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performed better on average during menstruation than after (1'11 versus
1'47), with no significant difference (p=0.06). The best average
performance in abdominal endurance was achieved during
menstruation (390.6 repetitions versus 367.73 repetitions) but this
difference was statistically insignificant (p=0.56). In back endurance,
the best average performance for girls was achieved after menstruation
(342.67 repetitions versus 337.53 repetitions). The difference was
statistically insignificant (p=0.92).

CONCLUSION: This study shows that the menstrual cycle does not
have a significant influence on the vertical relaxation, reaction speed,
abdominal endurance and back endurance of the INSEPS students in
our sample.
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Introduction:-

Four years after the first Olympic Games of the modern era in Athens, women took part in their first Olympic
Games in Paris in 1900. Despite the reluctance of the Games' renovator, Pierre de Coubertin, 22 women out of a
total of 997 athletes competed in five sports: tennis, sailing, croquet, horse riding and golf. In the 1970s, as
awareness of the role played by women grew around the world, women's participation in sporting competitions and
the Olympic Games increased [1]. In fact, according to Baron Pierre de Coubertin, "muscles did not suit them, in his
eyes he recommended gymnastics"”, which is why he was fiercely opposed to women taking part in the Olympic
Games [2]. Why this opposition to women taking part in competitive sport? One of the physiological differences
between men and women is that women menstruate regularly.
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By definition, the menstrual cycle prepares a woman's body for a possible pregnancy. This series of events takes
place every month during a woman's fertile years (from puberty to the menopause), except during pregnancy. The
menstrual cycle generally lasts between 25 and 32 days [3]. The menstrual cycle is influenced by physical activity,
which can accentuate or reduce the physiological problems that accompany it (breast tension, nervousness, nausea or
vomiting, abdomino-pelvic pain) [4]. However, is the opposite effect possible, i.e. an influence of the menstrual
cycle on physical activity and, more specifically, on performance?

Several studies have been carried out on this subject. In 2005, Kishali reported on 241 female athletes, including
basketball players, judokas and volleyball players, that physical performance was not influenced by menstruation
and that dysmenorrhoea decreased during this period thanks to training and competition [5]. Botcazou's study [6]
follows this logic, stating that "neither physical performance nor plasma concentrations of catecholamines and
lactates in response to a six-second sprint exercise are influenced by the menstrual cycle in untrained women.

In the same vein, Jaffre et al [4], following a Wingate test, showed that the menstrual cycle had no influence on
performance. Studies by Lebrun [7], Giacconi [8] and Middleton [9] corroborate the results of the above
investigations. In Senegal, the only study to our knowledge [10] carried out on 50 female athletes (runners) in the
Dakar region still shows that the menstrual cycle in no way affects their performance in the 100 metres. However,
recent studies by Oosthuyse do not agree with those cited above. They reported a significant effect of the menstrual
cycle on physical performance [11]. We have also observed that during Physical Education and Sports (PE)
assessments in secondary schools, pupils who are menstruating ask teachers to postpone tests to avoid under-
performing. At INSEPS, some girls have found that their worst performances were achieved during their period.
Others report that they excel during this period. Students in Dakar athletics clubs would like league competitions to
be held on days when they menstruate, as this would be a good time to perform. For all these reasons, we propose to
study the influence of the menstrual cycle on the physical qualities of some INSEPS students.

II- METHOD

15 female students from the Institut National Supérieur de I'Education Populaire et du Sport (INSEPS) aged over 20
and under 29, not suffering from any illness, not using any form of contraception, with no previous gynecological
history and seeing their periods regularly, took part in our study.

We first assessed the students' reaction speed, vertical relaxation and abdominal and back endurance on the third day
of bleeding. Then, three days after the bleeding had stopped, they again underwent the same tests. Finally, we
compared the average performances obtained in the two phases of our protocol.

