
Table 2. Correlation matrix between MVC, densitometric and 
ultrasonometric parameters in the whole sample and in the sample 
subdivided according to gonadal status

Parameters

Whole  
sample 

(n=194)

MVCa (N)

Premenopausal 
(n=92)

MVC (N)

Postmenopausal 
(n=102)

MVC (N)

R-BMDb  
(g/cm2)

r

pc 

0.354

 0.0001

0.111

0.290

0.354

0.0001

ADSoSd  

(m/s)
r

p

0.294

 0.0001

-0.187

0.07

0.307

0.01

UBPIe r

p

0.311

 0.0001

-0.033

0.753

0.319

0.01
aMaximal voluntary contraction, bBone mineral density at one 
third of the radius, cSpearman correlation coefficient, dAmplitude-
dependent speed of sound, eUltrasound bone profile index.
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whole sample. These correlations were significant 
only in postmenopausal women group (MVC vs 
R-BMD r = 0.354 p<0.001; vs ADSoS r = 0.307; 
vs UBPI r = 0.319, p<0.01 for all). By contrast, 
handgrip strength values did not correlate with both 
densitometric and ultrasonometric parameters in the 
premenopausal group. As far as BMI is concerned, 

we found no significant correlation with MVC values, 
both in the whole sample and in the groups of pre- 
and postmenopausal women, separately considered 
(data not shown).

Discussion 

In this work we have investigated the relative influ-
ence of age and hormonal status on muscle strength of 
the upper dominant limb in a large sample of healthy 
women, as well as the correlation between muscle 
strength and quantitative and qualitative features of 
skeletal tissue. We have found that handgrip strength 
was strongly associated with age, with a trend that 
showed a significant increase of muscle strength up 
to the age of 40 years. Subsequently, muscle strength 
progressively and significantly decreased (Figures 
1). Our results are in line with those of Lauretani et 
al who found a significant relationship between age 
and handgrip strength and suggested that isometric 
muscle strength and muscle power considerably 
decline with age.21 Previous studies reported a peak 
of muscle mass between the second and the fourth 
decade of life, with a subsequent steady decrease with 
aging of approximately 1% per year.9,21,22 Indeed, we 

Figure 1. A: Relationship between MVC and age in the whole sample (n=194) by adding the menopause variable. The estimated 
equation is MVC = 116.69 + 4.89 x age – 0.05 x age2 – 26.64 x menopause. B: Estimated split point in the correlation between MVC 
and age in the whole sample (n=194). MVC values significantly increases up to the age of 40.08 (s.e. 3.9 yrs), which represents the 
estimated split point.
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