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Relationships between bone mineral density and age, height, body weight, body mass index, and
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Abstract; Objective To investigate the relationships between bone mineral density ( BMD) and age,
height, body weight, body mass index ( BMI), and body surface area ( BS) in adults in Jiaodong Peninsula
population. Methods  Using the Dual Energy X-ray Absorptiometry ( DEXA) equipment, BMD was
measured in 3879 normal people (1970 men and 1909 women, aged 21-89 years old) in Jizodong peninsula
with multi-center, randomized sampling method. Age, weight, BMI, and BS were measured and analyzed
statistically. Varied aging groups were subdivided into 3 groups according to BMI: <20 kg/m’, 20-25 kg/
m?, and = 25 kg/m’, respectively. Three groups were divided according to BS: large (LBSG),
intermediate (IBSG), and small BS group (SBSG). Results The change curve of BMD in males and
females were different in terms of age, height, body weight, BMI, and BS. BMDs of the lumbar spine and
the femur increased with the increase of body weight, BMI, and BS. The BMDs in varied age groups showed
BMD in BMI < 20 kg/m® group < BMI 20-25 kg/m’ group < BMI=25 kg/m’ group. BMDs in various age
groups and different BS groups exhibited BMD in LBSG > IBSG > SBSG, with statistical difference. The
BMDs in people with older age, lower body weight, or lower BMI were lower than in others, with significant
difference. Conclusions Age, height, body weight, BMI, and BS are important factors that influence
BMD.
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REFFA, RESHEAZR LS, B RANE
(OP)REEWMHNEEFLFAEERENS OB
R EEELMRAR" R ERAROER
B I B e A B B IR B F HLH A B i
BREMEERRR, 38 ARTREESRE
ABEEMERFLRSEE(BMD) 54K 5
B RE R E TS (BMD) FE R E AR (Bs) Z [ K
RE,HERGMBRNEPSHRES R,

1 #EmFE

1.1 —f%s

RASBEEHBEERMEFE ELEERR
EREEXESETXAFERF O, BME 10 FL
B GBEARSITAE UERET K RIEEA
MEWRK, HERS R 3879 A, KB EH 1970 A,
L1909 A, fEfh. B 21~89 % (F152.08 %),
#21~89 F(FH56.87 %), FiAMAENREH
BREREER FENEREMRHLHEBEESY,
.5 BIEHE B E%,
L2 SGiteg

BEESE(H, cm) &KE (W, kg) , BT B K
BB (BMI) kR E A (BS), BMI i+ E A
BMI(kg/m*) =W (kg)/H(em/100), 18 4 WHO %5
¥ BMI(kg/m’) E % HGE % 18.5 ~25, T A
38 BMI 5 18.5 ~ 23 B3 X R AR 4 WHO Xf I
ANBUFRME 203 4. BMI <20 kg/m” XK E
4, BMI=25 kg/m” BB EH, HANEREEKEL,
BS(m’) HE AR : BSyy =0.0057 x H +0.0121 x
W +0.082; BS,, =0.0073 x H +0.0127 x W -

0.2106,# BS K/MRE4 3 A . Ktk T R4
(LBSG), ik £ W MH (IBSG), MNEFH R A
(SBSG),LBSG:BS H ¥ > BEZHE v +s; v -
s§<IBSG< x +s, SBSG< x -5,
1.3 Hg

% A= @ MEDILINK / & 4 7= #) OSTEOCORE
2XEE X B FEEMN(EHRERN3S KV 5 kV H
BiAY,EEHN0.8 mA, BB D HE<0.4 mm,
EREE CV.88.41%,) M E@EH(L, ~L,) EAL,
I B B iE %% ( Neck , Ward’s #1 Troch) # BMD ( g/
em’), ERSALL 10 FH—KE, 5K 7 4 (20
~,30~,40~,50~,60~,70~F180~);&H
BT TSR R IE
L4 ZGitsHE

K F SPSS 13.0 it 8 i, W B AR E A, R
Fa&EA ARKEL AFKEETANREREER
E R4 BMD, #1741 18] B R & 7 £ 4347 (ANOVA) ,
P<0.05 #RERFHEIEE L,

