2008 12 14 12 Chin J Osteoporos December 2008 Vol 14 No.12

R31 A 1006-7108 2008 12-0865-10
BMD
DXA 1322 6~24 533 789
BMD BMD

BMD S

16 BMD 18
14 vBMD 14 vBMD
12 BMD
BMD

Differences in male and female children and adolescents of acquisition with bone density in Changsha WU
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Hospital ~ Ceniral South University ~Changsha 410011 China

Abstract Objective To explore differences in male and female children and adolescents of acquisition with bone
mineral density BMD at different skeletal sites in Changsha. Methods We used the DXA bone densitometer to
take BMD measurements at the posteroanterior PA  lateral spine hip and forearm in 1322 healthy children and
adolescents ranging from 6 to 24 years of age 533 were males 789 were females .Results BMD at the PA
spine in male increased with age which were best fit to a quadratic-regression model whereas S regression was the
best fitting model for BMD at other skeletal sites that were similar to females. In individuals younger than 16 years
of age the BMD at the PA spine were significantly higher in females than in males whereas the converse was
found in individuals older than 18 years of age. In children younger than 14 years of age vBMD measurements
taken from the lateral spine in females were higher than those in males whereas it was similar in both genders after
14 years of age. Approximatelly to 12 years of age BMD in males became gradually higher than those of females
and the difference in both genders was expanding with age increased. Conclusion This study provided reliable
reference data to evaluate bone mass acquisition in Chinese children and adolescents. The methods of BMD
acquisition at different skeletal sites showed gender difference in children and adolescents and the gender
difference changed with measurement taken from different skeletal sites and age increased.
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0.83% ~1.17% 1.03% ~ 16
1.35% BMD 18
10 CV <0.44% 14
1.3 vBMD 14 vBMD
SPSS 13.0 12
2 BMD + BMD
X *s 11
1 BMI x£s
n cm kg BMI kg/m* n cm kg BMI kg/m?
6~7 42 119.4+7.71 23.2+4.85 16.1+1.93 43 118.8 +7.20 21.7+4.34 15.3+2.18
8§~9 61 131.3+£7.25 30.4+7.30 17.4+2.83 44 129.5+6.51 26.4+5.06 15.7+2.02
10~ 11 61 139.3+6.55 33.7+6.85 17.2+2.55 47 142.5+6.75 35.8+6.67 17.5+2.47
12~13 68 155.5+10.7 47.7+14.8 19.4+4.01 79 153.7+7.59 44.7+7.06 18.8+2.32
14~ 15 64 165.4+6.65" 54.7+10.8" 19.9+3.23 102 158.5+5.15 51.4+7.38 20.5+£3.10
16 ~17 66 168.6+6.20" 58.3+11.5" 20.3+3.37 67 158.7+4.70 52.5+7.54 20.8+2.60
18~ 19 34 168.0+£5.88" 57.0+£5.36" 20.2+1.30 114 158.6+5.28 51.9+5.30 20.7+2.06
20 ~21 47 169.3+£5.20" 59.1+7.45" 20.6+2.14 118 158.3+4.93 51.1+6.25 20.4+2.30
22~23 69 169.0+£5.74" 61.6+7.84" 21.5+£2.09° 125 157.9+5.05 51.2+6.13 20.5+2.17
24 21 169.7+6.80" 62.5+6.94" 21.7+2.17" 50 158.5+5.63 49.7+£6.73 19.7+2.22

