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Abstract. Objective To understand the geographic differences of bone mineral density (BMD) in women and the effect of using
a multi-center combined reference database for diagnosing osteoporosis. Methods The reference population comprised 10 343
females, aged 20 -89 years old, from Changsha, Beijing, Nanjing, Shanghai, Jiaxing, Guangzhou, and Chengdu. Except for
Changsha (n=1 157), data were obtained from the GE Health Care service. Lumbar spine and femoral neck BMD was measured in
the subjects using a bone densitometer ( GE-Lunar DXA series). Results Data were analyzed using eight different regression
models. We found that the cubic regression model was the best for describing age-related changes in BMD. The coefficients of
determination ( R2) of the fitting curve were 0. 149 to 0. 546 (all P=0. 000). For the best-fit curve of lumbar spine BMD with age,
the minimal difference was between Beijing and Nanjing (3.0% +£3.4% ), and the maximal difference was between Beijing and
Chengdu (12.9%+4.9% ). The differences in curve values for femoral neck BMD were relatively small between regions. Compared
with the multi-center combined BMD database, the detection rate for lumbar spine osteoporosis was higher by using the Beijing

database (17.5% vs. 12.2%, P =0.028), and the rates were lower by using the Jiaxing (23.9% vs. 30.3%, P=0.001),
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Changsha (30.4% vs. 35.9%, P=0.037) and Chengdu databases (34.8% vs. 41.0%, P=0.032). Conclusion

There are

geographic differences in female BMD in mainland China, especially for lumbar spine BMD, so multiple regional BMD reference

databases should be established in China.
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Table 1 Comparison of female anthropometric indices and bone mineral density in different regions (xzxs)

X % S /cm” R E &/ ke BMI/ (kg/m®) * JEHE BMD/ (g/cm?) * Bt 45 BMD/ (g/em?) *
ks 2 094 159.7+5.6 61.1+9.0 23.9+3.4 1.105+0. 163 0.868+0. 130
P BT 1814 159.3%5.0 59.0£8.5 23.243.1 1. 005+0. 168 0.839+0. 146
i 2319 156.4£6.2 57.5£8. 1 23.5+3.2 1.010+0. 166 0. 847+0. 140
o 1 446 155.9+6. 1 56.1£9.0 23.1£3.5 0.946x0. 184 0.831x0. 150
I 730 154. 4+6. 3 54.3+9.3 22.7+3.5 0.947+0. 201 0.803%0. 163
0 1157 154.826. 1 54.7+8.9 22.9+3.5 0.967+0. 184 0.83220. 162
fks 783 152.0+6.7 52.1£9. 1 22.5+3.5 0.90420. 179 0.78320. 156

M oA [ IR ] H %%, ¢ P =0. 000,

R 2 A MK IR WA OC A B BE B ( o £s)

Table 2 Comparison of age-related bone mineral density at lumbar spine of females in different regions ( % +s)

W i L £
20~29 30~39 40~49 50~59 60~ 69 70~179 =80
N 1% 107 279 770 744 140 53 1
e BMD/(g/em?) 1.120£0.117  1.173£0.128  1.158£0.143  1.066+0.163  0.953+0.153  0.907=0. 133 0.818
. ks 36 161 521 504 458 124 10
i BMD/(g/cm?) 1.091+0.100  1.144x0.125 1.104x0.137  0.972+0.150  0.897x0.135  0.930£0.173  0.826x0.143
5 ks 203 306 563 583 452 197 15
L BMD/(g/cm®) 1.079£0.114  1.127£0.111  1.116£0.126  0.988+0.142  0.8720.128  0.862x0.141  0.827+0.111
. il 64 140 233 440 299 246 24
" BMD/(g/em?)  1.089£0.126  1.092x0.128  1.074x0.155  0.962x0.150  0.857+0.162  0.803x0.142  0.744x0.190
il 95 104 111 170 136 82 32
S BMD/(g/cm?) 1.090+0.108  1.124x0.117  1.089x0.143  0.925+0.171  0.787x0.132  0.758£0.127  0.721x0. 140
i %K 186 192 193 188 189 164 45
~ BMD/(g/em’) 1.078£0.107  1.110x0.115 1.074x0.140  0.929x0.152  0.826x0.133  0.796x0.146  0.7830.156
. il %k 58 69 110 225 186 106 29
i BMD/(g/cm?) 1.067£0.092  1.081x0.101  1.062+0.127  0.907+0.136  0.7900.136  0.759=0.147  0.766x0. 165
Pig 0.035 0. 000 0. 000 0. 000 0. 000 0. 000 0.078

