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BMC .LS_BMD .FN_BMD .TH_BMD 7 7ZE & #E A % ¥, P #5 <0.05, LM k& FM 5 TB_BMD,TB_BMC,LS_BMD FN_

BMD . TH_BMD 72 7E4% ~ hEE IE A ¥4 (r = 0.219 ~0.580, P ¥ <0.05), BH ZXKERF 47, K IE FM U LM
Xt bR AR AR g %k, R FM kA [E )94 R, FM 4% % TB_BMD .TB_BMC.,LS_BMD FN_BMD % TH_BMD
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Relationship between body composition and bone strength in postmenopausal women
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Abstract;: Objective To investigate the effect of lean mass (LM ) and fat mass ( FM) on bone strength in

postmenopausal women. Methods A total of 101 healthy postmenopausal women with mean age of 61.3 7. 1 years were
included in this study. Bone mineral density of the lumbar spine (LS_BMD), the femus (FN_BMD), total hip ( TH_
BMD), total body ( TB_BMD), and total body bone mineral content (TB_BMC) were measured using dual energy X-ray
absorptiometry. Results and FM had
linear correlation with TB_BMD, TB_BMC, LS_BMD, FN_BMD, and TH_BMD (P <0.05). In multiple liner regression

analysis, both LM and FM had low-moderate correlation with TB_BMD, TB_BMC, LS_BMD, FN_BMD, and TH_BMD.

In univariate analysis, age, years since menopause, height, body weight, LM,

However, when both LM and FM were included in the multivariate regression model after controlling for confounders above,
the relationship between LM and bone data disappeared while only FM was an independent predictor for bone strength (P <
0.05). Variation explained by FM for TB_BMD, TB_BMC, LS_BMD, FN_BMD, and TH_BMD was 26.1% , 60.9% ,
13.1%, 19.9% , and 16.1% , respectively. Conclusion FM, but not LM, is independently associated with bone
strength in postmenopausal women.
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1 BR5FE
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WEELLZFERLUEZIAE (£ 48.8 ~82.6
%, F#61.3+7.1%)101 #F7 DXA K4, FHid %
ZiE 4 4 M (years since menopause, YSM) (4
ZEXAPLERAELTZHE=21210) 85
(em) JAHE (kg)o ZREFALERE 1) THE.
B EHEBEEERRN;2) XASW REHEERR, X
FEEAR NG VB R 53) K IR R A A
MGy ;4) R ER R ITR S, TE#E RSN
FARE, EEANEREFEAYS) TFE LT
AR;5) K DXA K25 BAE (203E H RATIH L E L&
ERfRKAE). ZRE D AE R ES 4 506
Ro
1.2 DXA 515 R R A%

FEH#E 853 X4 5 DXA(Lunar Prodigy, Software
Version enCORE 13. 40. 038, GE Healthcare, USA)
BIRAZ AR, KA AT S L1-14 HEF
Y& % [ (lumbar spine bone mineral density, LS_
BMD) . it & i B % & (femoral neck bone mineral
density, FN _BMD ) & £ #% & % /& ( total hip bone
mineral density, TH_BMD) .2 & &7 ¥ i & & (total
body bone mineral content, TB_BMC) .2 & & % &
(total body bone mineral density, TB_BMD) .LM }
FM,BMC #5211 g %75, BMD £ UL g/om’ 2R,

BREREMNBZAEZMBEZTH KA
RAER R, 4 B AR AR, R RS R g4 R
Fezhfe DXA ) T 4= Shewhart &7 Bl P4, DXA il &
IR HatE A R 2 8 (coefficient of variability, CV)#
A0 A ZAEEHERMEETELZ AWM, & WA

BMC .BMD #) CV <1.0% ,LM #1 FM § CV <1.3% ,
L3 Hit¥4an

SPSS 17.0 St M &, it B BTN A ME = 45
HE (2 xs)RR, HEFBEKMEXS T RE—K&
24k Pearson M7, KM XS E T BB E
WK i & A £ o6 26 1 8] )3 # &Y ( stepwise multiple
regression analysis) #4773+ #r (A KHE o, =0.05,
SIBAME @, =0.10), Bl P <0.05 %% 2 84 4
TR BB RES R RIS E,

2 #R

2.1 BIRMNFBEREE

K1 R0l BlERLEZAEEZELATHE K
DXA M EZR,

®1 101 GIZREAGHEYE ERS2HHEL

Table 1 The distribution of anthropometrics and

body composition of 101 subjects

28 bop . X E W
F(F) 61.3+7.1 48.8 ~82.6
# 5F I (F) 11.3+7.9 0.2~33.8
B8 (em) 157.7 £6.7 138.0 ~ 175. 0
% & (kg) 59.2 £10.6 33.9~97.8
#AF (kg) 37.28 +£5.50 25.78 ~57.51
kg & (kg) 19.94 +5.98 5.12~37.32
TB_BMD(g/cm®) 1.016 0. 100 0.830 ~1.321
TB_BMC(g) 1944 +379 1213 ~ 3373
LS_BMD(g/cm?) 0.957 +0. 176 0.619 ~ 1. 445
FN_BMD(g/cm?) 0.645 +0. 120 0.359 ~1.054
TH_BMD(g/cm®) 0.829 +0. 134 0.469 ~1.172

