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Investigation of the Relationship between Lower Extremity Stiffness and Selected

Biomechanical Variables Associated with the Risk of Injury in Healthy Physically
Active Young Male Adults

Mohammadian M.A %, Sadeghi H?, Khaleghi Tazji M*

Abstract

Purpose: Stiffness is one of the characteristic of viscoelastic structures in human body that can
theoretically affect the risk of injury. The objective of this study was to determine the
relationship between the lower limb stiffness and selected biomechanical variables related to
the risk of injury in healthy physically active young male adults.

Methods: Twenty male physical education students participated voluntarily in this study. They
performed vertical hopping tests in three styles, bilateral, unilateral on dominant leg and
unilateral on non-dominant leg, with three strategies, preferred and control (frequency 2.2 Hz)
and the maximal to determine the stiffness of the lower limb and performed one-leg landing to
determine the peak of vertical ground reaction force, rate of loading and mechanical absorbed
energy. The variables were estimated by the force plate and the motion analysis system. The
relationship between lower limb stiffness and selected biomechanical variables (peak of
vertical ground reaction force, rate of loading and mechanical absorbed energy) in landing was
determined by Pearson correlation test (p<0.05).

Results: Among the lower limb stiffness variables during hopping performance with different
strategies (control strategy, preferential and maximal), lower limb stiffness during maximal
unilateral hopping tests showed significant and positive relationship with peak of vertical
ground reaction force (p = 0.01) and rate of loading (p = 0.01). Lower limb stiffness during
control hopping tests showed a significant negative relationship with the mechanical absorbed
energy (p=0.02).

Conclusion: According to the findings, it can be argued that the high lower limb stiffness
increases the risk of bony injuries such as knee osteoarthritis and stress fractures, while low
lower limb stiffness increases the risk of soft tissue injuries. Therefore, it seems that very low
or very high lower limb stiffness is not an advantage in order to reduce the risk of injury, and
there is probably some optimal value for it.
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File Edit View Tests Calculator Help
Central and -al distr Protocol of power analyses
critical z = -1.64485
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\z tests b | Correlations: Two dependent Pearson r's (common index) . ‘
Type of power analysis
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Tail(s) One v Critical z -1.6448536 |
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« err prob 0.05 Actual power 0.8105591 |
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HO corr p_ab 0.1
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Cohen’s effect size q 0.35
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