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Analysis of bone mineral density measured with QUS and SPA in 14851 residents aged 20-80 years
old in Yuxi LIN Ming, JIN Pingyan, SUN Tianming. The People’s Hospital of Yuxi City, Yuxi 653100,
China
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Abstract: Objective To explore the peak bone mineral density ( PBD) measured with quantitative
ultrasound (QUS) and the normal reference range in normal people in Yuxi, and to compare that with the
BMD measured with SPA in our hospital to know the correlation of the results. Methods BMD results with
either Sahara QUS or SPA measurement were retrospectively analyzed in 14851 cases in the Health Center of
People’ s Hospital of Yuxi city from January 2008 to June 2010. The patients whose BMD could be affected
by abnormal factors were not included. PEMS was analyzed according to the age stratification. Results In
Yuxi city, PBD in normal males measured with QUS appeared at 25 years old (0.6895 0. 1411 g/cm’)
and in females appeared at 24 years old (0. 6884 £0. 1084 g/cm’) , respectively. Statistic difference existed
comparing to PBD at 25-30 years old (0.581 +0.112 g/cm’) provided by the company. PBD in normal
males measured with SPA appeared at 30 years old (0. 6933 +0.0815 g/cm’) and in females appeared at 32
years old (0. 6160 £0.0728 g/cm’). Conclusion The PBD measured with QUS or SPA is different due to
the difference of the method and the measurement sites. PBD is different in different gender and age groups.
There is no comparability between two measure methods at the same age group, but there is nice linear
correlation. It can reflect personal BMD by making right reference range.

Key words: QUS; Calcaneus bone; SPA; Radius bone; Bone mineral density; Reference range;

Comparing analysis

EEEFSEHENERAMM -G K8 HTEERREHENER . BEEWRERERE
- BRI 1% %, IR B B R BN TS 5 B T I AL
fEERL: 653100 EB,ZHATRTARERRESLH BAFP/PNEBREIEN SPA BEEMNBRA>H,
@A SO, Email: yalinming sina. com RTEAFREARARERK, S RETH



244 PEBFAKHEE 2011463 AE 17 H5E 38 Chin J Osteop

, March 2011,Vol 17, No.3

SERER S UHEEETEHE (BMD) H A5 &
KRR, BRAXH ERTEEAN 2008 F£1 AZE
201046 A,20~80 ¥ EXABNBEREERY
KTFEFERMERETT X LFE,

1 #HE5EFE

1.1 —B%H

B B4R B B A RS B f R R o O B3
FE 2008 4F 1 A & 2010 4F 6 A ,B}SM B A &R AT BE
ERERENER(WNmERFERR.ERICERN
HBXHR) REKPERALGY (SR EER
BEMGEMHFE) FEY LG H 14851 4 20 ~
80 £ 51 % BMD R4 £, H P QUS BMD 8030

i ,SPA BMD 6821 i,
L2 (B5FE

% A% @ HOLOGIC /A & Sahara #8755 % B X
REEZHBEKEPEAA N GBD928 £XF
BHEENAHNEERLMBERREEAREF
E.
1.3 Zi¥4E

PEMS %R AERIT t RRAFERE
£,

2 &R

2.1 8030 20 ~80 $BFEBEHRALERR
%1

£1 20-305BAFEHEERMERR

«#  BMD (g/em?)
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£
L n stsd %%? n Txsd iﬁf
(%) (%)

