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Figure 1 of the supplemental digital content: Changes in the heart rate (left top), vertical ground-reaction force 

(right top), step length (left center), step frequency (right center), and contact time (central bottom) as means (± 

standard deviation) of recreational runners (RR; n = 13) and competitive runners (CR; n = 12) over the course of 

the 10-km treadmill run with near-maximal effort. Significant differences from the values at the beginning of the 

run (0 km) are represented by ***P < 0.001. The values in parentheses show the Cohen’s d effect sizes. 
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Figure 2 of the supplemental digital content: Changes in the maximal external flexion torque of hip (left top) 

and knee joint (right top) in the stance phase, and the maximal external dorsiflexion torque of ankle joint (central 

center) in the stance phase, and hip flexion angle at maximum of the ground-reaction force (central bottom) as 

means (± standard deviation) of recreational runners (RR; n = 13) and competitive runners (CR; n = 12) over the 

course of the 10-km treadmill run with near-maximal effort. Significant differences from the values at the 

beginning of the run (0 km) are represented by *P < 0.05 and **P < 0.01. The values in parentheses show the 

Cohen’s d effect sizes.  
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Figure 3 of the supplemental digital content: Changes in the knee flexion angle at touch-down (left top), 

maximal knee flexion angle in the stance phase (right top), knee flexion angle at toe-off (left center), ankle plantar 

flexion angle at touch-down (right center), maximal ankle dorsiflexion angle in the stance phase (left bottom), and 

ankle plantar flexion angle at toe-off (right bottom) as means (± standard deviation) of recreational runners (RR; 

n = 13) and competitive runners (CR; n = 12) over the course of the 10-km treadmill run with near-maximal effort. 

Significant differences from the values at the beginning of the run (0 km) are represented by *P < 0.05 and **P 

< 0.01. The values in parentheses show the Cohen’s d effect sizes.  
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Figure 4 of the supplemental digital content: Changes in the maximal angular velocity of hip (left top) and knee 

joint flexion (left center) in the stance phase, maximal angular velocity of hip (right top) and knee joint extension 

(right center) in the stance phase, maximal angular velocity of ankle joint dorsiflexion (left bottom) and plantar 

flexion (right bottom) in the stance phase as means (± standard deviation) of recreational runners (RR; n = 13) 

and competitive runners (CR; n = 12) over the course of the 10-km treadmill run with near-maximal effort. 

Significant differences from the values at the beginning of the run (0 km) are represented by *P < 0.05, **P < 

0.01, and ***P < 0.001. The values in parentheses show the Cohen’s d effect sizes.  
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Figure 5 of the supplemental digital content: Changes in the center of mass height (CoM) at touch-down (left) 

and minimal CoM height in stance phase (right) as means (± standard deviation) of recreational runners (RR; n = 

13) and competitive runners (CR; n = 12) over the course of the 10-km treadmill run with near-maximal effort. 

Significant differences from the values at the beginning of the run (0 km) are represented by *P < 0.05 and **P 

< 0.01. The values in parentheses show the Cohen’s d effect sizes. 

 

 

 

Figure 6 of the supplemental digital content: Changes in hip, knee, and ankle joint power as means (± standard 

deviation) of recreational runners (RR; n = 13) and competitive runners (CR; n = 12) over the course of the 10-

km treadmill run with near-maximal effort. Significant differences from the values at the beginning of the run (0 

km) are represented by *P < 0.05 and **P < 0.01. The values in parentheses show the Cohen’s d effect sizes. 

 


