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[Purpose]

Every four strokes which are front crawl(Fr), backstroke(Ba) , breaststroke(Br), and butterfly(Bu) in competitive swimming
has a different propulsion mechanism. Control of swimming velocity by subjective effort is important for pacing strategy in
competitive races and workout load setting during daily training. We hypothesized that the relationships between subjective
effort and swimming velocity in the four strokes are different. The purpose of this study was to clarify these relationships in
the four strokes.

[Methods]

Nineteen college swimmers participated in this study. They swam 25m by the four strokes at six different
subjective efforts which were randomly determined. The subjective effort was expressed as percentages for
swimming velocity when the maximum effort was 100%. The relative swimming velocity to maximum effort
(100%) for each stroke was calculated as a percentage and used for statistical analysis. EZR (Kanda, 2013)
was used for the analysis, and simple regression analysis was performed with subjective effort as the
independent variable and swimming velocity as the dependent variable. A two-factor analysis of variance was
performed at the swimming velocities, and Bonferroni's multiple-comparison post hoc test was also performed
after an analysis of variance variable at each subjective effort. The significance level of significance for all
statistical analyses was set at p<0.05.

[Results]

Significant regression equations of subjective effort and swimming velocity were obtained for all four strokes.
These regression equations were y = 0.5499x + 0.4612 in front crawl, y = 0.4934x + 0.5152 in backstroke , y =
0.3543x + 0.6411 in breaststroke, y = 0.3959x + 0.6079 in butterfly (p<0.001). A two-factor analysis of variance
revealed significant main effects and interactions for both subjective effort and swimming stroke. There were
significant differences in the swimming velocities of Fr vs Br, Fr vs Bu, Ba vs Br at 50% of the subjective
effort, in Fr vs Br, Fr vs Bu at 60% of subjective effort(p<0.05).

[Conclusion]

Regression analysis revealed that the relationships between subjective effort and swimming speed differed
among all strokes, and that front crawl and backstroke, breaststroke and butterfly showed similar
relationships. These similarities were thought to be related to the symmetrical or alternating left-right limb
movements for generating thrust force.