20 37 0.5984 £0. 1216 ~13.07 34 0.5749 £0. 119 ~16.62
21 50 0. 6248 £0.1132 -9.24 44 0.6158 £0. 121 -10.69
22 62 0.6513 £0. 1065 -5.39 70 0.6458 £0.119 ~6.34
23 58 -+ 0.6771 £0. 1125 ~1.64 56 0. 6643 £0. 120 -3.65
24 73 0.6884 £0. 1084 6. 00 68 0.6702 +0. 138 -2.80
25 70 0. 6851 £0. 0836 ~0.48 73 0. 6895 £0. 1411 0.00
26 66 0.6611 +0. 1354 -3.97 67 0.675 0. 129 -2.10
27 76 0. 6266 +0. 1049 -8.98 78 0. 6561 £0. 100 -4.84
28 45 0. 6321 +£0. 1326 -8.18 97 0.6402 £0.127 -7.15
29 63 0. 6057 £0.1224 -12.01 79 0.6104 £0. 120 ~-11.47
30 54 0.5948 0. 1136 ** -13.60 74 0.6017 +0.1017* -12.73
31 67 0. 5961 £0. 1059 -13.41 80 0.6179 £0. 146 -10.38
32 83 0.5961 £0.1134 -13.41 102 0.5915 £0. 121 -14,21
33 63 0.5908 £0. 112 -14.18 125 0. 6036 £0. 126 -12.46
34 81 0.6106 +0. 1146 -11.30 125 0.5978 0. 118 -13,30
35 93 0. 5995 +0. 1046 -12.91 138 0.5921 £0.113 -14.13
36 89 0.5963 £0. 1236 -13.38 145 0.5837 £0. 111 -15.34
37 66 0. 5994 +0. 0918 -12.93 149 0.5816 £0. 119 -15.65
38 70 0.6032 £0. 1228 -12.38 143 0.5783 +0. 128 -16.13
39 82 0.5972 £0.1276 -13.25 146 0.5645 20,113 -18.13
40 95 0.5754 £0. 1038 -16.41 160 0. 5622 £0. 1085 ° -18.46
41 99 0.5775 £0.1174 -16.11 136 0.5513 £0. 120 -20.04
42 88 0. 5893 +0. 1099 -14.40 132 0.5517 £0. 116 -19.9
43 69 0.5788 £0.1111 -15.92 119 0.5479 £0. 103 -20.54
44 67 0.5774 £0. 1102 -16.12 133 0.5477 £0. 110 -20.57
45 89 0. 5779 £0. 1091 -16.05 134 0. 5408 £0. 117 -21.57
46 91 0.5737 £0. 114 - 16. 66 130 0.5469 0. 112 -20.68
47 102 0. 5658 0. 1139 -17.81 156 0.5494 £0. 108 ~20.32
48 66 0.5658 £0. 1041 -17.81 112 0.5404 £0. 109 -21.62
49 40 0. 5863 +0. 1036 : -14.83 65 0. 5487 0. 136 -20.42
50 49 0. 5880 £0. 0993 -14.58 54 0.5416 0. 099 -21.45
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gZx1

. hg:d BMD (g/cm®) Bk BMD (g/cm?)

