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Effects of Menstrual Cycle Phase on Knee Muscle Activity
during One Leg Landing in Non-athletic Females

Ji-Min Lee’, Won-Seob Shin?

'Department of Physical Therapy, Graduate School of Health and Medicine, Daejeon University, Daejeon; 2Department of Physical Therapy, College
of Health and Medical Science, Daejeon University, Daejeon, Korea

Purpose: This study investigated the effects of sex hormones across menstrual cycle phases on knee muscle activity during one-leg land-
ing in non-athletic females.

Methods: Twenty-six healthy females who reported normal menstrual cycles for the previous three months were tested when estrogen
levels were highest (ovulation) and lowest (menstruation). Knee muscle activity was analyzed based on electromyography (EMG) data re-
corded during landing on a 30-cm box. Before data collection, each subject was trained in single-leg landing tasks ten times. Landing
was analyzed by measuring the average of three landing tasks. EMG data were collected between the moment of ground contact and
the point of knee maximum flexion. The maximum voluntary isometric contraction (MVIC) for normalization that was recorded as the
EMG root-mean-square (RMS) during landing was tested, with paired t-tests used to assess differences in knee muscle activity according
to menstrual cycle phases.

Results: The results showed that the soleus, semitendinosus, and lateral gastrocnemius muscle activity during landing was differed sig-
nificantly during ovulation compared to that during menstruation (p < 0.05). No significant differences in vastus medialis activity were
found between menstrual and ovulatory phases during landing (p > 0.05).

Conclusion: Changes in the menstrual cycle in response to sex hormones changed the activity of muscles around the knee during land-
ing. Females utilize different muscle activity control strategies during different phases of the menstrual cycle, which may contribute to
increased ACL injury risk.
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Data processing (n=26) ‘

Figure 1. Flow diagram.
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Figure 2. The starting position of one leg landing.
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Table 1. General characteristic of subjects (n=26)

Mean SD*
Age (year) 22.62 2.32
Height (cm) 162.31 4,09
Weight (kg) 56.87 7.60
Menstrual Cycle (day) 29.81 4.49

*SD, standard deviation.
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Table 2. Comparison of muscles activity (%MVIC) between the phases
(n=26)

Early follicular Ovulatory
p-value
phase phase

Vastus medialis 189.35+82.02 191.95+93.36 0.774
Semitendinosus 86.89+40.49 110.70+£37.25 0.001*
Lateral gastrocnemius 43.39%£15.35 55.40+24.11 0.019*
Soleus 94.01+£62.49 127.87+66.97 0.000"
Values are mean=SD, *p<0.05.
MVIC: maximum voluntary isometric contraction.
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