
Introduction: Osteoporosis is the major cause of fractures in the elderly with physical performance 

(PP) being an independent predictor of risk fall and fractures [1]. The relationship between PP and 

bone mineral density (BMD) remains unclear, with conflicting conclusions from various research 

studies [2]. Diminished PP can be quantified using clinical measures, such as 30 seconds sit-to-stand 

test (30sSTS) [1] which  measures lower body power, balance and endurance [3,4].  

Purpose: To examine the relationship of BMD and 30sSTS in Greek women. 

Methods:  A total of 52 women participated in the study. BMD was measured with the Quantitative 

Ultrasound (QUS) method at calcaneus [5]. The number of repetitions, in 30 seconds, of the sit-to-

stand-to-sit maneuver were recorded. A multivariate analysis of variance (MANOVA) with 

subsequent post-Hoc comparison (Tukey’s test) was performed. ROC analysis was performed 

between each pair of group to assess the diagnostic ability of 30sSTS. 
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Result: The sample was stratified into 3 groups [Group A: normal BMD (n=12), Group B: 
osteopenia (n=24) and Group C: osteoporosis (n=16)]. Participants’ demographic and clinical 
characteristics are presented in Table 1. Statistically significant differences were found 
between groups [F(2,52)=3.9, p=.026] with post-hoc testing reporting significant mean 
differences between Group A and Group C (MD=2.7±SD=.99, p=0.02) (Figure 1). Finally, ROC 
analysis between group A and C reported an AUC=.81, p=-.005 (Figure 2). 

Conclusions: The 30sSTS measures lower body power, 
balance and endurance. Our results suggest that the 
30sSTS may have additional clinical utilities, since better 
scores of 30sSTS were significantly correlated with higher 
BMD. Furthermore, the ROC analysis results indicate that 
the 30sSTS number of repetitions can be utilized as a 
diagnostic test to differentiate people with normal and 
high BMD. Given the small sample size and the unequal 
group stratification more structured studies are needed 
to examine the potential use of the 30sSTS as a diagnostic 
tool. 

Table 1. Demographic and clinical characteristics of the participants (n=46) 

Characteristics  

Normal Bone 

Mineral Density 

 (N=12) 

Osteopenia 

(N=24) 

Osteoporosis 

(N=16) 

Age (years) 66.6(±8.8) 67.5(±6.2) 72.5(±7.8) 

Height (m) 16411(±6.3) 159.4(±5.7) 160.4(±6.8) 

Weight (Kg) 74.5(±11.7) 69.4(±13.9) 68.5(±11.7) 

Body Mass Index (Kg/m2) 27.6(±3.9) 27.3(±5.0) 26.9(±3.9) 

Calcium / vitamin D intake [N(%)] 7(58%) 9(37.5%) 7(43.7%) 

Anti-osteoporotic medication [N(%)] 9(75%) 16(66%) 10(62.5%) 

Bone Mineral Density (T-score) -0.53(±-0.29) -1.7(±-.91) -3.1(±-.59)  

30sec Sit to Stand (repetitions) 12.0(±1.6) 10.6(±2.9) 9.3(±2.7) 

Continuous and categorical variables are presented as mean±standard deviation (SD) and frequencies 

(percentages), respectively.  

30 sec Sit to Stand 
test  
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