abnormal: T score < -1. (Osteoporosis or Osteopenia)

OR: Odds ratio CI: Confidence interval
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B F247% A9Ee BYon A3 o JAAL,

ASH NEL fAT £4B4S BA (Table 4).
SHHUTE, THFE 75302
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Table 3. Bone mineral density by age

Age No. Mean+S.D.(g/cir) Range(g/c)
30-39 315 0.985+0.109 1.347~0.683
40-49 614 0.965+0.119 1.380 ~ 0.564
50-59 800 0.847+0.135 1.408 ~ 0.462
60-69 360 0.758+0.115 1.100~0.290
70+ 39 0.674+0.095 0.953 ~ 0.464

NN

AN S AP 23, H73 A 3 BFoA AP
A2 AL PoiAAZ fIsAth e 9
ojAAN71= Y FAA F94L At AEY
e HE A 092, HF T 0952 H2 A A4
oA Wl g7t 3k} (Table 5).

3. AL 4

HBATH AFF2AM 9%, AF, A%, BMI
FLEFA 4 AYREY FFNE vusge o
3, A5, A%, BMI, AALRE, AAgEE, d/d

-

Table 4. Multiple regression coefficients between non-dietary factors (age, weight, height) and bone mineral density in study subjects

Unstandardized coefficient

Standardized coefficient

Independent variables B SE B t p-value
Total subjects: Model R*=0.391
Intercept 0.783 0.088 - 8.894 0.000
Age(yrs.) -0.009 0.000 -0.569 -31.328 0.000
Weight(kg) 0.004 0.000 0.216 11.773 0.000
Height(cm) 0.002 0.001 0.069 3.523 0.000
Premenopause: Model R*=0.138
Intercept 0.025 0.177 - 0.141 0.888
Age*Age(vrs.) 0.000 0.000 -1.340 -4.357 0.000
Height(cm) 0.002 0.001 0.089 2.647 0.008
Weight(kg) 0.004 0.001 0.272 8.148 0.000
Age(yrs.) 0.023 0.006 1.140 3.702 0.000
Postmenopause: Model R*=0.247
Intercept 0.751 0.126 - 5.949 0.000
Age(yrs.) -0.009 0.001 -0.376 -14.384 0.000
Height(cm) 0.002 0.001 0.083 2.849 0.004
Weight(kg) 0.004 0.001 0.213 7.428 0.000

Table 5. Multiple logistic regression coefficients between non-dietary factors (age, weight, height) and bone mineral density

in study subjects

Variable B S.E. Wald p-value Exp(B)
Premenopause
Age(yrs.) 0.0680 0.0150 20.6062 0.0000 1.0704
Weight(kg) -0.0812 0.0130 39.2862 0.0000 0.9220
Height(cm) -0.0089 0.0175 0.2597 0.6103 0.9911
Constant 1.9695 2.7942 0.4968 0.4809
Postmenopause .
Age(yrs.) 0.1513 0.0153 97.7034 0.0000 1.1633
Weight(kg) -0.0414 0.0108 14.7314 0.0001 0.9595
Height(cm) -0.0274 0.0166 2.7226 0.0989 0.9730
Constant -0.8057 2.6462 0.0927 0.7608
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&3] wwAFE ol gHE BMI FEE F3U
1919l 2024 (kg/m)E 71FE2E 3] 20 (kg/m')°]
&}, 2024 (kg/m)Akol, 24 (kg/m)ol g Al A2 U
wo 3T 439 vRd A7, AZIF LTI
BMI 20 (kg/m)olske) A9 ZRE £A7h F5H
geton], vAY (F243% 2uE$H)9 LA

A2 A 169, #7 2112 FA =%tk ¢4

Table 6. Body composition and bone mineral density of
study subjects between premenopause and postmenopause

. Premenopause  Postmenopause

Variables Mean+S.D. Mean+S.D.
Age(yrs.) 42.02+5.67 57.7615.84 ***
Weight(kg) 56.55+7.89 58.08+7.77 ***
Height(cm) 157.49+4.94 154.81£5.02 **+*
BMI(kg/m’) 22.80+2.92 24214288 ***

Fat free mass(kg) 40.22+3.94 40.02+4.31

Muscletkg) 37.89+3.77 37.71+4.13
Fat(kg) 17.58+4.83 19.1314.96 **
Fat% 29.97+4.69 31.84+4.68 ***
WHR 0.87+0.05 0.91£0.04 ***

Mineral(kg) 2.33+0.18 2.31+0.19
BMD(g/cr) 0.97+0.11 0.81+0.148 ***

*** p<0.001, ** p<0.01
BMI: body mass index
WHR: Waist hip ratio

BMD: bone mineral density.
BMI: body mass index.

lo

o Ay 17

24 (kg/m')ol 3 A= w7t HZE A 063, A
% 07002 FA8HA ESitt (Table 7).

a%, A%, A%, BMIEZ ¢ AYLEH 32
FA %9 AENG AFHt 22 FAe &
P 9A8e, AF A% 9 BMIgE £48S8 B
dqom AHE HAA -0.16 HFAF 04322
o] dgo] @EAo] EStTh (r of Table 8). AP S
A Fol= AF Ade AF, AF, AAY, 2%,
AAgEg, BMI, mul@dF Sol fAF & 43
A7 AQew, olF MGG 2&Fo] HFBAT
029322 743 Hx, AFFE AR Aoy
#7 Ad vlste BAFASFY 27l AJD (0 of
Table 8). AZF S 1AF Fole #HF Ade AF, A
AgE, 2%, odd gFo] g & FEBAL
gled, AA, AAFRE sy/dFol UM
(waist hip ratio), BMI= ¢ A##AE Holi YA
o, sE/ggolsdune] EFAA2 {IsA
#73 F= FAR AES BAT (2 of Table 8).

