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Abstract

Purpose: To investigate the impact of different swimming speeds on trunk inclination angles
and variations across skill levels. Methods: Sixteen competitive swimmers with over three
years of training were categorized into elite and sub-elite groups based on their best 50-meter
freestyle performance. Wireless sensors on the trunk and wrists, capturing data at 120 Hz,
recorded motion cycles and stroke frequency during trials at moderate, controlled, and
maximum speeds. Trunk sensors measured roll angles and trunk twist angles. A two-factor
mixed-design ANOVA analyzed intra-group speed differences and inter-group skill variations,
with Pearson correlation for kinematic parameters. The significance level was set at a = .05.
Results: Except for the non-dominant side of the upper trunk, the other lateral roll angles are
influenced by the interaction between forward speed and swimmer level. At maximum speed,
all swimmers exhibit the smallest roll angles in both the upper and lower trunk, which are highly
negatively correlated with stroke frequency. Additionally, at the same controlled speed, elite
swimmers demonstrate a greater dominant side roll angle of the upper trunk and a lower stroke
frequency. Conclusion: Swimmers can increase their stroke frequency by reducing the tilt
angle of the upper trunk. The engagement of the core muscles reduces the tilt angle of the lower
trunk, allowing for better transmission and maintenance of the stroke frequency within the
Kinetic chain. Main effect tests indicate that the interaction between swimmer level and
swimming speed influences the tilt angle variation pattern. However, due to the high correlation
between trunk tilt angles, swimming times, and stroke frequency, these angles cannot be used
as the sole standard for assessing skill level.

Key words: Freestyle, Kinematics, Trunk Inclination, Symmetry, Wireless Sensors
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