Description and conduct of the tests

Reaction speed test

Developed in 2001 by Cometti [12], the 10m sprint assesses the reaction speed of subjects. It expresses the
explosive force characteristic of the sprinter. The subject stands after the starting line, feet behind the line. The start
is initiated by the subject. As soon as he starts the race, the stopwatch is started. The timekeeper starts his stopwatch
once the subject's head crosses the finish line. The subject then walks and stretches to recover before doing the
second trial.

1.2-Vertical expansion test

The subjects were given the vertical relaxation test developed by Sergent (1921). This test, a squat jump performed
on a wall graduated in centimetres, determines the difference between point A reached by a subject standing with
arms outstretched and point B reached during the jump. It expresses the ability to propel the body as high as possible
on its own: the explosive power of the legs.

To carry out this test, the subject stood close to the wall in profile. The arm on the side of the wall was extended,
with the shoulder stretched out to give the maximum height the hand could reach when standing. The first
measurement was taken with the heel on the ground. Then, without taking a run-up, the subject jumped up to touch
the highest possible point on the vertical scale with the tips of his fingers, which were coated with a material (chalk)
of a different colour to that of the wall. The subject made two attempts and the best performance was taken. The
value of the vertical rebound corresponded to the difference between the height reached while standing and the one
reached during the jump. The trial was valid if the subject started from the squat position, i.e. with bent knees.

1.3-Abdominal muscular endurance test

This test is also known as the set-up test. It is a trunk test involving the abdominal muscles in endurance. It is
performed with the subject seated, knees bent, heels 10 cm from the buttocks, hands behind the neck. The subject
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tries to perform as many sit-ups as possible in 30 minutes, starting from a supine position with the shoulders 5¢cm off
the ground. This test assesses abdominal endurance and speed. Once in the gym, the subject rested for 5 minutes,
then changed into his or her uniform to perform the test. After explaining the criteria for a valid repetition (raising
the torso to at least 2 cm from the knees, returning to the floor, shoulders 5 cm from the floor), we gave them the
signal while simultaneously starting the stopwatch for 30 minutes. We accompanied the subject while counting the
sit-ups performed until the end of the time. The subject then rested for an hour before starting the back endurance
test.

1.4-Back endurance test

This test requires both strength and endurance of the back muscles. To perform this test, the subject lies on a mat on
their stomach with their lower limbs locked, their hands on the back of their neck and their chest resting on the floor.
The subject straightens their torso, with their shoulders well above the height of their buttocks. Each sit-up is
followed by a return of the chest to 5cm above the ground. This test lasts 30 minutes and is used to assess a subject's
back endurance. Ikk

Once in the gym, the subject rested for 5 minutes, then got dressed to perform the test. After giving them the criteria
for a valid repetition (feet flat on the floor, shoulders slightly above buttock height during the sit-up, chest 5 cm
above the mat), we gave them the signal and started the stopwatch for 30 minutes. We accompanied the subject
while counting the sit-ups performed until the end of the time.

STATISTICAL PROCESSING

Once all the subjects had completed all the tests, on the third day of bleeding and on the third day after bleeding had
stopped, we calculated and compared the average performance of the group obtained during the two phases using a
Student's test. To carry out this statistical test we formulated the following hypothesis:

Ho: There is no statistically significant difference between the average performance recorded on the third day of
bleeding and that obtained 3 days after the bleeding stopped. We set our probability of error at 5% (0.05), i.e. the
error we accept in making a decision with respect to the hypothesis. If the probability of error p found in the
Student's t-test is less than 5%, the Ho hypothesis is rejected, i.e. there really is a statistically significant difference
between the average performance achieved in the two phases of the study. If the probability of error p found in the
Student test is greater than 5%, the Ho hypothesis is confirmed, i.e. there is no significant difference between the
average performances achieved in the two phases.

RESULTS
Table 1: Comparison of mean values for vertical relaxation, reaction speed, abdominal endurance and back
endurance recorded on the third day of bleeding and those obtained on the third day after bleeding had stopped.

