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Relationship between muscle strength, muscle mass and bone mineral density in
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Abstract; Objective To explore the correlation between muscle strength, muscle mass and bone mineral density in
postmenopausal women. Methods This study analyzed 340 postmenopausal women who attended our hospital between March
2014 and August 2017. Areal bone mineral density ( BMD) at the femoral neck and lumbar spine, whole-body bone mineral
density, and appendicular skeletal muscle mass ( ASM, kg) were measured by dual-energy X-ray absorptiometry. The ASM index
(ASMI, kg/m’) was calculated as ASM divided by height squared (m”). Grip strength (kg) was measured as an indicator of
muscle strength. Results  Grip strength showed significant ( P<0. 05) positive relationships with BMD at several skeletal sites after
adjusting for ASMI and age (standardized partial regression coefficient (B)= 0. 105 at femoral neck, §=0.116 at lumbar spine).
Adjusted means of BMD at the femoral neck and lumbar spine showed significant increasing trends from the lowest to highest tertile
of grip strength. Our findings indicate that muscle strength is associated with BMD at several sites independently of muscle mass in
postmenopausal women. Postmenopausal women with strong muscle strength tend to have healthy bone status regardless of muscle
size. Conclusion Bone mineral density is closely related to muscle strength in postmenopausal women, and there is no significant
correlation with muscle mass.
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Table 1 Subject characteristics according to grip strength classification
23 % . _AE _ ST
14 (113) T2 A (114) T3 41 113) B P
21/ ke 21.4+4.3 16.2+2.5 21.4x1.6 26.7+2. 4
E/ % 67.7+10.2 73.1+£9.2 67.5£9.3 63.3x8.5 -0.42 <0. 001
BB/ em 157.4+6. 8 162.3x6. 4 159.2+5.7 156.5+4. 8 0.49 <0. 001
1 EE kg 51.8+8.6 48.2+7.3 51.8+8.4 55.2+8.4 0.39 <0.001
BMI/(kg/mz) 22.3+3.8 22.4+3.5 22.8+£3.4 23.3+3.4 0.13 <0. 001
ASM/kg 14.8+2.3 13.5+1.7 14.9+1.5 16.5+1.9 0.48 <0. 001
ASMI/(kg/m?) 6.53+0. 65 6.31+0. 62 6.42+0. 64 6.73+0. 61 0.25 <0. 001
45 BMD/( kg/mz) 0.841+0. 092 0.807+0. 084 0.843+0. 101 0. 872+0. 095 0.29 <0.001
KBS BMD/ (kg/m*) 0.626+0. 112 0.575+0. 111 0.632+0.118 0.671+0. 107 0.38 <0. 001
TEHE BMD/ (kg/m?) 0.836+0. 143 0.779+0. 132 0.843+0. 134 0.896+0. 144 0.35 <0. 001
%2 {277 ASMI BMT FIE R Z IR Y28 5
Table 2 Relationships between grip strength, ASMI, BMI, and age
ASMIL BML Fi
A
r P r Py r P
#7h 0.234 <0. 001 0. 105 0. 004 -0.458 <0. 001
ASMI 0.715 <0. 001 0. 046 0. 201
BML 0. 002 0.945
£ 3 4B %F BMD fl ASMI %t BMD -4 5 i)
Table 3 Individual impact of grip strength and ASMI on BMD
R A 4 & BMD B BMD JEHE BMD
YRS B Pia B P{H B P1iH
B 1
il 0.291 <0.001 0.358 <0. 001 0.317 <0.001
BT 2
ASMI 0.122 <0. 001 0. 257 <0. 001 0.208 <0.001
LAY 3
#BH 0.278 <0.001 0.338 <(0. 001 0. 301 <0.001
ASMI 0. 057 0. 098 0. 155 <0. 001 0.126 <0. 001
MR 4
i Js 0. 046 0.284 0.117 0. 003 0.116 0. 001
ASMI 0. 145 <0.001 0.247 <(0. 001 0.227 <0.001
TR -0.476 <0.001 —0.447 <0. 001 -0. 347 <0.001
A 5
il 0. 056 0.216 0.132 <0. 001 0. 127 <0.001
ASMIT 0. 095 0.078 0. 045 0. 456 0. 033 0.432
TR -0. 468 <0.001 —0.487 <0. 001 -0.318 <0.001
BMI 0. 078 0.179 0.228 <0. 001 0.217 <0. 001
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Fig.1 Estimated means and standard errors of appendicular muscle mass index and bone mineral density ( BMD)

adjusted for grip strength of different grades (T1, T2 and T3)
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