
Gait asymmetry was assessed by comparing the swing times performed by one leg with respect to those 

performed by the other using the following formula: 

Gait Asymmetry = 100 × |ln (
𝐿𝑜𝑛𝑔 𝑠𝑤𝑖𝑛𝑔 𝑡𝑖𝑚𝑒

𝑆ℎ𝑜𝑟𝑡 𝑠𝑤𝑖𝑛𝑔 𝑡𝑖𝑚𝑒
) | 

The PCI value integrates the accuracy and consistency of left-right movement during overground walking. In 

order to calculate the PCI value, we first calculated the mean of the swing time for both left and right legs, and 

the higher value of the average swing time was used as a reference for the opposing leg. The relative step timing 

with respect to the stride time (360°), Φi (180°), was determined as follows: 

𝜑𝑖 = 360° ×

𝑡𝑆𝑖−𝑡𝐿𝑖

𝑡𝐿(𝑖+1)−𝑡𝐿𝑖
  .                                                                  (1)  

Here, tLi and tSi represent the times of the ith HS of the legs for the long and short swing times, respectively, and 

tL(I + 1) > tSi > tLi. In order to maintain symmetry during overground walking, the Φi value should be approximately 

180. Therefore, the mean value of the series of absolute differences between Φi and 180 (ΦABS) was calculated 

to evaluate the overall accuracy for each walking speed, where  

 

φABS
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− 180°| .                                                            (2) 

 

Furthermore, we also calculated the coefficient of variance (CV) of Φ (CVΦ) in order to assess the level of 

consistency during the overground walking test. The PCI value was calculated as the combined CVΦ and 

percentage ΦABS (ΦABS/180 * 100), which represents the accuracy and consistency during overground walking. 

This PCI definition is expressed as  

PCI = 𝐶𝑉φ + Pereentaee 



𝜑ABS.                                                     (3) 
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