BMI $3)7} 4ol Ad BL0e e sie
o £3) #7459 FEAFA 2717t A7 Ad =
Aon, A7 ¥ AAY, 28, WuEFF ¢ &
BAAE, AAPH, sA/9Gol vl § &
FAE BYh (r; of Table 8).

28%7 AEg 4295 VIELR 25%PT,
25-75%, 75% =% 37] 222 U0 Z =54 372
T $X9 d7g vns] & FH, #7 Hele 2
ol AgjoldA Aol FHY ZAAY 7HE w®

AZF

ot

(et

Table 7. Odd ratio of osteopenia and osteoporosis by BMI index level

BMD

Normal Abnormal

BMi(ke/m’) Mean+SD No. % No. % OR 9% CI
20 0.928+0.106** 88 629 52 371 169 (112, 2.54)
Premenopause 20-24 0.969:0.111 394 738 140 262 1 .
>2 0.990+0.121 235 819 52 181 063 (043, 091)
20 0.7230.144%* 9 123 64 877 211 (098, 4.70)
Postmenopause 20-24 0.796+0.135 100 228 36 712 1 ;
>24 0.833+0.133 183 297 433 703 070 (0.53, 0.93)

** p<0.01 by oneway ANOVA test.
BMI: body mass index.
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Table 8. Correlation coefficients between body composition and bone mineral density
Variables BMD{Premenopause) BMD(Postmenopause)
r N | 3l | &3 r n I I3
Age(yrs.) -0.16*** -0.43%%%
Weight(kg) 0.27%**  (.288%** 0.240* 0.31%**  (.237** 0.298*
Height(cm) 0.23***  (,155% 0.105 0.241* 0.27***  0.150* 0.229** 0.203*
BMI(keg/m’) 0.16%** (. 238%** -0.112 0.242* 0.20%** 0.197* -0.202* 0.100*
Fat free mass(kg) (0.203%*x* 0.115 0.247** 0.215%+* 0.175* 0.42]**
Muscle(kg) 0.293%** 0.114 0.246%* 0.215** 0.177* 0.425%**
Fat(kg) 0.229***  .0.115 0.123 0214 0.175*% -0.034
Fat % 0.136* -0.111 -0.005 0.152 -0.161 -0298*
WHR 0.111 -0.185**  _0.085 0.148 -0.293* -0.488**
Mineral(kg) 0.289**+* 0.112 0.241* 0.172* 0.108 0.306**

¥ p<0.05, ** p<0.01, *** p<0.001.
WHR: Waist hip ratio,
r: Simple correlation coefficients

BMI: body mass index.
r: Partial correlation coefficients adjusted for age

r:: Partial correlation coefficients adjusted for weight

r;: Partial correlation coefficients in subjects with normal BMI

Table 9. Comparison of mean of bone mineral density by level of muscle and fat

Fat(kg)

Muscle(kg) <14.8 14.8-21.2 >21.2
<35 0.962+0.087 0.93120.115 0.880+0.020
Premenopause 35.0-40.3 0.943+0.081 0.97320.110 0.981+0.078
=403 0.962+0.126 1.039+0.113 1.02520.109
<35 0.761£0.124 0.759+0.135 0.810+0.068
Postmenopause 35.0-40.3 0.87410.161 0.830+0.145 0.825+0.171
>40.3 0.903+0.066 0.852+0.137 0.869=0.167
Mean+SD
ou, 25F0] AfHA AAE FAA AN /b 22E THY AYEES Folk Aoz 7&9454"4
2 gt A7 Fele I8Pl PYldA AAY (1), 53] o olN o|Fgo] ¥ IFo|th B4
Bol A ZAA 713 BRI, 28Zo] ASjolR 9 372 AF ¥ AYATE Frhsigon, o w}
A Al B9 FAA b atth AF AE B 2OB30 449 7o AZEAZ UEE Al
BN AY §3vhe #A0) 2830 Be4E D2 FURY JPL F& 298 ¥y YL
AR FA7L £k 53 A7 ¥ oyeliEe 2§ A¥ste Aol R80T A,
Fol 349 A9 AAYo] BEFE 2 YR 43X UFe A% W AFE A4 o 4%t A I
£ Zaste 288 2oln QAT (Table 9). *anom ¢ 30%7F Fthggl ol Hoj itk 3
B (11, 15), FRANE AF Fol 41%7} 2HAZE
o1 47%7} 235 ol#Eo] Yok FHeh (16)
U A3 A 4ol g dTe E3A gon, drg
B¢ A7 Aol 35~394 AFo) FUE F7} 7}
FHEEL "He PR F2AY MATRY W F goo), TS} 25D Hwo] Metn st (13)
A2 57 AAAN me Hopgol Frkste] ARA B ATME A A o4 AP BUAZE 238%,
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49029, £ A7le *MVWIH%"‘ (bioelectrical
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