
Supplementary material 
 

 

Exploratory Factor Analysis (EFA) 

 

The EFA results on the correlation of each variable with the three factors are reported below 

in Table 1S. The 1st factor, named pace/rhythm, included three variables (gait speed, step 

time, and double support time), the 2nd variable, named variability, four variables (step 

velocity CV, step length CV, swing time CV and gait speed), while the 3rd factor, asymmetry, 

contained two variables (step time asymmetry and swing time asymmetry). The gait speed 

variable showed significant correlation coefficients in two factors (Table 1S), suggesting that 

it is representative of the pace/rhythm and, to a lesser extent, of the variability factor. 

 

 

Supplementary Table S1. Factor matrix reporting the EFA correlation coefficients between 

variables and factors. Significant correlation coefficients (>0.50) are reported in bold.  

 

 

 

 

Factor scores 

 

A factor score is a numerical value that indicates a person's relative score on a latent factor. In 

our manuscript, once EFA was conducted, we computed the factor scores, one for each factor 

of the gait model. Factor scores can be calculated with two different methods: the regression 

scoring of Thomson (1951) and the weighted sum score (WSS) method (DiStefano et al., 

2009). The first method can be easily calculated after running EFA using the STATA command 

“predict”. In the second method, described here and performed in our study, factor scores are 

derived from a weighted sum of factor’s items (i.e. gait variables). 

 

Variables 
Correlation coefficients 

1st Factor 2nd Factor 3rd Factor 

Gait speed -0.609 -0.508 -0.216 

Step time 0.892 0.172 0.172 

Double support time 0.852 0.376 0.198 

Step velocity CV 0.242 0.826 0.148 

Step length CV 0.382 0.642 0.155 

Swing time CV 0.343 0.764 0.191 

Step time asymmetry 0.223 0.260 0.688 

Swing time asymmetry 0.298 0.144 0.685 



 

The weighted sum score method 

 

First, the eight variables included in the model of Arcolin et al. (2019) were normalized by a z-

score transformation, computed by subtracting the mean value of the variable from each data 

value and dividing the difference by the SD of the mean of the entire sample, which includes 

both the HS (normal gait) and pwPD (more impaired gait) [i.e., “gait speed z-score = (gait 

speed – mean gait speed) / SD gait speed”] (Ware et al., 1994).  

Secondly, the factor score of each factor of the model (pace/rhythm, variability and 

asymmetry) was calculated performing a weighted sum of the z-transformed variables 

belonging to each factor. In particular, each z-transformed variable belonging to a specific 

factor was multiplied with its coefficient resulting from EFA (i.e. the correlation coefficient 

between each variable and factor, see Table 1S), and the products were summed. 

 

Below are the formula used for each factor score:  

 

 Pace/rhythm factor scorewss = (gait speed * -0.609) + (step time * 0.892) + (double 

support time * 0.852) 

 Variability factor scorewss = (step velocity CV * 0.826) + (step length CV * 0.642) + (swing 

time CV * 0.764) + (gait speed * -0.508) 

 Asymmetry factor scorewss = (step time asymmetry * 0.688) + (swing time asymmetry * 

0.685) 

 

As a result of these formulae, the HS mean values of factor scores were negative, while in the 

pwPD, as the disease progressed, the mean values of the factor scores increased, although 

differently among the three factors. That is because the factor scores were calculated from the 

z-scores of the gait variables, where the formula contained the variable’s mean value of both 

HS and pwPD. 

 

Variables and factor scores split by H&Y stage in comparison to HS 

 

Supplementary Figure S1 shows the three factor scores of HS and pwPD sorted into H&Y 

stage. HS mean values were negative, because the factor scores were calculated from the z-

scores of the gait variables, where the formula contained the mean value of each variable for 

the entire sample (HS + pwPD combined). As a consequence, since the HS data were below the 

mean value of the entire sample, the z-scores of the variables were negative, therefore also the 

factor scores. In pwPD, with the progression of the disease, the mean values of the factor 

scores increased, although differently among the three factors. For H&Y stages 1, 1.5 and 2, 

there was no difference between pwPD and HS in the three factor scores, except for the 

asymmetry factor at stage 1.5 (p<0.05). Conversely, for H&Y stage 2.5 and higher, the factor 

scores of pwPD and HS became significantly different. 

 



 

Supplementary Figure S1. Mean values (±SE) of the three factor scores of the HS and pwPD 

at different stages of the modified H&Y scale. Asterisks represent significant differences 

between each factor score of HS compared to those of pwPD at different stages: *, p<0.05; **, 

p<0.005; ***, p<0.0005. 
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