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Effect of age, weight and body mass index on bone mineral density in middle-aged and aged people in
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Abstract: Objective To study the effect of age , weight and body mass index (BMI) on bone mineral density (BMD) in middle-aged
and aged people in YueYang city. Methods 355 participators above 50 in YueYang city were recruited. All participators were
measured and analyzed statistically the BMD of the lumbar vertebrae and hip by dual energy x —ray absorptiometry with their age , weight
and BMI. Results With the growth of age , loss of weight and decrease of BMI, the BMD of the lumbar vertebrae and hip is gradually
reduced in the male and female participators . On correlation analysis with BMD , Weight > BMI > Age in the male, however in the
female, Weight > Age > BMI. Conclusion Middle-aged and aged people who is older , less weight and BMI, especially in women ,
should detect BMD and screening osteoporosis on time to prevent and cure osteoporosis early .
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Table 1 BMD of the lumbar vertebrae and hip in the male and female participators at different age groups

HFHE (g/m? v £5) BMD (g/m’ ,x s)

A
(%) £ JE HE BMD JheH 35 BMD ¥ BMD %15 BMD HHE BMD Ward [X BMD
age groups sex BMD of the BMD of the BMD of the BMD of the BMD of the BMD of the
(years) lumbar vertebrae neck of femur great trochanter intertrochanter whole hip ward triangle area
50 ~59 M 35 0.840+0.143 0.777 £0. 128 0.658 £0. 118 0.951 £0. 132 0.883 £0. 108 0.579 £0. 131
F 63 0.706 +0. 150 0.722 £0. 144 0.578 £0. 112 0.898 £0. 153 0.811 £0. 136 0.569 £0. 158
60 ~ 69 M 47 0.762 0. 147 0.735 £0. 115 0.647 £0. 113 0.950 +£0. 130 0.863 £0. 117 0.543 £0. 111
F 86 0.674 £0. 147 0.651 £0. 120 0.556 0. 114 0.837 £0. 159 0.764 £0. 139 0.491 0. 121
70 ~79 M 29 0.772 +0.118 0.676 £0. 090 0.615 £0. 100 0.851 £0. 137 0.787 0. 111 0.521 £0. 108
F 58 0.636 +0. 158 0.591 £0. 100 0.514 £0. 130 0.752 £0. 148 0.692 0. 126 0.445 £0. 130
80 LA I M 14 0.733 +£0.159 0.622 £0. 092 0.519 +0. 101 0.776 £0. 126 0.713 £0. 107 0.448 £0. 119
above 80 F 23 0.581 +0.117 0.501 £0.075 0. 409 0. 089 0.614 0. 125 0.567 +0. 098 0. 366 +0. 090
P1H M — 0.038 <0.001 0. 001 <0.001 <0.001 0. 005
Value P F— 0. 002 <0.001 <0.001 <0.001 <0.001 <0.001

T e PEAS TR AF i 2 6] #5358 32 BMD 39 e it 22 22 5=

Note : The difference of BMD of the lumbar vertebrae and hip in the male and female participators at different age groups were statistically significant .
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Table 2 BMD of the lumbar vertebrae and hip in the male and female participators at different weight groups

AW B (g/m? v £5) BMD (g/m’,x %s)
(%) 5 JEHE BMD JB 7 %5 BMD ¥ BMD ¥ 5] BMD W BMD Ward [X BMD
age groups sex BMD of the BMD of the BMD of the BMD of the BMD of the BMD of the
(years) lumbar vertebrae neck of femur great trochanter intertrochanter whole hip ward triangle area
/NT 40 M 2 0.635 +0.228 0.521 £0.078 0. 403 +0. 006 0. 644 £0. 075 0.592 +0.026 0.476 £0.232
below 40 F 3 0.572 £0.031 0.522 £0.113 0. 405 +0. 026 0.636 £0.172 0.583 +0.139 0.351 £0. 060
40 ~49 M 8 0.769 +0.119 0. 688 +0. 090 0.592 +0. 124 0.803 £0. 107 0.756 £0. 101 0.528 £0. 140
F 49  0.574 £0.133 0.574 £0. 113 0.453 £0. 111 0.713 £0. 167 0.651 £0. 143 0.424 £0. 118
50 ~59 M 40 0.721 £0.130 0.694 £0.120 0.591 £0. 111 0.883 £0. 140 0.810 £0.120 0.496 £0. 115
F 98 0.657 £0.139 0.645 £0. 121 0.548 +0. 101 0.828 £0. 169 0.753 £0. 138 0.479 £0. 124
60 ~69 M 50 0.803 +£0.135 0.729 £0. 128 0.632 £0. 107 0.926 £0. 150 0.847 £0. 127 0.549 £0. 129
F 59 0.709 £0. 156 0.661 £0. 120 0.564 +0. 130 0.838 £0. 155 0.765 £0. 135 0.521 £0. 138
70 ~79 M 21 0.864 +0. 159 0.772 £0. 095 0.702 +0. 090 0.962 £0. 112 0.887 +0.092 0. 590 £0. 091
F 18 0.790 £0.114 0.726 £0.221 0.618 +0. 145 0.889 +0. 164 0.818 +0. 167 0.593 £0.224
KF 80S M 0.817 £0. 058 0.771 £0.079 0.760 0. 091 0.979 £0. 103 0.916 £0.091 0.574 £0. 042
above 80 F 0.793 +0. 121 0.754 £0. 116 0.647 +0. 107 0.945 £0.077 0.875 £0.091 0. 667 £0. 141
PiE M — 0. 003 0.023 <0.001 0. 004 0. 002 0.072
Value P F— <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
T BAE AR R E AR ward X BMD JE4E b7 58 50, HoAl i 0 A Ge 12 B0 e MR R IR T W] 453 i BMD 394 423127
Note: Except the ward’ s triangle area in the male participators, the difference of BMD of the lumbar vertebrae and hip in the male and female

participators at different weight groups were statistically significant.
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Table 3 BMD of the lumbar vertebrae and hip in the male and female participators at different BMI groups

