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Correlation analysis of body components and whole bone density in healthy young men HE Li, FU Ping,
ZHANG Gang , et al. Institute of Nuirition and Food Safety, Chinese Center for Disease Control and Prevention ,
Beijing 100050, China

Abstract: Objective To investigate the body components and bone mineral density(BMD) in healthy young
men, providing the basis for the prevention, diagnosis and treatment of osteoporosis. Methods Body compo-
nents, whole bone density, and bone density of arms and lumbar vertebrae in 155 healthy young men aged 18.0-
23.9 were measured by dual energy X-ray absorptiometry. Results BMD of arms increased with age, while the
BMC and BMD of other parts and the whole bone density had no significant age specific differences ( P >0.05).
BMD of all parts except lumbar vertebrae increased with increasing BMI( P < 0.01) . The correlation coefficient(r}
of L,4 and lean body mass was 18.5-24.9, lean body mass increased with increasing BMI, and when BMI in-
creased to 25 and above, the lean body mass no longer increased. Conclusions Lean body mass may be the main
factor influencing the bone density.
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1.1 #FRNFE

BB HTL B T el AR At DX R % P o B o B R BA B
B 155 N AR EBER 2 4,k A 2R & 1l e
BOBA ., AT B A BER R, C P o a B AR s, B
Pron; FHIER 21.3 % (18.0~23.9 %),
1.2 BIRF®
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BB A H 3] 0.5 cm F10.5 kgo BMIRA T FI 4
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1.2.2 BENE. WX LEEBL GE A A (H
LUNAR 2 &) )47 i DPX-NT SUBE X 28 & % HE 3 ]
B4 G EHER A BMD, £ B S0 L3 K
TME . BE B L. THEEEGNETYE
& (BMC) F1 BMD; 52 i B2 R 2 4 & HL 52 W B K 9%
A EMESBOD M  EINESBH 3 8L
BUTAE A R SCHRAE (38 B OPLEE S, B 3 B 4T
EN&S R4 BB AT ST R AR B AT, 155 A
9 BMD i I /£ W Bl ST . R AE T HIER, A SCH
BMD 1 BMC 4t #R 7 & , X 5 F & % B (BMD) #5 5
FE(BMC),

1.2.3 KB 5E . i DPX-NT XUAE X 2% 7 % B X
W 2 S A giE LA HLUE A BMC, 45 A MR m
RE FENRIEE RIS E A LB R E,

KEH (kg) = M AL E (kg) + IKJE (kg) + HH
PS8 (kg) KB E 7 L (%) = 1K (ke) /1A E (kg)
x 100% ;K HE (kg) = MLHHEL HE (kg) + BT Y E
& (kg)o
1.3 Gl ®

FH EPL.info 6.0 34 23 04 &, & A EATHHE
BLRA s F Excel 348 3847 3040 AL 2R 2 5 & 45
SPSS 10.0 A HATH tF 40, X T & ES i
B R BRI 0, R A ¢ K a4l
[F) 9 0 L 2 08 O 25 e AT E AT LB LB A, R - Pearson
AT
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2.1 WIRMBEE AEMEKBS S FERN R
# 1,

155 B BFFE M V- B 172.3 em, K H 66.6
kg, BMI 22.4, HAFERKAZ A G HE AE BMIKRE
SUHHBAEER(P>0.05), 28 KL%
BRELAFRAZMERA B EFEMH(P <0.05),18 %
~HBERKT 205 ~fM2%5 ~ 4, HERHAZMH
EREREN, AAARERRO TR, HEKES
AR E R LB EE(P >0.05),

22 HIRXMNZLEBEPLNEETHERHXCRELEL
2.%3,

®1 HARMBEAFFRE DS KEREES (22 5)