\Vertical expansion Reaction speed IAbdominal endurance  |Back Endurance
3rd day@3rd day After_3rd dayBrd  day@rd dayB3rd  day3rd day During3rd  day
During menstruation |During IAfter your |During IAfter yourmenstruation |After your
menstruation menstruation|period menstruation [period period
/Average 43,33 45,13 1,11 1,47 390,6 367,73 337,53 342,67
Standard 8,61 8,36 0,54 0,42 86,22 124,43 117,51 148,14
deviation
0,05 0,05 0,05 0,05
lrd
P 0,57 0,06 0,56 0,92
Decision Not significant Not significant Not significant Not significant
DISCUSSION

The explanation of the effect of the menstrual cycle on physical performance has been the subject of controversy
among many authors. Some of these authors maintain that the menstrual cycle has no effect on physical
performance. For others, the menstrual cycle does have an effect on physical performance. These controversies,
together with information gathered in the field, prompted us to carry out this study.
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Four physical variables were chosen to deal with this subject. These were vertical relaxation, reaction speed,
abdominal endurance and back endurance. The study of these variables enabled us to give our opinion on the
subject.

The results show that there was no significant difference between the mean values of the variables recorded on the
third day of bleeding and those collected on the third day after bleeding had stopped.
Our study involved relatively young girls, aged between 20 and 29, practising different sports.

Although the best performance in the vertical expansion test was achieved after menstruation (45.13 cm compared
with 43.33 cm), there was no statistically significant difference found between the two phases of the cycle (p =
0.57). This would mean that menstruation had no influence on the girls' performance in the vertical expansion test.

In terms of reaction speed, the girls achieved the best times during the menstrual period. But the difference was not
significant (p = 0.06). With an average time of 1"11 during menstruation and 1"47 outside menstruation, our girls
performed less well than that (0"30) found by Diatta [13] in Senegalese women handball players.

The women's performance was also studied in terms of abdominal endurance and back endurance.

On average, abdominal muscle endurance was better during menstruation than outside it. As the difference was not
significant, we conclude that menstruation does not influence the performance of the abdominal muscle group.

The endurance of our girls' back muscles was better outside the period than during it. This difference could not be
taken into account because of the very high margin of error (p=0.92). We also concluded that the menstrual cycle
did not significantly influence back endurance.

Our results show that the menstrual cycle does not have a significant effect on the power, endurance and speed of
INSEPS students aged over 20 and under 29.

Our results are in line with those of Kishali et al [5], who reported that physical performance was not affected by
menstruation in a study of 241 athletes (female judokas, basketball players and volleyball players).

Jaffre and colleagues [4 ], using a Wingate test at the beginning of the menstrual cycle (between the 5th and 9th
days) and at the end of the menstrual cycle (between the 19th and the 27th days) to record Peak Power (PP), Mean
Power (PME), the fatigability index (IF) and lactatemia, reported non-significant differences whatever the group of
subjects tested.

The results reported by Botcazou and colleagues [6] corroborate our own and those of Kishali [5] and Jaffre [4], as
they found no statistically significant difference in catecholamine concentrations, plasma lactate and performance
recorded before the onset of menses and during menses in untrained young women subjected to a 6-second sprint
test.

CONCLUSION

The aim of our investigation was to study the effect of menstruation on the physical performance of some INSEPS
students. To this end, 15 INSEPS students underwent physical tests to evaluate reaction speed (30 m sprint),
explosive power (vertical rebound), abdominal endurance (set-up test) and back endurance on the 3rd day of
menstruation and 3 days after the end of menstruation.

This study shows that menstruation does not have a statistically significant effect on the above physical qualities of
the INSEPS students in Dakar who took part in our study.

On the basis of these results, INSEPS students, secondary school girls and schoolgirls will be advised not to be
afraid of underperforming physically when they have to undergo tests.
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