® n ztsd %%92)% xxsd (%%*)?
51 34 0. 5622 +0. 1053 -18.33 58 0.5428 £0. 114 -21.28
52 66 0.5387 £0.118 ~21.75 60 0. 5337 £0. 124 -22.60
53 63 0.5111 0. 1173 -25.76 79 0. 5429 £0. 103 -21.26
54 63 0.5198 £0.1023 -24.49 72 0. 5455 £0. 117 -20.88
55 51 0.4959 £0. 1216 ** -27.96 69 0.5428 0. 123 -21.28
56 54 0. 5015 £0.1172 -27.15 78 0. 5279 £0. 109 -23.44
57 43 0. 4558 £0. 1095 -33.79 49 0.5299 £0. 103 -23.15
58 49 0. 4589 +£0.0983 ~33.34 54 0. 5258 £0. 102 ~23.74
59 46 0. 4502 +£0. 042 -34.60 37 0.5321 +0. 113 -22.83
60 40 0.4426 +0. 0826 * -35.71 34 0. 5086 £0. 109 -26.24
61 38 0.4538 £0. 091 -34.08 56 0.5156 +0. 101 -25.22
62 34 0. 4581 +0. 1084 -33.45 43 0.5075 £0. 090 ~26.40
63 43 0. 4473 0. 1428 -35.02 59 0.5172 £0. 120 -24.99
64 41 0.4580 £0. 1178 -33.47 50 0.5098 £0. 112 -26.06
65 2 0.4437 £0. 1151 -35.55 36 0. 485 +£0, 099 -29.66
66 44 0. 4299 +0. 0952 -37.55 42 0.5167 £0. 092 -25.06
67 36 0. 4420 £0. 0924 -35.79 30 0.521 0. 133 ~24.44
68 38 0. 4164 £0. 0982 -39.51 36 0.5029 £0. 124 -27.06
69 40 0.4011 £0. 1216 -41.73 36 0.5059 0. 134 ~26.63
70 43 0.3947 £0.1051° -42.66 38 0.5179 0. 131 ~24.89
71 43 0. 3906 +0. 102 -43.26 35 0. 5068 +0, 107 -26.50
72 36 0.3944 +0. 0947 -42.71 40 0.5275 £0. 103 -23.50
73 34 0. 3779 £0. 0896 ~-45.10 39 0.5078 £0. 120 -26.35
74 40 0.3619 £0. 0635 -47.43 35 0.4814 £0. 117 -30.18
75 38 0.3790 £0. 0742 -44.94 38 0.4962 £0. 114 -28.03
76 34 0. 3746 +£0. 0699 -45.58 42 0.4898 £0. 101 -28.96
77 36 0.3391 £0. 0844 -50.74 32 0.496 £0. 102 -28.06
78 39 0.3344 +0. 0984 -51.42 36 0.4614 £0. 134 -33.08
79 43 0.3391 +£0. 0887 -50.74 41 0.4662 +0. 137 -32.39
80 35 0.3281 £0.0980° -52.34 32 0.4659 +0. 143 -32.43
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S HFEIHFARGHEE L, £2
2.2 6821 H20~80 K FEFEERMERE, L
%2 20-30 FRAXTFREERMERR

. Z#  BMD (g/cm?) B# BMD (g/em’)

# n xted (2%*)? n . x2ed i:i?
20 31 0. 5547 £0. 0627 -9.95 36 0.6122 % -11.70 -11.70
21 © 33 0. 5665 £0. 0849 -8.04 42 0.6279 + ~9.43 -9,43
22 38 0. 5734 £0. 0579 -6.92 45 0.6306 + ~9.04 -9.04
23 45 0. 5751 £0. 0685 -6.64 46 0.6387 + -7.88 ~7.88
24 49 0. 5772 £0. 0758 -6.30 55 0.6485 + -6. 46 -6.46
25 58 0. 5874 £0.0713* -4.64 53 0.6473 £ -6.63 -6.63
26 65 0. 5868 £0. 0551 -4.74 50 0.6555 + -5.45 ~5.45
27 59 0. 5871 0. 0632 -4.69 53 0. 6667 + -3. 84 -3.84
28 68 0. 5882 +0. 0815 -4.51 44 0.6706 + -3.27 -3.27
29 50 0. 6016 £0.0717 -2.34 59 0.6711 £ -3.20 -3.20
30 72 0. 6160 +0. 0728 * 0. 00 65 0.6729 £ ~2.94 -2.9
31 62 0. 5950 £0. 0756 -3.41 60 0.6738 + -2.81 -2.81
32 72 0. 5942 £0.0712 -3.54 78 0. 6933 £0.00 0.00
33 61 0. 5972 £0. 0648 -3.05 95 0.6927 + -0.09 -0.09
34 9 0. 5987 0. 0745 : -2.81 88 0.681% -1.77 -1.77
35 61 0.6065 £0.0791 - -1.54 93 0.6845 £ 1,27 -1.27
36 62 0. 5825 0. 0805 -5.44 89 0.6838 £ -1,37 -1.37
37 70 0. 5843 £0. 0750 -5.15 96 0.6881+ -0.75 -0.75
38 73 0. 5993 0. 0670 -2 86 0.6839 % -1.36 -1.36
39 85 0. 5903 £0. 0751 -4.17 104 0.6818 + -1.66 -1.66
40 86 0. 5861 £0.0724 -4.85 119 0.6786+ -2.12 ° -2.12
41 88 0. 5902 £0. 0749 -4.19 134 0.665 + -4.08 -4.08
4 115 0. 5981 0. 0689 -2.91 146 0.6845 + -1.27 -1.27
43 97 0. 5932 £0. 0686 -3.70 126 0.6695 £ -3.43 -3.43
44 96 0. 5884 0. 0790 -4.48 125 0.6622 & -4.49 -4.49
45 59 0. 5971 £0. 0672 -3.07 106 0.6687 £ ~3.55 -3.55
46 60 0. 5835 0. 0960 -5.28 73 0.6631 + -4.36 -4.36
47 51 0. 6010 +0. 0636 ~2.44 72 0.6728 + ~2.96 -2.96
48 49 0. 5829 £0.1034 ~5.37 60 0.6743 + -2.74 -2.74
49 41 0. 5942 +0. 0674 T -3.54 56 0.664 £ -4.23 -4,23
50 58 0. 5917 +0. 0780 -3.94 65 0.6609 + -4.67 -4.67
51 47 0. 5566 +0. 0830 -9.64 49 0.6599 + -4.82 -4.82
52 40 0. 5595 £0. 0763 -9.17 59 0.6619 + -4.53 -4.53
53 45 0. 5593 0. 0883 -9.20 49 0.6502 + -6.22 -6.22
54 45 0. 5614 +0. 0871 -8.86 39 0.6505 + -6.17 -6.17
55 42 ' 0.5132 £0.0899 " ~16.69 42 0.6531 + -5.80 -5.80

