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Abstract

Background: Menstrual cycle and menstrual symptoms can affect the physical, mental and exercise performance of female ath-
letes.
Objectives: This study aimed to determine the associated symptoms of premenstrual, menstrual, and postmenstrual periods in
female judo athletes by weight class.
Methods: The participants were 169 female judo athletes aged between 18 and 21 years (age 19.5 ± 1.1 years, height 1.6 ± 0.1 m, body
mass 64.8 ± 12.1 kg). Weight class and physical characteristics were measured using a questionnaire. Associated menstrual symp-
toms were measured using the Menstrual Distress Questionnaire (MDQ). For the purposes of this study, athletes of < 48 kg, < 52 kg,
and < 57 kg weight were defined as “lightweight,” athletes of < 63 kg and < 70 kg as “medium weight,” and athletes of < 78 kg and
> 78 kg as “heavyweight.”
Results: In the postmenstrual MDQ score, the scores for “lack of autonomic nervous system coordination” (P = 0.037), “poor concen-
tration” (P = 0.046) and “water conservation” (P = 0.030) were higher in the lightweight ranks than in the medium and heavyweight
ranks (P < 0.05). Scores for negative postmenstrual effects tended to be higher in the lightweight ranks than in the medium and
heavy weight ranks (P = 0.053). For other items, there were no significant differences between the medium and heavy weight ranks
and the lightweight ranks before, during, or after menstruation.
Conclusions: This study shows that the degree of postmenstrual symptoms in female judo athletes varies with weight class. These
results will contribute to support the condition of female judo athletes based on their menstrual cycle by weight class.
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1. Background

Understanding the changes in mental and physical
conditions caused by menstruation is important for fe-
male athletes, and an increasing number of studies have
examined the impact of the menstrual cycle on athletic
performance (1). A recent review reported a decrease in per-
formance during the early follicular phase (2). Davies et
al. reported that muscle strength, an objective measure of
performance, is lower in the menstrual phase than in the
follicular or luteal phases 3. On the contrary, it has also
been reported that aerobic capacity and muscle strength
are not related to the menstrual cycle, and no unified view
has been obtained (3).

Menstruation causes not only bleeding but also men-
tal and physical symptoms (4). The effects of menstruation
on the mind include irritability before menstruation and

other emotional symptoms, as well as effects on appetite
and concentration (5). Physical symptoms include men-
strual cramps, breast pain, lethargy, and water retention
(5). Therefore, it is important for female athletes to under-
stand the mental and physical effects of menstruation on
their condition to achieve optimal performance.

Previous studies have shown that female athletes who
play weight-restricted sports, such as long-distance track
and field athletes, gymnasts, or lightweight athletes in
weight-class competitions, have higher rates of menstrual
irregularities (6). Excessive weight loss and physical activ-
ity are known to affect menstruation through lack of avail-
able energy, mental and physical stress, loss of weight and
body fat, and hormonal changes (6). Although frequent
weight loss and high levels of anxiety have been reported
in female judo athletes, particularly senior athletes (7), lit-
tle is known on the psychological symptoms associated
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with menstruation in judo athletes who lose weight. Since
judo, like aesthetic sports, often involves weight restric-
tion in the preparation for competition, the circumstances
of menstruation-related symptoms need to be clarified.

2. Objectives

This study aimed to clarify the diffences of
menstruation-associated symptoms in female judo ath-
letes by weight class.

3. Methods

3.1. Participants

This study was approved by the Institutional Ethics
Committee on Human Research in Tokai University (ap-
proval number: 20017) and was conducted according to
the Declaration of Helsinki. All participants gave written
informed consent before participating in the study. A total
of 169 female athletes aged 18 - 21 years who participated
in a training camp organized by the Ajinomoto National
Training Center from March 5 to March 7, 2019, were in-
cluded in the study. The inclusion criteria for this study
were (1) female, (2) judo athletes who could participate in
the training camp organized by Ajinomoto National Train-
ing Center, and (3) those who gave their consent to par-
ticipate in the study. The exclusion criteria were (1) male,
(2) not attending the camp, and (3) unable to give con-
sent to participate in the study. The subjects were provided
with self-administered questionnaires during the camp
and completed the questionnaires at their own time. The
physical characteristics of the participants were as follows:
age 19.5 ± 1.1 years, height 1.6 ± 0.1 m, body mass 64.8 ± 12.1
kg, body mass index 25.2 ± 3.8 kg/m2, and training history
13.2 ± 2.6 years (mean ± standard deviations). The number
of female judo athletes in each weight class was 22 in < 48
kg class, 32 in < 52 kg class, 31 in < 57 kg class, 34 in < 63
kg class, 28 in < 70 kg class, 16 in < 78 kg class, and 6 in >
78 kg class. In this study, the < 48kg, < 52 kg, and < 57 kg
classes were defined as lightweight classes, the < 63 kg and
< 70 kg classes as medium weight classes, and the < 78 kg
and > 78 kg classes as heavyweight classes. Baseline phys-
ical characteristics of the participants are shown in Table
1.