£I3 AWML RETEBMCHEEE (5 +s)

Table 3 Comparison of age-related bone mineral density at femoral neck of females in different regions( x +s)
s i Ris e
20~29 30~39 40~49 50~59 60~ 69 70~79 =80
- B 107 279 770 744 140 53 1
A BMD/(g/e¢m®) 0.921£0.108  0.912+0.122  0.896+0.119  0.840+0.127 0.738+0.106 0.682+0. 107 0. 637
T ik:so 36 161 521 504 458 124 10
BMD/(g/cm?) 0.883£0.108  0.944+0.139  0.911£0.137  0.834£0.123 0.756+0.118 0.726+0.118 0. 654+0. 098
. 1) % 203 306 563 583 452 197 15
L BMD/(g/em®) 0.915+0.111  0.919+0.109  0.935+0.114  0.843+0.123 0.739+0.093 0.694=0. 095 0. 645+0. 056
B il % 64 140 233 440 299 246 24
e BMD/(g/cm?) 0.92320.136  0.932+0.139  0.919£0.125  0.866+0.122 0.767+0.114 0.705+0.123 0. 600+0. 099
.. il % 95 104 111 170 136 82 32
S BMD/(g/em®) 0.926x0.110  0.924+0.117  0.911+0.123  0.815+0.126 0.684+0.096 0.623+0.088 0.583+0. 089
Kb %% 186 192 193 188 189 164 45
BMD/(g/cm?) 0.928+0.107  0.937+0.120  0.928+0.130  0.830£0.126 0.726+0.106 0.679+0.123 0.603+0. 137
. %% 58 69 110 225 186 106 29
A BMD/(g/cm®) 0.952+0.130  0.931+0.121  0.899+0.130  0.795+0.117 0.696+0.101 0.648=0. 100 0. 604+0. 096
P& 0. 145 0.154 0. 000 0. 000 0. 000 0. 000 0. 066
2.3 WAL R ES BILLH (B 2) bR bBilg oM 4k 5 2 o0 Bl G il £

FH XM BMD LG & 52 hoaiGiig  ZARABEEERS, ARHMXHIE S 2 b0
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Fig.1 Multicenter female age-related BMD scatter fitting curve and 95% confidence interval
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Table 4 The differences in fitting curve of lumbar spine bone

mineral density between Beijing and other regions

Fh E7(%)"
(%) BIC/NJC BJC/SHC BIC/JXC BJC/GZC BJC/CSC BJC/CDC BJC/CRC
20 -2.50  3.45  -2.36 -0.77 -1.06  1.31 1.08
25 -0.05 288 1.99 1.58 2.34 3,95 2.03
30 .86 2.99 4,93 3.61 4,83 6.17 2.83
35 3.43 3.52 6.96 5.54 6.78 8.21 3.57
40 4.73 4.35 8.35 7.50 8.37 10.2 4.33
45 5.77 5.37 9.28 9.57 9.72 122 513
50 6.48 6.49 9.89 11.8 10.9 14,1 6. 00
55 6.76 7.54 10.3 14.2 1.9 16. 1 6.97
60  6.44 8.28 10.6 16.7 12.8 17.9 8. 04
65 5.33 8.39 10.9 19.3 13.5 194 9.17
70 3.30 7.50 1.5 21. 4 14.0 20.1 10.3
75 0.37 5.30 12.4 22.9 14.2 19.9 1.3
80 -3.23 1.8l 13.9 23.1 14.1 18.4 11.9
M 2.98x  5.22: 8.35:  12.0&  9.4lx  12.9:  6.36=
18 3.43 2.25 4.51 8.26 4.93 4.93 3.58
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Comparison of age-related curves and multicenter

combined reference curves (CRC) byregion
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