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The Effects of Menstrual Cycle on Jumping Perfor mance,
Muscular Endurance and Fatigue Index: a Time SeriesAnalysis

Abstract

The purpose of this study was to investigate the effect of menstrual cycle on
jumping performance, muscular endurance and fatigue index by using multi-variables
time series analysis (Cross Correlation Function, CCF), and to explain the time
relationship of co-variation under the condition of manipulated variable (body
temperature) at no time delay (with lag k=0), or the time relationship of co-variation
under the condition of time delay (with lag kz0).

Method: 12 femal e student volunteers served as subjects. The basic body
temperature (BBT) at morning was recorded every day for sixty days, and meanwhile
Kistler Quattro Jump force plate was used to record the parameters of jump
performance, and fatigue index during the subjects performed Counter-movement Jump
(CMJ) and 30-second Continues Jump (CJ). The menstrual cycle was divided into three
phases. We observed the changes of exercise performance at each difference phase, and
used the time series analysis CCF to study dynamic interaction between menstrual cycle
and exercise performance, fatigue index, etc.

The results showed that the best average jumping performance at the various stages
of menstrual cycle was occurred during menstrual phase, and the worst performance
during follicular phase. The best average performance of fatigue index at different phase
during menstrual cycle was occurred during follicular phase, and the worst performance
during menstrual phase. The results of time series analysis revealed that jumping
performance was influenced positively by Basal Body Temperature, BBT, after the 10™
day (k=10) of menstrual cycle, and negatively after the first day (k=1). Fatigue index
had a positive relationship with BBT after the 19" day (k=19), and negative relationship
after the 6™ day (k=6). Overall, the exercise performance of subjects under the influence
of dynamic time series of BBT had obviously positive relationship between the late
stage of follicular phase and the early stage of luteal phasein menstrual cycle. This
indicates that the exercise performance at this period can be achieved with a better score.
Therefore, we can understand from these results that exercise performance for female
athletics could be varied in accordance with the dynamic time changes of menstrual
cycle. Menstrual cycle affects not only the exercise performance of a specific day, but
also the exercise performance of the following days.
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