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Physical activity and bone mineral density in postmenopausal women

ZHONG Wei LI Jingjing HUANG Zhenwu YANG Xiaoguang SU Yixiang CHEN Yuming
School of Public Health Sun Yat-sen University Guangzhou 510080 China

Abstract: Objective  To test the association of total and physical activity ( PA)
intensity levels with bone mineral density ( BMD) and bone mineral content ( BMC) in
postmenopausal women. Methods 315 postmenopausal women ( 5070 y) were recruited
for this cross-sectional study from community residents in Guangzhou China. PA and
related covariates including general characteristics and dietary intakes were assessed using
a facesto{face interview. BMD and BMC were determined by a dual energy x-ray
absorptiometry at the whole body lumbar spine ( L144) total hip and its sub-sites.
Results The participants were tertiled according to metabolic equivalent ( MET) of PA.
Analysis of covariance showed that greater PA tended to correlated to better BMD and
BMC at various sites. Mean ( S) BMDs at the whole body were ( 1. 045 +0.008) ( 1.043
+0.008) (1.068 +0.008) g/cm’ in the tertile T I and IIT of total PA. BMD was
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significantly higher in the tertile III than those in the tertile I ( P =0.049) and II ( P =
0.028) . No significant difference was observed at other sites. Mean BMC was
significantly higher in the of highest total PA group than those in the other two groups at
total femur femoral neck shaft femur and ward’ s triangle ( P = 0.004-0.042) . The
association was differed by PA intensity levels. BMD tended to be increased with less
light-intensity PA  more moderate-intensity PA and moderate vigorous— intensity PA.
Conclusion  Greater total PA and moderate-intensity PA  and moderate vigorous —
intensity PA might improve bone mass in postmenopausal women.
Key words: physical activity bone density bone mineral content postmenopausal women
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Table 1 Basic characteristics by total physical activity (; *53)
PA Y PA PA Fiy’ r
105 105 105 - -
() 56.7 £3.5 57.1+4.3 56.8 4.1 0. 295 0. 744
(em) 155.9 £6.0 155.4 £5.5 155.2 £5.3 0.44 0. 644
( ke) 56.7 +9.9 55.8 £8.1 55.2 7.7 0.756 0.47
BMI 23.2+3.3 23.1 3.1 22.9 +2.8 0.35 0.705
() 6.65+4.0 7.48 £4.9 7.35+4.6 1. 004 0. 367
( mg) 701.2 +301.2 639.8 £302.6 687.6 £307.2 1.183 0.308
(%) 30(28.6%) 36(34.3%) 27(25.7%) 1.922 0. 401
(%) 33(31.4%) 34(32.4%) 23(21.9%) 3.453 0.197
(%) 47(44.8%) 43(41.0%) 38(36.2%) 1. 606 0. 473
PA ( MET) 29.4 +2.1 34.2 1.2 40.5 +£3.9 460. 8 <0.001
PAY ( MET) 153.0 £2. 5 15.13.0 14.9£3.4 0. 549 0.578
PA( MET) 6.22 £3.0 9.01 £3.1 13.3£5.6 78.77 <0.001
PA( MET) 0.69 1.1 2.78 £2.3 5.29 +4.3 67.41 <0.001
S (1) PA (MET ) 3 PA PA PA  :(2)
1 (3) ( <3METs) . (3 ~6METs)
( >6METs)
2.2 PA BMD BMC 3
PA
. .BMI. BMD N N Wards
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. PA o I (sD)
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2
Table 2 The relationship between physical activity level and BMD BMC at different sites(; *53)
PA PA PA F p p
1.045 £0.008 1.043 £0.008 1.068 +0.008"*” 2.947 0.054 0.05
L, 0.967 £0.013 0.965 £0.013 0.980 £0.013 0.367 0.693 0.504
0.873 +0.011 0.870 £0.011  0.893 +0.011 1.24 0.291 0.211
(:;1:132) 0.817 £0.010 0.816 +0.010 0.835 +£0.010 1.276 0.281 0.18
0.695 +£0.010 0.695 £0.010 0.705 £0.010 0.395 0.674 0.433
1.044 +0.014 1.057 £0.014  1.076 £0.014 1.343 0.262 0.105
Wards 0.642 +0.012 0.642 +0.012 0.667 £0.012 1.555 0.213 0.123
2009.2 +27.2 2004.2 +27.1 2034.9 £27.1 0.37 0.691 0.504
L -, 47.04 0. 89 47.23 +£0.89 47.95 +£0.89 0.294 0.745 0.469
24.36 +0.36 24.76 +0.36 25.40 +0.36" 2.132 0.12 0.041
]?NTI)C 3.51 £0.05 3.52 +£0.05 3.66 +0.0577 2.862 0.059 0.032
¢ 7.69 £0.18 7.84 +£0.18 7.95+0.18 0.504 0.605 0.318
13.32£0.17 13.45 £0.17 13.80 +0.17" 2.236 0. 109 0.042
Wards 1.31+0.03 1.34 £0.03 1.44 £0.0377 4.372 0.013 0.004
(1) P “BMI, . 1 (2) LSD
P <0.05;(3) P <0.05;(4)
3
Table 3 The relationship between physical activity and BMD at different sites by PA intensity( x *5;)
LA, Wards
MET  1.064 =0. 008 0.978 +0.014  0.904 £0.011  0.838 £0.010  0.717 £0.010  1.090 0. 014 . 665 £0.012
MET  1.058 0. 008 0.971 £0.013  0.880+0.011  0.824 +0.010  0.691 £0.010  1.058 £0.014 .651 £0.012
MET  1.036 £0.008*% 0.964 +0.013  0.853 +0.011'? 0.806 =0.010'® 0.687 £0.009® 1.031 +0.013? 0.635 +0.011
P- 0.016 0. 452 0. 001 0. 021 0. 026 0. 003 0.071
MET  1.039 0. 008 0.968 +0.013  0.851+0.011  0.799 £0.010  0.684 £0.010  1.029 +0.014 . 624 £0.011
MET  1.052 0. 008 0.963 £0.014  0.892 +0.011® 0.835 £0.010'? 0.707 £0.010  1.073 +0.014? 0.665 £0.012(?
MET  1.066 +0.008(  0.981 +0.013  0.892 +0.011® 0.834 +0.010/? 0.704 £0.010  1.075 £0.014'> 0.662 +0.011?
P- 0. 020 0. 479 0.011 0.012 0.122 0.017 0. 020
MET  1.032 =0.008 0.949 £0.013  0.846£0.011  0.798 +0.010  0.669 £0.009  1.014 £0.013 .614 0. 011
MET  1.067 +0.0082  0.994 +0.013?  0.897 £0.011‘® 0.835 +0.010? 0.714 £0.009'? 1.078 +0.013‘? 0.673 +0.011(?
MET  1.057 £0.008  0.969 +0.014  0.892 +0.011‘? 0.835+0.010? 0.711 £0.010'? 1.066 £0.014'? 0.664 +0.011?
P- 0. 034 0. 320 0. 005 0. 009 0. 002 <0. 0001 0. 002
S (1) \BMI. . 1 (2) LSD MET P <0.05; (3) MET
P <0.05
2, . (1)
45 ~70
PA 14
B, . (2) PA
PA PA
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