* P=0.002~0.000
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2 BMD g/m’ % s
n " n "
6~7 42 0.417 £0.062 0.375 +0.066 0.158 £0.021 43 0.459 +0.065 0.412+0.071 0.168 £0.024
8~9 61 0.518 £0.070 0.490 +0.064 0.177+£0.022 44 0.586 +0.067 0.507 £0.071 0.185+0.025
10~ 11 61 0.610+0.068 0.576 £ 0.067 0.190 +£0.022 47 0.679 +0.091 0.574+0.073 0.195+0.021
12~13 68 0.693+0.114 0.641+£0.108 0.199 +£0.026 79 0.748 +0.109 0.623 +0.089 0.203£0.024
14~15 64 0.767 £0.115 0.692 +0.088 0.205+0.019 102 0.802 +0.087 0.661 +0.068 0.208 £0.020
16 ~17 66 0.832+0.112 0.733+0.093 0.210+0.023 67 0.846 +0.089 0.691 +0.070 0.212+0.019
18~19 34 0.888 +£0.097 0.766 +0.088 0.214+0.023 114 0.881 +0.080 0.715+0.082 0.215+0.023
20 ~ 21 47 0.935+0.097 0.794 +0.082 0.218+0.019 118 0.910+0.085 0.735+0.070 0.218 +0.021
22 ~23 69 0.973+0.119 0.818 £0.099 0.221+0.021 125 0.935+0.087 0.752+0.075 0.220+0.021
24 21 1.002+0.116 0.838+0.112 0.223+0.027 50 0.956+0.119 0.766 £0.112 0.222+0.029
BMD g¢/m?
3 BMD g/m’ z+s
n Ward’s
6~7 42 0.486+0.073 0.400 £ 0.070 0.513+0.083 0.525+0.105 0.495£0.076
8~9 61 0.595 +0.068 0.438£0.072 0.663 +0.081 0.592 +£0.086 0.619+0.069
10~ 11 61 0.672+0.070 0.550+0.075 0.773 +0.090 0.636 +0.091 0.707 +0.076
12~13 68 0.728 £0.118 0.596 +0.102 0.856+0.133 0.667£0.122 0.773+0.118
14~15 64 0.772+£0.124 0.630+0.105 0.921+0.149 0.690 +0.130 0.824+0.130
16 ~17 66 0.806 +0.138 0.658 +0.125 0.973+0.163 0.708 +0.161 0.864 +0.136
18~19 34 0.834+0.125 0.680+0.121 1.016 £0.157 0.722+0.141 0.897+0.137
20 ~21 47 0.857+0.109 0.699 +0.098 1.051£0.134 0.734+0.114 0.924+£0.109
22~23 69 0.876 £0.126 0.714+0.112 1.081£0.138 0.744+0.129 0.947 £0.120
24 21 0.892+0.131 0.727 +£0.140 1.106 +0.162 0.752+0.176 0.966 +0.145
6~7 43 0.515+0.072 0.430 £ 0.067 0.536+0.073 0.520+0.094 0.516 £ 0.066
8~9 44 0.597 +0.067 0.494 +0.053 0.662 +0.079 0.580+0.097 0.615+0.067
10~ 11 47 0.652 +0.080 0.536 £0.067 0.752+0.089 0.619+£0.095 0.683 +0.078
12~13 79 0.691+0.104 0.567 +0.090 0.817+0.133 0.646 £0.141 0.733+0.112
14~15 102 0.721 +£0.089 0.590 +0.075 0.868+0.114 0.666+0.110 0.771 £0.094
16~ 17 67 0.744 +£0.098 0.608 +0.084 0.908 £0.119 0.682+0.128 0.800+0.101
18~ 19 114 0.762 £0.093 0.622+0.081 0.941£0.124 0.694+0.120 0.824+0.101
20 ~21 118 0.777 £0.088 0.633 +0.083 0.967£0.110 0.705+0.112 0.843£0.092
22~23 125 0.790 +0.091 0.643 £0.083 0.990+0.113 0.713+0.112 0.860 £0.094
24 50 0.801 +£0.121 0.651£0.111 1.009£0.172 0.720+0.143 0.874+0.139
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4 BMD g/m’ % s
n 1/3

6~7 42 0.202+0.028 0.261 £0.032 0.318 £0.035 0.262 +0.031 0.216 £0.031 0.287 +0.036
8~9 61 0.263 +0.026 0.345+0.031 0.421+0.039 0.344 +0.030 0.277 +£0.031 0.368 +0.034
10~11 61 0.308 +0.031 0.408 +0.034 0.498 +0.042 0.405 = 0.030 0.321+0.036 0.427 £0.039
12~13 68 0.342+0.040 0.456 +0.051 0.558 +0.057 0.452+0.048 0.355+0.045 0.472 £0.061
4~15 o4 0.369 +0.051 0.493 +0.064 0.604 = 0.044 0.489 +0.059 0.381+0.054 0.506 = 0.069
16~17 66 0.391 +£0.062 0.524 +0.066 0.641 +0.039 0.518 £0.062 0.402 £ 0.069 0.534+0.071
18~19 34 0.408 +0.050 0.549 +0.048 0.672+0.038 0.542+0.045 0.419+£0.052 0.557+0.044
20~21 47 0.423£0.044 0.569 +0.038 0.698 +0.038 0.562 +0.037 0.433+0.045 0.576 +0.045
22~23 69 0.435+0.050 0.587+0.047 0.719 £0.045 0.580 = 0.046 0.445+0.053 0.591+0.049