2 £R

2.1 B a#EXEREGE KESKHUFTEE
(g/cm’) B ELER

ZRER:(1) BERAAFREKEZ F#E
EREER. FERANRE SR ZEREELEE
2R, QOBFRANAFARKENGER R EHEE
5, HREARERMTEM, (3) MEFEBRNHM, &
MUBEETHEREAR: BHEAEEEESR;
LHETE 40 X LUJR MR HE A 22 B 0 3 B O P R E
HRKENBRELTHEL0%,

1 B AUHSFRASE HFESEHL BMD((g/em”) MIXHE LB (F £5)

4= k&

Fa #5 n L, ~L, Neck Ward’s Troch
(em) (kg)
2129 M 66 171.9 78. 1 1.174 £0.016 0.991 £0. 124 0.884 +0. 147 0. 805 +0. 097
F 69 161.7 55.2 1.251 £0.016 0.923 0. 124 0.967 +0. 163 0.985 +0. 137
30 -39 M 147 173.5 75.8 1.275 £0. 052 0.920 +0. 118 0.839 +0. 164 0.793 £0.116
F 97 162.1 63.7 1.245 £0. 052 0.951 £0. 118 0.989 +0. 158 0.938 +0.116
40 ~ 49 M 478 174.5 76.8 1.259 +0. 068 0.886 +0. 111 0.738 £0. 125 0.751 £0. 105
F 466 162.5 64.9 1.203 £ 0. 068 0.91020.111 0.874 0. 199 0. 857 +0. 205
50 ~59 M 493 171.3 76.6 1.093 £0. 159 0. 833 £0. 107 0.700 +0. 125 0.747 £0. 108
F 469 161.0 66.5 1.003 +0. 159 0.815 £0. 107 0.720 £0. 215 0.877 £0. 238
60 ~ 69 M 437 172.1 75.9 1.103 £0. 175 0.760 £0. 135 0.637 0. 133 0.712 £0. 117
F 462 158.0 66. 4 0.895+0.175 0.787 £0. 135 0.787 £0.323 0.742 £0.317
70 ~79 M 272 169.9 75.0 1.023 0. 199 0.797 £0. 130 0.692 +0. 146 0.734 £ 0. 166
F 262 157.3 65.0 0.81210.199 0.723 £0. 130 0.682 +0. 346 0.704 +£0.236
80 ~89 M 77 165.2 73.2 0.991 £ 0. 245 0.791 £0. 140 0.664 0. 143 0.766 £0. 142
F 84 151.2 55.8 0.801 £0.245 0. 668 +0. 140 0.594 £0.413 0.611 £0.312
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R2 B L#iEBMISHAKXSE K BMD & (2 £5)

. 5 # k&

g BMI<20(n=392) BMI20 ~25(n=527) BMI=25(n=1051) BMI<20(n=278) BMI20 ~25(n =682) BMI=25(n=949)
ER(F) 50.4 x£10.1 53.1+10.6 52.2+10.4 52.0x11.3 55.2+10.6 56.3x11.1
BM](kg/mz) 18.6 £1.33 23.2+1.98 30.5£3.71 18.1+1.27 22.7+1.36 28.8 +2.37
BS(m?) 1.937 £0.079 1. 899 +£0. 067 1.693 0. 089 2.071 £0.042 1.892 £0.072 1.768 +0.053
B (cm) 170.3 £6. 38 172.2 £6.59 171.9 +6. 61 160.3 £5.77 161.1 £6.01 159.4 £6.43
KE(kg) 58.1£5.02 66.7 £6.21 79.5 £8.17 52.1+4.33 58.7 +5.69 65.9 +6. 87
L2~4(ycmz) 1.121 £0. 138 1.167 £0. 105 1,232 £0.123 1.035 0. 109 1.067 £0. 117 1.124 0. 114
Neck (g/cm?) 0.837 +0. 086 0.952 £0. 103 0.998 +0.108 0.782 £0. 106 0.832 £0.107 0.952 £0. 112
Ward's( g/cm’®) 0.792 £0. 081 0.873 £0. 100 0.923 +0.108 0. 807 0. 104 0.857 0. 111 0.938 +0.114
Troch( g/cm?) 0.803 +0. 106 0.901 £0.110 0.973 £0. 117 0.812 £0.116 0.922 0. 103 0.991 £0. 110

