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Energetics of roller skiing with different skiing techniques
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Abstract

The purpose of the present study was to investigate energetics of roller skiing with diago-
nal stride and double poling at various speeds and compare the developments of energetic
parameters across speeds between skiing techniques. Two dimensional kinematics and oxy-
gen uptake were determined in two male collegiate cross-country ski athletes who performed
roller skiing at the paced speeds using diagonal stride and double poling on a level track.
Total mechanical work rate comprising internal and external work, net energy expenditure
rate, and net efficiency were calculated from the experimental data. Total mechanical work
rate increased linearly and net energy expenditure rate increased exponentially with increas-
ing speed in individual skiing techniques; nevertheless, the developments of the parameters
across speeds differed somewhat between the athletes. These would be attributed to the dif-
ference in the motions of roller skiing, the proficiency in skiing techniques, and the metabolic
capacity in involved musculature. Net efficiency increased with increasing speed, reached a
maximal value, before slowly decreasing, which indicates that the optimal speeds exist at
which net efficiency can be maximally enhanced in both skiing techniques. This finding sug-
gests that roller skiing at each optimal speed in the race would improve racing performance.
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