3.2. Study Protocol

The subjects responded to a self-administered ques-
tionnaire consisting of their profile, judo practices,
lifestyle, and a questionnaire survey on menstrual-
associated symptoms. The profile included age, height,
weight, body mass index (BMI), and age at menarche. The
items under judo practice status were as follows: Judo

history, rank, weight dropped when losing weight, fre-
quency of judo practice, and duration of practice session.
Lifestyle habits were investigated in terms of sleeping
hours and the frequency of eating breakfast on weekdays
and holidays. For the Menstrual Distress Questionnaire
(MDQ), we used the 46-item questionnaire of the modified
MDQ, which was developed by Moos (8) and translated
into Japanese by Akiyama et al. in 1979 (9).

3.3. Statistical Analyses

Data were subjected to statistical analysis by calculat-
ing the mean and the standard deviation. One-way analy-
sis of variance (ANOVA) was conducted for the participants’
profiles, judo practice, lifestyle, and total MDQ scores by
class. The subscales of the MDQ were subjected to one-way
ANOVA for each of the three weight classes. Where signifi-
cant effects were found, the values were subsequently ana-
lyzed with post hoc analysis for multiple comparisons us-
ing the Bonferroni method. In addition, comparisons be-
tween the lightweight and medium/heavyweight classes
and between the light/mediumweight class and the heavy-
weight class were examined using an unpaired t-test. The
effect size for the ANOVA was calculated asη2 and the effect
size for the t-test was calculated as 95% CI. Significance lev-
els were set at 5% and less. All statistical analyses were per-
formed using the SPSS Statistics version 25 statistical anal-
ysis software (IBM Corporation, Armonk NY, USA), and the
statistical significance was set at P < 0.05.

4. Results

4.1. Characteristics of Subjects

The profile, judo practice status, lifestyle habits, and to-
tal MDQ scores of the athletes by class are shown in Table
1. There were significant differences in weight (P < 0.001),
age of menarche (P = 0.035), and weight loss between the
classes (P < 0.021). Age of menarche was earlier in the
heavyweight class compared with the light weight class (P
< 0.05, 95% CI 0.088 - 2.255). Weight loss was tended to
greater in the lightweight class than in the heavyweight
class (P < 0.05, 95% CI -0.033 - 1.543). There were no sig-
nificant differences in other profile, judo practice status,
lifestyle habits, and total score of MDQ among the light,
medium, and heavyweight classes (Table 1).

4.2. Comparison of MDQ Scores Between the Three Weight
Classes

MDQ sub scores per menstrual cycle were compared
among light, medium, and heavyweight classes. One-way
ANOVA revealed that there was no significant difference in
control, arousal, behavioral change, autonomic reactions,
concentration, water retention, pain, negative affect, other
among the groups (P > 0.05) (Table 2).
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Table 3. MDQ Scores for Each of the Two Weight Classes a

Premenstrual During Menstruation Postmenstrual

Light Class vs
Middle and Heavy

Class, P (95% CI)

Light and Middle
Class vs Heavy

Class, P (95% CI)

Light Class vs
Middle and Heavy

Class, P (95% CI)

Light and Middle
Class vs Heavy

Class, P (95% CI)

Light Class vs
Middle and Heavy

Class, P (95% CI)

Light and Middle
Class vs Heavy

Class, P (95% CI)

Control 0.768 (-0.686 - 0.927) 0.788 (-0.999 -
0.760)

0.835 (-0.882 - 0.714) 0.433 (-1.214-0.522) 0.498 (-0.291-0.598) 0.682 (-0.585-0.384)

Arousal 0.054 (-0.009 - 1.128) 0.300 (-0.297 -
0.955)

0.359 (-0.341 - 0.937) 0.394 (-0.396-1.002) 0.401 (-0.368-0.915) 0.731 (-0.825-0.580)

Behavioral
change

0.562 (-0.793 - 1.455) 0.958 (-1.262 - 1.195) 0.717 (-1.149 - 0.792) 0.524 (-1.404-0.717) 0.159 (-0.172-1.040) 0.421 (-0.392-0.933)

Autonomic
reactions

0.691 (-0.471 - 0.709) 0.934 (-0.619 - 0.673) 0.728 (-0.656 - 0.938) 0.631 (-1.082-0.658) 0.037 (0.021-0.669) 0.534 (-0.247-0.470)

Concentration 0.311 (-0.653 - 2.040) 0.784 (-1.269 - 1.679) 0.699 (-1.023 - 1.523) 0.524 (-1.841-0.941) 0.046 (0.012-1.369) 0.272 (-0.330-1.164)

Water retention 0.654 (-1.287 - 0.810) 0.889 (-1.229 - 1.066) 0.912 (-0.899 -
0.804)

0.405 (-0.536-1.321) 0.030 (0.044-0.837) 0.015 (0.089-0.832)

Pain 0.987 (-1.475 - 1.499) 0.917 (-1.713 - 1.540) 0.376 (-1.994 - 0.757) 0.515 (-0.200-1.008) 0.302 (-0.357-1.142) 0.301 (-0.387-1.250)

Negative affect 0.320 (-0.817 - 2.483) 0.969 (-1.845 - 1.775) 0.455 (-1.051 - 2.337) 0.892 (-1.984-1.728) 0.053 (-0.010-1.415) 0.488 (-0.509-1.063)

Other 0.431 (-0.375 - 0.161) 0.721 (-0.347 - 0.240) 0.717 (-0.159 - 0.230) 0.676 (-0.258-0.168) 0.278 (-0.389-0.134) 0.989
(-0.095-0.094)

aValues are P value and 95% CI. Means were compared using t-test.

