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Introduction 

Wheelchair athletes require significant upper-body power. Although the relationship between 

maximal strength and body composition in para powerlifters has been studied [1], the relationship 

between muscle power and body composition remains unclear. This study aimed to clarify the 

relationship between regional body composition and upper-limb push power in wheelchair athletes. 

 

Methods 

Twenty wheelchair athletes (17 females and three males) underwent maximal upper-limb push 

power testing. Upper-limb push power was assessed using a servo-controlled isokinetic 

dynamometer (Medimo Co., Ltd., Japan) in the seated position. Each of the five velocities (0.6-1.0 

m/s) was tested twice. The maximum value was recorded as the absolute power. Subsequently, the 

relative power normalized to body weight was also calculated. Lean body mass (LBM) and fat mass 

(FM) were obtained using dual-energy X-ray absorptiometry (DEXA) for the entire body and 

specific regions (upper-limbs, and upper-limbs plus trunk, taken together). The LBM and FM indices 

were calculated by dividing the respective values by the square of the height (kg/m²). Spearman’s 

rank correlation coefficients were calculated for LBM and FM with absolute maximal power, and for 

LBM and FM indices with relative maximal power. 

 

Results 

Absolute maximal push power showed significant positive correlations with whole-body LBM (ρ = 

0.52, p = 0.020), upper-limb LBM (ρ = 0.79, p < 0.001), and upper-limb plus trunk LBM (ρ = 0.64, 

p = 0.003). Relative maximal push power showed a significant positive correlation with upper-limb 

LBM index (ρ = 0.63, p = 0.003) but significant negative correlations with whole-body FM index (ρ 

= −0.63, p = 0.003), upper-limb FM index (ρ = −0.50, p = 0.026), and upper-limb plus trunk FM 

index (ρ = −0.67, p = 0.001). 

 

Discussion and Conclusions 

These results suggest that a higher upper-limb muscle-to-body size ratio is beneficial for upper-limb 

push power, whereas excess fat may act as a passive burden that does not contribute to power 



production. This supports previous findings in para-powerlifters showing a strong relationship 

between upper-limb LBM and maximal strength [1], and builds upon it by highlighting the 

importance of muscle proportion not only for strength but also for power output. Since wheelchair 

athletes rely primarily on the upper-limbs for sports-specific movements, upper-limb muscle mass 

may have a stronger impact on push power than whole-body muscle mass. Consequently, increasing 

upper-limb muscle mass may be particularly effective in enhancing upper-body power in wheelchair 

athletes. 
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