FHIE (g/m’ x£5) BMD (g/m’,xx5)

2
Br;;l l;i:‘p: el . J# A BMD JC 3 BMD T BMD -7 ["] BMD HEHE BMD Ward [X BMD
ke/m?) sex BMD of the BMD of the BMD of the BMD of the BMD of the BMD of the
(ke lumbar vertebrae neck of femur great trochanter intertrochanter whole hip ward triangle area
/NF18.5 M 13 0.734+0.117 0.620 £0. 114 0.521 £0.119 0.773 £0. 123 0.716 £0. 112 0.452 +0. 161
below 18. 5 F 15  0.542+0.114 0.559 =0. 117 0.419 +0. 092 0.675 =0. 156 0.619 +0. 135 0.417 =0. 127
18.5 ~23 M 59 0.761 £0.138 0.729 £0. 117 0.630 £0. 106 0.918 £0. 145 0.842 +0. 121 0.543 £0. 114
F 92 0.624 +0.135 0.619 £0. 118 0.511 +0. 107 0.783 £0. 165 0.713 £0. 140 0.459 £0. 118
23 ~25 M 33 0.790 +0.170 0.754 £0. 119 0.654 0. 119 0.941 0. 144 0.867 £0. 127 0.553 £0. 122
F 52 0.688+0.133 0.691 =0. 122 0.588 +0. 121 0.878 =0. 162 0.796 +0. 138 0.517 =0. 155
25 UL I M 20 0.865+0.100 0.705 =0. 112 0.651 0. 110 0.909 0. 110 0.834 +0. 097 0.551 =0. 102
above 25 F 71  0.723 +0. 164 0.648 £0. 156 0.557 0. 131 0.823 £0. 173 0.756 £0. 152 0.519 0. 161
P1H M — 0. 022 0. 006 0. 003 0. 003 0. 002 0. 062
Value P o — <0.001 0. 002 <0.001 <0.001 <0.001 0. 005

T FEARTE BMI AR ward X BMD JoGe it B, FAR AL A GE 3t 5 305 Lot [R] BMI 4H 14536 62 BMD A Gi it 8 3.
Note: Except the ward’ s triangle area in the male participators, the difference of BMD of the lumbar vertebrae and hip in the male and female

participators at different BMI groups were statistically significant.

2.4 RIS RERN BMI 5450 S M OCTE AR S MRS A AR BMD S R oG, R K
O 4 B BR BML 5 ward X BMD 4b, 4 BMI S5IEMEFIEERAEA. BMD S 1EAE,
W R K BMI 55 IEHE N 38 4% 307 BMD AH 6,

#4 5 A E A R BMI 50 (B B (AR DG
Table 4 Correlation between the age \weight BMI and BMD of the lumbar vertebrae

and hip in the male and female participators

AL 3R
R#E SMD W R R
KRN ZE i f: L L 2 - ; The <
*ﬁaél% e BMD 2} 5 BMD ¥ BMD o kg pvp VO X BMD e mean
correlative BMD of the BMD of the BMD of the BMD of the values of
sex BMD of the BMD of the R . .
factors lumbar neck of great . i ward’ s triangle correlation
i intertrochanter whole hip > ..
vertebrae femur trochanter area coefficient
AW M -0.205 -0.326 -0.278 -0.205 -0.269 -0.255 -0.256 +0.046
age F -0.170 -0.399 -0.286 -0.398 -0.380 -0.343 -0.329 +£0.089
JVINE i} M 0.360 0.281 0.405 0.244 0.355 0.227 0.312 £0.072
weight F 0.449 0.324 0.408 0.331 0.356 0.368 0.373 £0.048
BMI M 0.340 0.200 0.328 0.285 0.287 0.170 0.268 +0.069
BMI F 0.354 0.216 0.330 0.244 0.275 0.266 0.281 +0.052

E: B BMI 5 ward X BMD A& RETEG I8 L (P =0.059) , HABMISE R BONA ST L (P <0.05) , B AAFE# (AT L BMI
55 MEAE RN B 45 ¥R 5L BMD AH ST R B A SE i 2 22 5% (P < 0. 001) , e ARG MR T B 1k

Note: Except between the ward’ s triangle area and BMI in the male participators (P =0.059) , Correlation between the age ,weight ,BMI and BMD
of the lumbar vertebrae and hip in the male and female participators were statistically significant (P <0.05). The difference between the male and female
participators of correlation between the age ,weight ,BMI and BMD of the lumbar vertebrae and hip were statistically significant (P <0.001), and the

female were stronger than the male participators.
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