56 39 0.4988 £0.0711 ; -19.03 37 0.6389 + -7.85 ~7.85
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gx2
& k¥ BMD (g/cm?) B#  BMD (g/em’)
L n ztsd ER% Ztsd ZRE
(%)* (%)*
57 31 0. 5067 0. 0915 -17.74 45 0.6385+ -7.90 -7.90
58 36 0.5192 0. 1003 -15.71 42 0.6339 + -8.57 -8.57
59 34 0. 4910 0. 0935 ~20.29 35 0.6412 £ ~7.51 ~7.51
60 43 0. 4819 +0. 0893 =217 47 0.63+ -9.13 ~9.13
61 39 0. 4857 +0. 0608 -21.15 43 0.592 £+ ~14.61 -14.61
62 35 0. 4761 +0. 0980 -22.1 33 0.6018 + -13.20 -13.20
63 32 0. 4488 +0. 0860 -27.14 34 0.6075 £+ ~12.38 -12.38
64 31 0. 4434 +0. 0690 -28.02 47 0.5959 + ~14.05 -14.05
65 37 0. 4400 £0. 0707 * -28.57 39 0.5932 + -14.44 -14.44
66 39 0. 4406 0. 1050 -28.47 41 0.5896 + —14.96 -14.96
67 38 0.4373 £0. 1067 ~29.01 46 0.5814 + - 16.14 -16. 14
68 41 0. 4473 +0. 0620 ~27.39 42 0.5817 £ -16.10 -16.10
69 37 0. 4340 £ 0. 0847 -29.55 39 0.5829 + -15.92 -15.92
70 42 0. 4381 0. 0733 -28.88 43 0.5992 + - 13,57 -13.57
n 39 0.4290 +0. 1363 -30. 36 40 0.5889 + ~15.06 -15.06
72 40 0.4284 +0. 1074 -30.45 43 0.5979 £ -13.76 -13.76
73 42 0.4334 £0.1127 ~29.64 42 0.5818 + - 16.08 -16.08
74 32 0.4236 +0. 0809 - 31.23 43 0.5822 £ -16.02 -16.02
75 34 0.4239 +0. 0744 -31.19 47 0.5852 + -15.59 -16.24
76 33 0.4260 +0. 0770 -30. 84 37 0.5835+ -15.84 -13.54
71 32 0. 4266 £ 0. 0942 -30.75 40 0.5801 £ - 16,33 -15.07
78 32 0. 4259 £0. 0968 -30. 86 43 0.5664 + -18.30 -18.30
79 29 0.4121 £0.1134 -33.10 38 0.5514 £ -20.47 -20.47
80 27’ 0. 3865 +0.0671* -37.26 43 0.5364 + -22.63 ~22.63
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