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Introduction and theoretical analysis. Biomechanical analyses of cycling can be realized theoretically              

by a closed kinematic chain (Huson, 1985), consisting of elements of the cyclist and elements of the bicycle on 

either side. These elements are: 1) Frame, 2) Crank, 3) Pedal & Foot, 4) Lower leg, 5) Upper leg, 6) Pelvis. On 

the frame’s saddle, the pelvis is supposed to move rotation-wise only. The mobility of this closed chain results 

in a total of 3 degrees of freedom (DOF). The chain can be controlled and stabilized by 3 sets of antagonistic 

muscle groups, namely extensors and flexors of hip, knee and ankle joints respectively.  

Practical analysis. In reality, “for a racing bike traveling fast, about 80 % the work the cyclist does will                

go in overcoming air resistance” (Woodford, 2016). Therefore road cyclists prefer a so-called aerodynamic 

position. However, this ‘aero position’ inevitably implies 15°-20° anterior tilt of the pelvis (Steve, 2016). 

Material and methods. Based on Krupa (2013), an anterior pelvic tilt of 20° was simulated by means of 

osteology of the pelvis, starting from its neutral position. It results in a more posterior position of the                                 

tuber ischiadicum, and a more anterior position of the spina iliaca anterior inferior. Changes of lengths of 

muscles having their origins on these landmarks were simulated, using Krupa’s pictures (2013).  

Observations. In the optimal aerodynamic position, 20° anterior pelvic tilt results in a 7.5 % increase of the 

length of the hamstrings (long head of m. biceps femoris and m. semimembranosus) and a 6 % decrease of the 

length of the m. rectus femoris. These muscles are most active during pedal strokes (Schultz, 2015).  

Results and Conclusion. The increase and decrease in length of these muscles in aero position may lead         

to respectively hamstrings passive insufficiency, and m. rectus femoris active insufficiency, as these muscles 

are now likely to shift away from their plateau region of optimal force ( = 100 %) (Rassier et al., 1999). 

Discussion. Such imminent muscle insufficiencies are reflected in “thigh injuries” such as “quadriceps              

and hamstring strains”, as diagnosed in cyclists (Aleman and Meyers, 2010). Therefore, to restore optimal 

muscle force, Electro Vibro Stimulation (EVS) is strongly recommended (van Zwieten et al., 2007). 
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