2.2 {RWI4ERR LM K FM 5858 B A9 L 4
R2NFRMBNEWEE EETS5ERE
RN TSR . F8 . YSM. S/ KES5 TB_
BMD ., TB_BMC,LS_BMD FN_BMD TH_BMD # 7
SHEMRNE,P 29 <0.05, KESHEIR IM R FM 5
TB_BMD, TB_BMC,LS_BMD FN_BMD, TH_BMD

®2 ZHAEARWEY KRS S ERERHCES LR

Table 2 The analysis results of correlation among anthropometrics. body composition,

and bone strength of 101 subjects

TB_BMD TB_BMC LS_BMD FN_BMD TH_BMD
B8

r P r P r 14 r I4 r P
EH (%) -0.388 0. 000 -0.344 0. 000 -0.303 0. 002 -0.197 0. 049 -0.310 0. 002
YSM (4E) -0.395 0. 000 -0.361 0. 000 -0.256 0.010 -0.204 0. 041 -0.298 0. 003
BE (cm) 0. 405 0. 000 0.693 0. 000 0.200 0. 045 0.289 0. 003 0.243 0.014
k&' (kg) 0. 363 0. 000 0. 650 0. 000 0.248 0.012 0. 441 0. 000 0.315 0.001
LM (kg) 0.319 0. 001 0.580 0. 000 0.219 0.028 0. 351 0. 000 0.261 0. 008
FM (kg) 0.294 0. 003 0.553 0. 000 0.223 0.025 0. 409 0. 000 0.270 0. 006
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HER ~PEMAEHE(r=0.219 ~0.580,P <
0.05), 5 FM Mt ,LM 5 TB_BMD K TB_BMC #f
XHYEE,{H LM 5 LS_BMD ,FN_BMD ,TH_BMD
MHEFEVEMRFT M, A1 HLIM K FM 5 TB_
BMC FN_BMD #j# %8 & A,
2.3 RMESHEEEEZWMMEICEIEST
RIANARMNE FM LM M ERBEE WM E S
ZLEFSTER, UFER . YSM 55 .M FAE
&,4% L TB_BMD TB_BMC LS_BMD . FN_BMD
K TH_BMD {7 &, # 17 & 2 2 U4 1 | H 4

Wr & REW K FM LU ®l LM B2 )5 Tt
TB_BMD .TB_BMC.LS_BMD .FN_BMD % TH_BMD
BMEERFEHEZE,LM #% TB_BMD . TB_BMC.LS_
BMD.FN_BMD % TH _BMD 725 & & 1k 4} 51 ¥
26.0% .55.5% .13.0% .15.8% .15.7% . ¥ LM &
FM [E]af i A3 A8 00 LM 3F FR BB iR A
HWER, RE FM i AFHE R FM ## 8 TB_
BMD,TB_BMC.LS_BMD FN_BMD % TH_BMD 748
B4 51K 26.1% .60.9% . 13.1% . 19.9% .
16. 1% ,

£3 FM K LM X & 3& W £ n 3047 45 R

Table 3 The results of multiple linear regression of the effect of FM and LM on bone strength

TB_BMD (g/cm?) TB_BMC (g) LS_BMD (g/cm®) FN_BMD (g/cm?) TH_BMD (g/cm’)
SB P 2 Sg P . SB P 2 Sp P 2 Sp P .
A 1 0. 260 0.555 0.130 0.158 0.157
LM(kg) 0.346 0.000 0.356 0.000 0.235 0.013 0.365 0.000 0.278 0.003
B2 0.261 0. 609 0.131 0.199 0. 161
FM (kg) 0.227 0.018 0.381 0.000 0.238 0.012 0.416 0.000 0.285 0.002
LM (kg) 0.176 0.200 0.151 0.129 0.143 0.234 0.173 0.132 0.164 0.162
¥ :SB (standardised B Coefficient) BJERHEML IR E ) R4 R° DAL R . SR 1 ASNATREFL YSM. BH K LM, R 2 Hi5t &
FAER FM
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Fig.1 The scatter diagram reflecting the correlation among LM, FM, FN_BMD, and TB_BMC
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8 (KES 20 HHE RN A, 7 OP AL EAE
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hE R OP MR R E, TR AN BE/
R AERENERE RMAARKNEZERN
OP R k4 OP itk BTt RK " . AT RM LA,
E—EHENRESBRAEAE—EEMEE(r=
0.248 ~0.650,P ¥ <0.001), s8R, M EH/IE M FH
FHEBESERD BB EMNE ERAERY,
HREREENFHARBEEEH, Rk, kES
BMD X BAR——XI %K, IMFM R BER
KRS AN FEHARB S, BRI ESEEMN
95% , KA REE BT R ETIL EHALRRE
RESHEESHIEEMEBIN BN TR, Z4E
AKS B LM BT FM 888 . LM K& FM Xt B8
F Xt 2 W (4R e — AN TE BR B R AR 5T 8RR,
ARHREFEBHRELSERF . BRFRER
A EREEWNRERS  ESHESHAES
BMD % &, 5% " BRI H 4 Lt BMD Rk
S ARALFRIERT K AR E K& LM 2 BMD ) £ &
HE, MEAHREA, ETEHEAN BN
G R EREE EIER, H RS R & S %%
3 EEEARFER., B0 EEFEREN, BEE
BHANE 5B RERK . BERENEUFES M
XXFRZC, HE G -BFZREMXERRMYE SR
o

