
Supplementary Table S1 

Sensitivity Analysis: Leg-Spring Hysteresis (%) Under Different GRF Cutoff Frequencies at 0.42 m Drop 
Height, Bilateral Drop-Jump Condition (n = 40) 

 

GRF Filtering Condition International-Level (M ± 
SD) 

Club-Level (M ± SD) Between-Group Difference 
(%) 

Unfiltered (Original 
Protocol) 

−49.67 ± 32.44 +1.00 ± 25.74 50.67 

100 Hz Cutoff −49.12 ± 31.80 +1.25 ± 25.10 50.37 
50 Hz Cutoff −48.55 ± 30.95 +1.90 ± 24.65 50.45 
12 Hz Cutoff (Matched to 
Kinematics) 

−47.80 ± 29.50 +2.85 ± 23.80 50.65 

 

Note. All filtering applied using a 4th-order, zero-lag (dual-pass) Butterworth low-pass filter. Maximum mean 
difference between unfiltered and any filtered condition was < 2.5%. The qualitative distinction between groups 
(negative versus positive hysteresis) remained invariant across all filtering frequencies. Values displayed as M ± SD 
(%). ELIT = international-level track-and-field athletes; CLUB = club-level multi-sport athletes. 