24 21 0.446 = 0.060 0.602 = 0.040 0.738 £0.049 0.594 +0.041 0.455+0.059 0.605 = 0.046
6~7 43 0.210+0.026 0.280+0.026 0.350 +0.040 0.281 +0.026 0.224 +0.029 0.305+0.028
8~9 44 0.263 +0.027 0.355+0.035 0.439+0.043 0.353+0.031 0.278 £0.030 0.378 +0.038
10~11 47 0.302 +0.030 0.410+0.035 0.503 +0.040 0.405 +0.032 0.317+0.033 0.430+0.039
2~13 79 0.331+0.047 0.451+0.056 0.550 + 0.060 0.444 £0.051 0.346 +0.051 0.468 +0.061
14~15 102 0.353+0.044 0.483+0.048 0.587 +0.068 0.474 +0.044 0.368 +0.049 0.497 = 0.050
16~17 67 0.371+0.039 0.508 +0.037 0.616 +0.063 0.498 +0.035 0.385+0.043 0.521 +£0.040
18~19 114 0.385+0.036 0.529+0.034 0.639 +0.049 0.517+0.033 0.399+0.041 0.540+0.036
20~21 118 0.397 £0.032 0.546 +0.036 0.659 +0.043 0.533+0.033 0.411+0.034 0.555+0.036
22~23 125 0.407 £0.039 0.560 +0.039 0.675+0.055 0.547+0.037 0.421+0.043 0.568 +0.041

24 50 0.416+0.049 0.573+0.048 0.689 +0.044 0.559 +0.046 0.429 +0.051 0.579+0.045

5 BMD g/m’ % +s
n 13 1/3

6~7 & 0.343+0.043 0.278 +0.033 0.179 £ 0.030 0.231+0.035 0.293 £0.042 0.240 £ 0.033
8~9 61 0.440+0.043 0.357+0.032 0.238 £0.022 0.317 £0.046 0.401 £0.048 0.325+0.032
10~11 61 0.511+0.042 0.415+0.033 0.283 £0.028 0.383 +0.034 0.484 +£0.047 0.391 +£0.031
12~13 68 0.565 +0.067 0.459 +0.053 0.318£0.039 0.434 +0.047 0.548 +0.059 0.441+0.043
4~15 o4 0.607 = 0.070 0.493 +0.063 0.345+0.050 0.475 +0.060 0.600 +0.073 0.482 +0.057
16~17 66 0.640 = 0.065 0.520 = 0.066 0.367 £0.057 0.509 = 0.065 0.641+0.070 0.514 £0.061
18~19 34 0.667 £0.047 0.542+0.042 0.385+0.055 0.536 = 0.060 0.675+0.059 0.541+0.055
20~21 47 0.690 +0.051 0.561 +0.042 0.400 +0.050 0.559+0.038 0.704 £0.049 0.564 +0.037
22~23 69 0.709 +£0.059 0.576 +0.053 0.413 £0.054 0.579+£0.051 0.729 +0.055 0.583 +£0.048

24 21 0.725+0.045 0.589+0.044 0.424 +0.069 0.596 = 0.046 0.750 = 0.054 0.599 +0.048
6~7 43 0.379+0.033 0.298 +0.027 0.184+0.025 0.247 +0.030 0.3200.041 0.257 =0.030
8~9 44 0.459 +0.040 0.367£0.032 0.236 +0.027 0.325+0.034 0.417 £0.047 0.333+0.033
10~11 47 0.516 +0.041 0.416 £0.033 0.274 +0.030 0.383 +£0.035 0.488 £0.048 0.390+0.033
12~13 79 0.557 +0.064 0.452+0.054 0.303£0.045 0.428 +0.055 0.542 +0.057 0.433 +0.050
14~15 102 0.588 +0.046 0.480 +0.046 0.326 +0.041 0.462 +0.051 0.585+0.055 0.466 +0.045
16~17 67 0.613£0.037 0.502 +0.037 0.344£0.043 0.490 = 0.042 0.619 £0.055 0.493 £0.041
18~19 114 0.633+0.038 0.519+0.034 0.358+0.038 0.513+0.038 0.647 £0.052 0.515+0.037
20~21 118 0.650+0.037 0.534+0.033 0.370 £0.038 0.532+0.043 0.670 +£0.056 0.533+0.040
22~23 125 0.664 +0.043 0.546 +£0.037 0.381 +£0.041 0.549 +0.046 0.690 +0.056 0.548 +0.043

24 50 0.675+0.047 0.557 +0.045 0.389+0.053 0.562 +0.054 0.706 +0.057 0.561 +0.051
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6 BMD BMI re
BMI BMI
0.830 0.832 0.605 0.750 0.775 0.601
0.828 0.819 0.584 0.692 0.677 0.500
# 0.597 0.616 0.464 0.422 0.440 0.362
0.710 0.783 0.634 0.573 0.658 0.557
0.680 0.730 0.566 0.524 0.596 0.502
0.762 0.812 0.639 0.623 0.712 0.606
Ward’s 0.446 0.571 0.525 0.348 0.471 0.447
0.743 0.804 0.637 0.607 0.699 0.597
0.712 0.746 0.582 0.592 0.684 0.590
0.796 0.801 0.584 0.724 0.762 0.602
1/3 0.851 0.823 0.576 0.797 0.780 0.573
0.800 0.805 0.591 0.725 0.766 0.607
rot * P=0.000 * BMD
BMD 18 12
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