2.2 B ZHEAR BMIAHE SR EBHELER
GREN.ZHBMIEER GHEEEEXR,
BHRGEE BMIAEEZR (P <0.01) ,EHML
B & ) BMD SIRE /R & BMI #3838 fn, 1K
KREERHRHMAERRETRAR, BKEH
BABRKAURERBEAABTREE. ZREEF (P <
0.01), BHEAFE BMI HFEKE S & M &% EIE
# BMIABMEERFHAA S BEHHEL, T BMI

S REFREAASTHIRE LEERALKIT
ZEX(P<0.05); LR BMI & E 5%
NEFEREEBMIAF -BEARABHE, MG
PANABEEIBN, FBEEER(P<0.05),
ARIE 8 4B %N BMI<20 kg/m” 4 <BMI =
(20 ~25)kg/m’ 4 < BMI=25 kg/m® 4,

2.3 B ZHAFABSHARESHRBEELR

®3 B L& BSHAKSKN L BMD LB (5 s)

B # x #®
#E
LBSG 4 (n=342) IBSG#l (n=874) SBSG#l (n=754) LBSG#l (n=247) IBSG 4 (n=827) SBSG 4 (n =835)
ER(Y) 47.5£10.9 53.712.1 60.3 £12.9 48.9:11.2 56.1+12.8 61.412.2
BS(m?) 2.045 £0.05 1.894 £0.07 1.769 £0.07 2.022 £0.05 1. 863 £0. 06 1.761 £0.07
S8 (em) 174.1£5.63 168.1£5.77 164.5 £4.36 165.7 £5.27 161.2 £5.02 156.7 £5. 43
& (kg) 74.716.24 65.3 £5.35 58.6+5.11 67.3 £5.87 56.7 £5. 11 50.0 4. 62
BMI( kg/m?) 30.9£3.75 24.143.21 20.1£2.47 29.1£2.53 23.9:2.15 19.1+2. 14
12 ~4(g/em?) 12132017 1.113 £0. 14 1.052 £0.09 1.142 £0.10 0.986 +0.09 0.888 +0.09
Neck(g/cm?) 0.977 £0.07 0.913 £0.07 0.878 £0.06 0.884 +0.08 0.812 £0.07 0.739 0. 08
Ward's(g/cm?)  0.892 £0.07 0.853 +0.10 0.812 £0.07 0.904 £0.06 0.821 £0.07 0.778 0. 05
Troch(g/cm?) 0.903 £0.08 0.871 £0.06 0.853 0. 04 0.892 +0.04 0.833 £0.05 0.761 +0.04

ZREN. AR BSHEHKE, B . THEREA
6] 5 & .k & .BMI F1 &5 #41 BMD W ER A 4 it
2B N (P<0.005), REEHAXRR BS 4 E&H
B L3R : LBSG > IBSG > SBSG, £ R A 4 it % & X
(P <0.005),

3 itig
LA BEE B BOR B KR {55 8
e B B 0 BB AL, 6 BMD 4 U % ¥ 5 b 12 7

OP . PFAfi OP /&% B 7 XU B #1 VF 4y OP 7 B iy — T
EHARETE, BT RE AR BMD 5E4,

5 MK E BMI M BS 4 2 R F 1845 Z 1A 9 %
ROEH#ITREHE BB RANRHARFE,
FREY W E BMD MR N B EEELBES
B — N EEEF, MW EFRERIEEL BMD 58|
W {E LS BB B R B FER RN E R
BEKFHEATERERREZRNERRREE
FARBROXBAR, AXGREN B i
BEERELRYZMEREMT T ENEE, 3
K70 ~79 FHBRAEA, BRAREERMKGEA
ERERENE, XMBE—H, BHEFEHGEM
JEMER) OP BN ERH 40~ S AMS0 ~ S A B L
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BREEREREL,OSUGLAHHEETE
., 50 ~890 % ABEMEHE AR & & MG AL IE R R H
BHR13.37% 1 2.87%, &£ ¥ K 28.03% f1
7.0%,%#%&%??3?#@%@::

