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Impact shock and kinematic characteristics of the lower
extremity’s joint during downhill running
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Ryu, Ji-Seon (Korea National Sport University)

ABSTRACT

J. S. RYU, Impact shock and kinematic characteristics of the lower extremity’s joint during downhill running,
Vol. 15, No. 4, pp.117-129, 2005. The purpose of this study was to characterize the impact shock wave and its
attenuation, and the kinematic response of the lower extremity’s joints to the impact shock during downhill running
in which the lower extremity’s extensor acts dominantly. For this study, fifteen subjects(mean age:27.08+ 4.39;

mass:76.30+ 6.60; height:177.25-+ 4.11) were required to run on the 0% grade treadmill and downhill grades of 7%,

and 15% in random at speed of their preference.

When the participant run, acceleration at the tibia and the sacrum and kinematic data of the lower extremity
were collected for 20s so as to provide at least 5 strides for analysis at each grade. Peak impact accelerations were
used to calculate shock attenuation between the tibia and sacrum in time domain at each grade.

Fast Fourier transformation(FFT) and power spectral density(PSD) techniques were used to analyze impact shock
factors and its attenuation in the frequency domain. Joint coordinate system technique was used to compute angular
displacement of the ankle and knee joint in three dimension. The conclusions were drawn as fellows:

1. Peak impact accelerations of the tibia and sacrum in downhill run were greater than that of 0% grade run, but

no significant between conditions. Peak shock of PSD resembled also in pattern of peak impact acceleration.
The wave of impact shock attenuation between the tibia and sacrum decreased with increasing grade, but
didn't find a significant difference between grade conditions.

2. Adductionyabduction, flexion/extention, and internal/external rotation of the ankle and knee joints at support

phase between grade conditions didnt make much difference.

3. At grade of 7% and 15%, there were relationship between the knee of the flexion/extension movement and peak

impact acceleration during heel strike and found also it in the ankle of plantar/dorsiflexion at grade of 15%

KEYWORDS: FAST FOURIER TRANSFORMATION, POWER SPECTRAL DENSITY, JOINT COORDINATE
SYSTEM
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