¥ &1 H Hit(n=155) 18% ~(n=17) 20% ~(n=84) 2% ~(n=54) P i
H ¥ (em) 172.3+5.6 172.3+4.9 172.9+5.9 171.5+5.5 0.647
P E (kg) 66.6+ 8.4 64.8+9.0 66.8+8.5 66.7+8.1 0.375
R 15 B (BMI kg/m?) 224222 21.822.4 23221 2.6+2.1 0.339
REEH (%) 15.5+5.8 16.9+6.9 14.7:5.6 16.1+5.7 0.195
2 S Bk E (kg) 51.9+4.8 49.0 + 4.4 52.8+4.8 51.4+4.5" 0.006"
IR+ K (kg) 23.9:2.2 22.2+2.0° 24.4+22° 23.7+1.9" 0.000" "
E BB E (kg) 6.0:0.7 5.6+0.5" 6.1+0.8° 6.0+0.7" 0.031"
TR AE (kg) 18.1:2.0 17.422.0 18.4£2.0 17.8+1.9 0.095

HoREEFEMTHBTHM BN P<0.05," " P<0.01;™ M, [hFT REAT #2888 0 25594 8 5P (5 a=0.05 K8

F2 MREMBAFEER L HE AL BMC(g, 7+ )

R frit 18% ~(n=17) 20 %7 ~ (n =84) 224 ~(n=54) P i
25 2855.2 + 386.9 2815.9 £ 351.9 2865.2 + 402.1 2852.1+ 379.2 0.891
L 507.4+71.0 482.9 + 80.5 504.9 +60.6 519.0+81.3 0.168
At 972.4 +702.6 912,7 + 145.8 1021.9 + 944 .8 914.1+ 146.8 0.637
iR =y 298.5+ 56.8 298.2+44.3 296.5 + 57.2 301.7 £ 60.4 0.872
Bi 368.1+ 65.9 367.5+67.7 373.4+69.8 360.2+ 59,1 0.520
HH 251.5 £ 45.1 247.2139.8 254.5+44.6 248.2+47.9 0.666
sl 391.3+51.1 366.2 + 292" 391.2 +54.8" 399.4 + 48.6" 0.065
Tk 1057.7 + 287.6 1033.8 + 141.8 1076.2 + 370.0 1036.4 £ 136.6 0.685
fEEHE, 54.5+8.46 53.6:7.8 54.8+9.3 54.51+7.3 0.873
BE1/10 2.058 +0.316 2.041 +0.248 2.007 +0.353 2,143+ 0,254 0.046"
BE 173 2.412+0.330 2.400 £ 0.278 2.358 £0.359 2.498 + 0.280 0.050
KA 1/10 0.915 2 0. 143 0.918 + 0.088 0.888 +0.152 0.957+0.133 0.020"
RE 173 2.059 + 0.281 1.971 £ 0.242° 2.007 £ 0. 285" 2.169 + 0.257" 0.001"

R H I RSN RATH R W R " P <0.05, 7"

P00 ERTFRHARERERARNERE BEWGE a=0.05 KA)
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£3 HRAMBEAFERLZEZFA BMD(g/cm®, % + 5)

W &8N &1 18% ~(n=1T7) 20% ~(n=284) 22 % ~(n=54) P
o g 1.204 £ 0.087 1.194 = 0.085 1.203 = 0.087 1.210 £ 0.090 0.794
P31 2.056 £0.236 2.000+ 0,252 2.047+0.219 0.089+0.256 0.350
T 0.986 + 0.080 0.985 £0.077 0.987 + 0.084 0.985 +0.077 0.993
my 0.769 + 0.059 0.769 + 0.047 0.767 £0.059 0.773 £ 0.062 0.808
&8 1.185+0.110 1.190:0.119 1.188 +0.113 1.179+ 0.106 0.878
i 1.082+£0.108 1.075+£0.093 1.082+0.115 1.085£0.103 0.952
B 0.913 £ 0.064 0.874 = 0.044° 0.912 + 0.068" 0.928 + 0.059° 0.009" "
TR 1.353£0.120 1.362+0.118 1.356 £ 0.117 1.345+0.126 0.832
M, 1.200 + 0.287 1.179+0.132 1.213 £ 0.375 1.186 £0.113 0.863
g 1/10 0.527+0.075 0.546 £ 0.084 0.510+0.076 0.548 + 0.063 0.006" *
BE 13 0.887+0.107 0.893 £0.097 0.866+0.118 0.918 + 0.082 0.019°
R& 1710 0.462 £ 0.075 0.463 + 0.069* 0.445 £ 0.076" 0.487 £ 0.070" 0.005"
RE 173 0.922£0.109 0.909 £ 0.099° 0.903 = 0. 102° 0.955 £ 0.084" 0.018"