BERBEEFNESEERR,. 58T 54K
FEEBEETNRA, B7E 1959 £ HERHHER
EHREREILESH KAEE2RILTHKNBE, &
SRS REREE R ARSI
S, RRGAE S XABEGHX X HE
GHMER ENEEEGHBRK, 5EXER -,
BAMKXEERANSIHEEREER, SARK
ff BUD KEXHA BAHXE, SERARSMEX
ERBENGMEBMD B, BRBEMBEREEERHN
HERTREESHER,

HhERYZWBMD MEEZ -ERELH, R
ERSEHRARNARGBEZERATEEER .
AEEEGBESAEATHE. FERHANBHE.
ZHBMD HEMKEMNTARNBS KKEH
BMD R FHMEH ARIKEREREEEYE, N
Btk @ExT BMD M m A EEEH X 5 XSGR H
BT, B W Pk E 3% A0, & 380 BMD TR
BEAR: BHETALEELR  CHELE 40 5 LU
PA Neck .Ward’s 3,60 & LIJF LA L,-L, #l Troch Yy
¥, BREAZAMOFELEM, FH . FHEE.

EHXRMENRREFHRNAFTESRE, KEX

BEEERBE A AN OB & Z R
AEHE. REEN B KPAHEHEREL NS E
B AR RERERZHAGK, AT ER
WRARELS T ERE, AT BER, ATEHTF
REERENEV S EZ2FRARMEENE
BEEE, OB LHERRIWRFENE. EF
FUBEEAREARK BETHESEREKT.
BREESISREERENOBEREZERES, ER
B EEN BRI, 53005 9IS R,
W E WM IR AR P RFREEN
BRI EHESTER M FRE S AR
BRR EHEFASBESELE,  THERESESE
KEF-1(IGF-1) & E4REATER L, ATI TR
IGF-1 747 , RIS B oMk R B S
BMI 2 HAIAAMBEE SRR EAKERR
o, RIFNEHNIRE, EILEREXHMRET
BMI Xt BMD # & i, iA 3y BMI 5 BMD £ iF #
X1 KRR Bk A FER A BMI X EH
EEWMAR, RREBHEEEEHR: BMI<20 kg/

m® 41 <BMI = (20 ~25)kg/m* 4 < BMI=25 kg/m’
., BEHERZA T B R A9 BMD ¥t {k & BMI f93%
mimgm, KEERETHRMEER A THHA
B, BREHERARKAEESAAEEE BMI<
20 ky/m’ ABHEERTFANRA, ERADEH,
HWoRIE BMI 22 BMD M EEH R, R & 4K

. BEMBERARPEM, KK E SRR BUS 4

B ERH S, BEARR BMI AEEES &8
NBFEEEY BMIARKAEREREAA ALY
B, MBMI>2SS REHAEAABTBERS; X
R [R] BMI 4 8] & & 5 & &5 4 B % ¥ (8] IE % BMI
HAE—-BEATES MELEHANFARHEHE
N, BAD ARRELSLHEXHIEHE S FEH,
84 BMI Xt BMD MM L LB &

BS REPRI G & MKE M XUEKN KK FEM
FEAR, B YRR B A R AR K/ T AR T A
AaRRAE, NAFE " ANEREHA BMD
REENE BS, NE {7 BMD K & B #i # i) B R
RY5 RS BS BYIM %, A 1 K A & B 8
—NEEER. FXEARFFERARF BS 44
B % B H 88 3% : LBSG > IBSG > SBSG, BS 5 & ¥ {i
BMD X R A BHMLHHE THMAKE, ARF
BS 46 BMD 2R W8 ,/NBSHRBEEM, K
BSEESHEEM, % BS X B ERKK T RHA
WEBEYMTRER, AHERRSEHERTE
BEHXMHERR K: BS>{KE >BMI > 5, T#R
BS > 5 & >{&&E >BMI,

AUXMBREZEZFOLABATHR BEHE
5FMEHMBXBEABRAITRERALMHRK. EEIA
KR MEA RS R ARFAABREES RNRABAEEE
B AH B e R B AT
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