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Study on bone mineral content and bone mineral density in lumbar spine and forearm of Chinese girls aged
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Abstract Objective To study the age-related bone mineral content BMC  bone mineral density BMD and
the tempo of growth in BMC and BMD at lumbar spine and forearm in 455 Chinese girls aged 6 ~ 18 years. BMC
and BMD at the anteroposterior lumbar spine LS the left forearm radius + ulna ultradistal R + UUD and one-
third region R+ U 1/3 . Method BMC and BMD exhibiting different changes pattern with the age changes were
measured using a dual-energy X-ray bone densitometer DXA d. Results There were significant correlations
between age height weight and BMC and BMD at LS R+ UUD and R + U 1/3 sites. BMC and BMD increased
significantly with increments in pubertal stages at LS R + UUD and R + U 1/3 sites. Conclusion Our study
showed that Tanner stage had a significant positive association with BMC and BMD of the lumbar spine and
forearm. The differences were found in the growth tempo of BMC and BMD within a region and between the spine
and forearm. Both BMD and BMC were recommended to evaluate the bone health in children and adolescent.
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1 5 BMI
14 14
1.1 1
6~18 n kg cm BMI kg/m*
6.0 18 20.2+3.2 114.2£6.9 15.41.2
445 445 * * *
7.0 17 24.4+4.9% 122.7+6.0% 16.2+2.8
8.0 18 25.9+3.8 126.5+5.8%  16.2+1.6
9.0 12 31.5+4.7"  136.2+5.8"  16.9+1.8
) . 10.0 26 34.6+7.0"  140.3+6.6"  17.5+2.5
hyperprolactinaemia
11.0 21 37.7+5.5% 144.8+6.6% 17.9+2.2
oophorectomy 12.0 25 42.3+7.9* 151.1+9.2% 18.4 £2.3%
ankylosing spondylitis 13.0 55 45.7+6.5%  155.0£6.6"  19.0+2.3
. # X
malabsorption syndromes 14.0 4 51.9+£7.5 158.6 4.1 20.7+3.5"
15.0 57 51.6+7.8 159.0£5.3 20.4+2.8%
1 16.0 39 52.5+7.9 158.7+4.9 20.8+£2.7*
17.0 30 53.2+6.1 159.2+5.3 21.0£2.1%
18.0 43 52.7<5.1 159.7+5.3 20.7 £2.0%
*P<0.05 6
D *P<0.05
2.2 BMC BMD LS R+ UUD
Tanner
. R+U1/3
BMC BMD LS R+ UUD
R+U 1/3 23 LS BMC
BMD 10 11~ 14
1.2 BMC 15~ 18 15~18
) BMC BMD
BMD X Dual
. BMC  BMD
Energy X-ray Absorptiometry DXA
. BMC BMD R + UUD R+U1/3
QDR 4500 Hologic MA
1S L
2
~ L + R+ UUD IS R+ UUD R+U 1/3
R+U1/3 6.0 14.76 £2.52 0.79+0.10 1.37+0.1
0.33% ~ 0.40% 7.0 16.73 £3.14% 0.90+0.15% 1.47+0.20%
8.0 17.72+3.04 0.91+0.13 1.55+0.13"
DXA 12.1 9.0 21.91+2.24% 1.07+0.12 1.67+0.15%
33 BMD 10.0 26.61+6.04% 1.13+0.16" 1.88+0.21%
) 11.0 29.34+7.07% 1.25+0.19" 2.03+0.30%
12.0 36.06+7.27" 1.36+0.24" 2.17+0.35%
RMSCV
13.0 40.61 £7.90* 1.49£0.27 2.43£0.31%
0.86% R+ UUD 1.35% R+ U 14.0 45.32+£6.67* 1.69+0.27* 2.59+0.29*
1/31.03% 15.0 46.61 +6.40 1.74+0.20* 2.64£0.26%
1.3 16.0 48.99£7.41% 1.86+0.22" 2.78£0.29%
: 17.0 47.69 +5.39 1.96+0.21 2.90+£0.25*
SPSSI11.0 18.0 48.61+7.55 1.99+0.23 2.90+0.29
t IS I, ~I, R+UUD +
ANOVA RU 1/3 *P<0.05
2 2.3 BMC BMD
BMC BMD 4
2.1 BMC BMD LS R + UUD R+U1/3
1
BMC BMD
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3 g/cm2 X+s 12 13 2
LS R + UUD R+U1/3
6.0 0.523 +0.052 0.254 +£0.018 0.400 + 0.028 6 BMD
7.0 0.541+0.067% 0.268+0.029%  0.411+0.042%
8.0 0.563+0.055%  0.268 +0.017 0.424 +0.035
9.0 0.617+0.061% 0.280+0.037% 0.454 £0.046% 6
10.0 0.672+0.079%  0.287 +0.027 0.502+0.041% 14 18 BMD
11.0 0.700£0.103%  0.302+0.032%  0.517+0.046
12.0 0.778+0.129* 0.296+0.044  0.539 +0.060* BMC BMC
13.0 0.821£0.110%  0.323+0.046"  0.592+0.047* BMD
14.0 0.882+0.085% 0.358+0.0497% 0.615+0.046% BMC BMD
15.0 0.883 +0.077 0.362+0.039% 0.624 +0.039*
16.0 0.899 +0.098 0.377+0.036" 0.642 +0.041
17.0 0.886+0.062  0.396+0.038"  0.653+0.038" BMD
18.0 0.904 +0.075 0.402 +0.041 0.647 +0.041
#P<0.05
BMD o7
4 Tanner stage BMC/BMD BMD BMD BMC
Tanner | Tanner || Tanner Il Tanner [V Tanner V 8
LS BMC 19.37£5.76  29.08+6.9% 36.70+7.82% 40.78+7.69% 47.46+7.17% 9
LS BMD 0.577+0.085 0.700+0.101 % 0.782+0.127% 0.820+0.106 0.887 +0.848 # BMD
R+UUD BMC 0.95+0.18 1.26+£0.19% 1.36£0.23 1.48+0.27%  1.83£0.26%
R+ UUD BMD 0.271£0.028  0.302+0.031% 0.316£0.043 0.322+0.046 0.377+0.043#
R+UI/3BMC 1.55+£0.28  2.01£0.30% 2.18+0.34  2.39:0.30% 2.74:0.29% BMD
R+ U 1/3 BMD0.439+0.052  0.515+0.046% 0.541£0.060% 0.591 +0.048# 0.635+0.041*
2.4 BMD
5 ISR+UUD R+U1/3
BMC BMD
3 BMD
BMD BMD
3 R+U1/3 BMD PBMD 34
BMI 0
BMD X
S BMC/BMD Dual Energy X-ray Absorptiometry DXA
BMC BMD 6~18 BMC  BMD
LS R+UUD R+U1/3 1S R+UUD R+U1/3
0.846 0.864 0.865 0.787 0.756 0.869 BMC BMD
0.876  0.785 0.834  0.798  0.612 0.861 14 ~ 18
0.867 0.868 0.856 0.825 0.726 0.845 BMC BMD
BMC BMD
3
ISR+UUD R+U1/3
BMC BMD BMC BMD IS R+
uUD R+ U 1/3 Matsukura T Kagamimori S Yamagami T et al. Reference data of
BMC forearm bone mineral density in healthy Japanese male and female
BMD BMC subjects in the second decade based on calendar age and puberty
onset Japanese Population Based Osteoporosis JPOS  study.
BMD BMC  BMD
Osteoporos Int 2000 11 10  858-865.
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