W RHEHETEM R HP B M LR " P <0.05," " P<0.01; M MR FRAREXRRHAR EZRA B EHIK a=0.05 K #)

I G4 B F 1 BMC K 2855.2 g, £ B ¥y
BMD 4 1.204 g/cm’, &I HZ MR A X F (P>
0.05); k¥ KT W B2 B M EME LR T
B F- ¥ BMC fll BMD &£ 2 M BA ZE5H(P >
0.05); M i BMD £l 2 ERA B EH(P<
0.01),BMC #1 BMD #84 B 4F &S w3 < py a4, H 18
5~ BEMRT2205 ~M2Y -4, Rk 1/3
4 /) BMC il BMD S Z M ER BB EFH(P <
0.05), 2% ~-HEERT18% ~fM20%5 ~4,
23 HMIRXMNELGEMWATHES BMIHLRR
*4,

Fd MRMRZLHHIFA BMI 5 BMD B9 &

(g/cm®,z+ s)
) N 18.5~ 23.0~ 25.0~
W& A P
(n=104) (n=32) (n=19)

g 1.174 £ 0.071° 1.248 + 0.090° 1.297 + 0.070° 0.000" *
%3 1.992 +0.205* 2,151 £0.252" 2.248 £+ 0.2230.000" *
(i3 0.893 +0.052% 0.947 + 0.075" 0.967 £ 0.055°0.000" *
TRE 1.322 £ 0.103* 1.385 £ 0.136" 1.464 £ 0.101° 0.000"
KT 0.958 +0.065* 1.024 + 0.081" 1.077 +0.054°0.000" "
IRz 0.748 +0.044° 0,785 + 0.057" 0.856 + 0.040' 0.000" *
HH 1.150 £0.094* 1.242 £ 0.116" 1.283 £ 0.089°0.000" *
HHE 1,046 +0.088" 1.130 = 0.108" 1.198 + 0.100° 0.000" *
B 1/10 0.514 £0.070* 0.537 £ 0.082* 0.586 £ 0.0550.000" ~
g 1/3 0.868 £ 0.100% 0.902 £ 0.117* 0.965 + 0.086> 0.001 " *
M, _, 1.185+£0.335 1.227+0.153 1.236+0.126 0.649
RREE S (%) 12.9+3.8*  17.5£3.7°  25.7£S.1° 0.000° "
LhRikE(kg) 50.5+4.2° 54.9:4.4> S48x49 0.000""

18.5~ 25, W AN B K BMI IS HI 7€ 18.5 & 23
ZME, AR ol 3 AN 185 ~
22.9.23.0~24.9 f125.0 BL I,

B At 5 B4R & A7 BMD Y5 % BMI (4 3% Jin
TR R NEHE 2 ~ 4 5F, 48B4 BMD & 41 2 [n) 2%
SYAEF R EMH(P<0.01); 2 S IKE Y BMI
25 LRI B E BMI B S8 AR 36 N, 18.5 ~ 4l &
EMRTF23.0~41,H23.0~41525.0~ Az E4H
ZH(P>0.05); MR &5 (%) REE BMI (3
i B s, SHAZMERYHE B2 EH (P <
0.05),

2.4 WM R AW B B B BCX BMC A R
TR W S,

SR ¢ B, BRI R A AT BMC #
BIE ¥R 522 g, 4 EJE BMC & T4 BB AW E
MZEF LR EE(P>0.05);AM - TR MR AE
Mg & &R ES TAMBR(P <0.01),

RS B RA A WBAK B S AR BMC FI B I 15

i H _Emu fﬂwl #;fw ffn'ﬂdll P i
xEs xts X+ Sid.E
1:REBMC(g) 192.6£26.0 28.8+127.7 -16.2£10.30.116
BT (g) 3062.4+306.0 2937.4:402.7 125.0+23.7 0.000°
WRE(g)  329.9:23.9  317.3£215.3 12.7£3.7 0.001"
T BMC(g) SR.7+78.8  SR.1+T1.7 0.6+3.05 0.835
HIKE(g) 9116.3+1007.7 8952.9+1020.0 163.3£31.3 0.000"
R (g)  1690.9+787.6 1660.3:782.8  30.6:6.0 0.000°

W-RREENESWIHBTHARM LA P<0.05,” P<
0.0 A EARFHARE R RU A 2 RA BEMEE 2=0.05 KH#)

W WHO #7 #E, BMI (kg/m”) IE % 76 B A

H R P <0.01,0=155

2.5 BiEXIRBE AKE BMIER S5 BMD B4
KA W 6,
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F6 WRNEEE AKE BM RS S BMD(g/em?)

