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Kinematic factors for an increase in roller skiing speed
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Abstract

The purpose of this study was to investigate kinematic factors for an increase in speed
during level roller skiing with a diagonal stride. Two-dimensional kinematics were recorded
in seven male collegiate cross-country ski athletes who roller skied with a diagonal stride at
the paced speeds on a level track. Roller skiing speed had positive correlations with cycle
length and cycle rate (r = 0.865, p < 0.001; r = 0.906, p < 0.001)
with cycle time (r = -0.900, p < 0.001) . A highly positive correlation was found between

and a negative correlation

roller skiing speed and maximal horizontal velocity (r = 0.988, p < 0.001) . Maximal horizon-
tal velocity negatively correlated with duration of double-support phase and transition phase
and mean acceleration of the roller ski during double-support phase (r = -0.407, p < 0.05; r =
0915, p < 0.001; r = -0908, p < 0.001, respectively) . Consequently, a dynamic forward leg
swing would result in longer cycle length and hence increasing roller skiing speed. Greater
deceleration of the roller ski before kicking and more rapid movements of kicking and transi-
tion to the opposite roller ski would cause acceleration of roller skiing speed. In addition, it is
suggested that the above movements for shorter duration are required to increase roller ski-
ing speed.
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A 1.81 3.83 2.12 0.47 0.60 0.13 0.30 2.14 -8.21 3.51
2.68 4.51 1.68 0.59 0.42 0.18 0.20 3.02 -11.89 4.66

3.31 5.02 1.52 0.66 0.47 0.12 0.18 3.70  -18.59 5.71

4.46 5.36 1.20 0.83 0.32 0.17 0.12 4.56 -22.69 7.33

4.97 5.46 1.10 0.91 0.27 0.17 0.12 5.17 -27.45 8.25

B 173 334 193 052 035 027 030 186 543 375
2.35 3.88 1.65 0.61 0.38 0.17 0.23 2.41 -9.78 4.55

3.33 4.83 1.45 0.69 0.38 0.18 0.17 3.50 -15.08 6.23

4.10 5.26 1.28 0.78 0.32 0.18 0.12 4.42  -16.00 7.35

4.74 5.46 1.15 0.87 0.33 0.13 0.12 4.75  -28.19 7.65

c 195 338 173 058 032 025 027 208 679 3.8
2.50 5.08 2.03 0.49 0.47 0.23 0.18 2.67 -9.68 4.39

3.13 5.22 1.67 0.60 0.40 0.25 0.13 3.45 -10.82 5.42

4.33 6.06 1.40 0.71 0.43 0.15 0.12 4.65 -23.60 6.94

5.13 6.67 1.30 0.77 0.35 0.20 0.10 5.87 -23.95 7.93

D 1.87 4.25 2.27 0.44 0.55 0.27 0.18 1.91 -5.51 3.71
2.51 4.76 1.90 0.53 0.55 0.15 0.20 2.56 -9.46 4.64

3.29 5.38 1.63 0.61 0.52 0.12 0.15 3.38 -18.76 5.55

4.13 5.99 1.45 0.69 0.52 0.13 0.10 4.44 -19.44 6.90

4.95 6.27 1.27 0.79 0.47 0.10 0.10 5.64 -26.78 7.96

E 1.66 3.68 2.22 0.45 0.38 0.53 0.27 1.62 -2.89 2.88
2.40 4.36 1.82 0.55 0.48 0.20 0.23 2.22 -11.01 3.87

3.16 4.54 1.43 0.70 0.38 0.18 0.13 3.24 -16.49 5.25

3.71 4.49 1.15 0.87 0.37 0.10 0.12 3.78 -23.48 6.75

4.94 5.36 1.08 0.92 0.33 0.12 0.08 5.17 -33.20 7.78

F 1.85 4.56 2.47 0.41 0.87 0.08 0.27 1.98 -9.56 3.16
2.65 5.04 1.90 0.53 0.58 0.08 0.20 3.08 -18.44 4.69

3.26 5.65 1.73 0.58 0.60 0.12 0.15 3.36 -18.94 5.59

4.51 6.46 1.43 0.70 0.48 0.15 0.10 4.94 -27.14 7.21

4.92 6.23 1.27 0.79 0.35 0.18 0.10 5.39 -23.09 8.13

G 1.66 3.46 2.08 0.48 0.62 0.18 0.27 1.66 -7.45 3.19
2.63 5.09 1.93 0.52 0.60 0.13 0.20 2.39 -13.63 4.71

3.54 5.55 1.57 0.64 0.38 0.22 0.15 3.70 -13.96 5.97

4.03 5.64 1.40 0.71 0.47 0.13 0.13 4.25 -21.54 6.88

4.56 6.08 1.33 0.75 0.48 0.08 0.12 5.17 -28.61 7.24

RE) 3.34 5.03 1.62 0.65 0.45 0.17 0.17 3.55 -16.79 5.70
TR 1.14 0.90 0.36 0.14 0.12 0.08 0.06 1.27 7.95 1.66
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