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Hormonal fluctuations

Schema of a menstrual cycle (adapted from McNulty et al., 2020).
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Mean Maximal Power Curves
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e MMP curves consist of random realizations from a stochastic process X = {X(t) : t € [1,T]}
with continuous trajectories.

e We consider the following model
Xiitimn(t) = pr(t) + Bjr(t) + Cix(t) + Dir(t) + Ejrimn(t)
where

o Xkimn (t): MMP output for a particular observation.

o u(t): fixed effect for the phase of the menstrual cycle.

o jk(t): phase-specific functional random intercept accounting for athlete.

o Ci(t): phase-specific functional random intercept accounting for training intensity.
o Dpi(t): phase-specific functional random intercept accounting for bike type.

o E;;(t): smooth error term accounting for observation-specific variability.
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Mean comparison
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Variance decomposition

Full variance decomposition using a functional
random intercept for phase with variance

explained of 99.999 % .

Variability source Variance explained (in % )

Phase 2.41 x 103
Athlete 22.0
RPE 11.5
Bike type 16.6
Observation 49.8
Error variance 6.60 x 10 M
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IELCEVEVALEES

e Power output data exhibits the variable nature of performance in women's professional cycling.

e We have not proven that there is no variation between phases, we have failed to find evidence

of variation between phases.
e The athletes are likely to achieve their peak performance in each phase.

e These results may be helpful for coaches who use these curves for training planning or the
comprehension of their athletes.

Thank you for your attention!
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