MXE
WEEE S k& BMI WikE k(%)
25 0.313""  0.630""  0.597°°  0.572°" 0.346""
L& 0.170° 0.419°" 0.416™> 0.321°"° 0.270""
®T 0.392°"  0.675°" 0.605"* 0.615"* 0.377""
CE 0.399""  0.645"" 0.562"* 0.610"" 0.335""
THE 0.334" " 0.562" "  0.498" "  0.532° " 0.276""
B 0.142 0.476" " 0.518"* 0.481"" 0.235°°
®BE1/10 -0.014 0.261"* 0.353" "  0.147 0.248"°

®E 13 0.182° 0.333"°  0.315"" 0.282°" 0.207"°
B, _, 0.614"" 0.584"" 0.335"" 0.689" " 0.127

¥:*"P<0.05," " P<0.01,Pearson f £ 547

RGN, 258 KT A FEM BMD 55
B AE BMIE A E MR A 2 L2 R & EAH
F(P<0.01) ;4 F BMI 554 ¥ 4L BMD (¥ 48 6 1
B (r=0.261 ~0.675,r =0.315 ~ 0.605 ) ; (kB &
S E£ ALK BMD LR 2 (r = 0.127 ~
0.377) ; B im ¥ 1/10 FeRHEs 1/3 £k BMD 5 5
BB B B A OG  HEHE BMD 54808 5 4 LuAE AR
X(P>0.05),

3 &g

AR PSR AR S5 AEE BMI AR
THBEARAZR(P>0.05), 8 K 28 WA A8 KE
18% ~ B EMMT20% ~fM22%8 -4, 2H4%%
fiiff) BMC #1 BMD B A6, 4548 4 2 a) 25 R 4
TR EEC(P>0.05), LAY BMD 4 Bl 4F i i 3¢ K
RO 25 & BB BMD R HEHE 4, ¥ B 2% BMI
BB M (P <0.01), EHEH BMD BARFEE
BMI ) LA AR N HEHZ MEA S ¥E
RAME TR BMC WA E R (P >0.05) 1k
A BMI 5 4 5 %340 BMD 09 H 6B IE &5, 05
TR(%) 525 BMD WHLH&BEKES BMD i

D e S B 4 AR e IX B P BMD (1 1 {4
BAE 20 ~ 30 AW, JERE, . (9F 3 BMD(g/em?)
A 1.075; Z8 AR AR %1 35 45 vb [/ 46 7 DU B 4 BMD
MW {E HHBLAE 20 ~ 24 BAEYR AL NEHE, M F 1Y
BMD(g/cm*) N 1.128;&%&%“%&%3&@%‘&@&

BMD & 0 i 4 B AE 25 ~ 30 X F R 4, N 1.050
g/em® s AR WEFE 155 4 B A A, L (%713 BMD
1.200 g/em?,20 ~ 22 H 4% F) 1.213 g/em®. H T &
AR R R RS R, B AT AR A AL
REFR, REAMBE R L. EARRED X ERA 2
H &R EIBN, F I ER 2 4, SRR 115 8 fiE
SR EAE R+ BMD B3,
HHNMFEMRBEA TR ELEEENTE
B2 B4 R0, PR 3 x4 5% BMD 94 A Al
BERAREMI N EHAER, BEAEEFETRL
4 & BMD FIIEHE BMD i 5 e W E, A
o, EHE, LB BMD 558 ik B A OC R Bk 3
0.689(P<0.01), 5SS EMMHXRABRH 0.127
(P>0.05);% BMI 7£ 18.5~24 9 it , ik H b &
BMI (¥3% I jm, 24 BMI F+ & 25 i, Bk A
HEIm, KR B M RR R B A b RN KA R B
HARIERET & A2 HEA.
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