1 FE S 2 TR IR e B g
BENEERERT HATRERE2 RE3 T
MEXREZEEFMELT HRERER, LM £E

e BEER . 2 5 BMD MEERERT,LM 8 TB_

BMD ,TB_BMC.LS_BMD FN_BMD K TH_BMD Z¢
B4k 5 K 26.0% .55.5% ,13.0% . 15.8% .
15.7% , MEBERERKEM N EZRET ¥
B]AT(NE) MEBSRTERE) " AEH—F L
PR R, LM 8K E B B TR 3 B LA £ fiT e
B, AW A EHERACHIRN IR T BE A
B 40 L R T A ML DR S A SRR B A, BILBR L 7 R R
R, B EF MR, MHE R, AR A T 87
REREMEY &8, ER OP R A MBEEEE

E, A5 aEAEFR(WIBEZHE KE
BREVFEAABER FRMUXVWEERZ—H
FENEEBRZBE. BRNEAKH#HTHEKED
Mzt hiE, BE— MBI EKEEANR#HTT
BRE N ES R, SR B#® RS
HR IEA, LA R ERY IM ERBERE
MENRFFMETY . RATEERR, AEHE
LA RS ESH R INEES BT B 8B ITHAE
b, RHA B H LA R B K S8 m AR A%
A BRI B HIR S A BB T RELL R %
HAMPEH L EHE, PEEE T BB , B
FAER TRANABS RS EENBLT
EEHRER NMAFRE(PLAWSE D) EHBIE
PR A B B B B B % A LA R ) BT R B 4 A
B, MRIBTERINEEMN TREELHE
ENRHALRKFERMARS | BEENEZERBE, M
BHAFEMN20 Z7 80 % Ak ETHRITEZE
40% ', XECIRTR BE ST i, LM xHE 58 1) T
kAR X BN

AR LI, % LM K FM [ & A 4 R
mIM B R CEEEMZ MR, & FM Wi LM
REHBFELHUENERE, REFE £ LM
K FM #4254tk LS_BMD Byt B &, M Kim
T RER RIAEREGZH FM & BMD (&
EHRIEREEE, AT, Genaro S AN LM £
FRENFTERERE. BR XEHRERGAL
MELERAE ., HUUgEE—& LM.FM 5k
EREELLNTE AR EERER KRR
PR =AER-HMABRAEE, RHES
RHARE. F—FHHE, KRS E5BFENHEXELR
SRR RMEREE, HAEARME(BABA
EFEAN)EIEES BMD XM KA, 5EH AM
HoOAARBABGIEERE TRETMAES EMR
i) BMD'', Bk, AR AR A D854 MR
EAARBEARRBUEERFRLE LN ES.
FM H 5k E M 16% ~25% ,FM 5@ & E R R A
INRA BB BREMESEIER. FM KIEK
EVREATFREMTHEFERXEENN, &
. HTAZGMEEZR, 57 WHKE BB
A MR EFERE T Y LR R A W
s R A K B SR 4 IR SR AL L TE B AR IR MR
W R R B R, XA R FHR
ZAEENBRERTGEREER ., 4250
2, BE B L R K i s R AR i A R o
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IGF-1) S RE R ER L, N 2 ICF-1 Tt &,
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FER LB M B, S & (2 3 B 2 R K I AL IGF -1
B EEA AT A 48 5 D RE , 38 & B IR
TE R BB A M B T . [RIE, IGF-1 Al LU Y
BB R, S T RRMESAERE
AU, R EEFMBEEBERA? BREE
EH . B, BEERE EERKYEER RS
AT LIS R ALK S SIENT WEH A . I8
BREHME K X0 2 28R . O I8 &K
FEBURRK ., EERR " %9, 2 WBRFERE
SREFERA BMD H, AT AR IE— R8RSR
HAREHERERMEMR, FHik, REEH FM £ —
SE WL E X EREERER.
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B2 EEZFEBE L, LM & FM # & TB_
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