4.3. Comparison of MDQ Scores Between Light Weight vs.
Medium and Heavyweight Classes

In the postmenstrual period, MDQ scores for auto-
nomic nervous system incoordination (P = 0.037, 95% CI
0.021 - 0.669), poor concentration (P = 0.046, 95% CI 0.012 -
1.369), and water retention (P = 0.030, 95% CI 0.044 - 0.837)
were higher in the lightweight class compared with the
medium and heavyweight classes. In addition, the scores
of negative affects tended to be higher in the lightweight
class than in the medium and heavyweight classes after
menstruation (P = 0.053, 95% CI -0.103 - 1.415). There was
no significant difference in the other parameters between
the medium and heavyweight ranks and the lightweight
classes either in premenstrual, menstrual, or post men-
strual periods (Table 3).

5. Discussion

The purpose of this study was to clarify the differ-
ences in menstruation-associated symptoms by weight
class among female judo athletes. The results showed that
postmenstrual autonomic nervous system dysfunction,
decreased concentration, and water retention were higher
in the lightweight class compared with the medium and
heavyweight classes. The concentration of female ovar-
ian hormones (estrogen, progesterone) changes contin-
uously throughout the menstrual cycle, and it has been
shown that the ratio of estrogen to progesterone has a
variety of effects on the body (10). Although many stud-
ies have shown that the condition of female athletes is

worse before and during menstruation (11, 12), the present
study is the first to demonstrate that postmenstrual re-
covery of menstruation-related symptoms is suppressed in
lightweight female athletes in classified sports. These re-
sults will contribute to supporting the condition of female
judo athletes in accordance with the menstrual cycle.

Carmichael et al. reported that sports performance
was affected by the menstrual cycle and was lower in the
early follicular phase and late luteal phase (13). In fact, as a
result of examining the menstrual cycle and performance
of 241 female athletes, there were many athletes whose
condition deteriorated just before menstruation (14). Fur-
thermore, it is reported that the incidence of menstrual
dysfunction is as high as 58.3% in female judoka athletes
(15). A distinctive finding of the study was that postmen-
strual MDQ scores were worse in lightweight female judo
athletes. Although few studies have examined physiologi-
cal symptoms and the frequency of weight loss in female
judo athletes by weight class, the present study revealed
that lightweight female judo athletes had an earlier age at
menarche and greater weight loss than female judo ath-
letes in other weight classes. Excessive weight loss leads
to various menstruation-related symptoms (16). The re-
sults of this study, which showed that MDQ scores did not
recover after menstruation in the lightweight class, sug-
gest that menstrual symptoms may be more serious in the
lightweight class with greater weight loss. Previous re-
search has pointed to the need to vary the training of fe-
male judo athletes according to their menstrual cycle (17),
and the present study may contribute to the condition of

4 Asian J Sports Med. 2022; 13(2):e120184.
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female judo athletes by indicating that menstrual symp-
toms vary according to weight class.

The results of the present study show that the auto-
nomic nervous system, water retention, and concentra-
tion were not recovered in the lightweight class during
the postmenstrual period. Previous studies have reported
that weight loss can affect autonomic nervous system (18)
and mental abilities such as lack of concentration (19). Wa-
ter deprivation is often used as a method of weight loss in
combat sports athletes (20). The endocrine hormones al-
dosterone and antidiuretic hormone regulate osmolarity
through the retention of electrolytes and body fluids (21).
The loss of body water by rapid weight loss might reduce
the ability of hormones to maintain homeostasis.

There are several strengths of the present study. First,
this study examined premenstrual, menstrual, and post-
menstrual MDQ scores in female judo athletes by weight
class. Although judo athletes of all ranks trained for the
same amount of time and the same amount of weight,
postmenstrual symptoms were more severe in lightweight
than in medium and heavyweight female judo athletes,
which represent an essential finding in the condition of
female athletes. Second, we examined the physical symp-
toms of menstruation in female judo athletes who have
a relatively high BMI. Although menstrual irregularities
have been reported to occur in underweight athletes such
as gymnasts and long-distance track and field athletes (22),
our study showed that menstrual symptoms also occur
in women with a BMI of 25 or more, such as female judo
athletes. However, the study also has some limitations.
The first is the small number of participants, especially
in the heavyweight class. The small number of partici-
pants in the heavyweight class compared with the medium
and lightweight classes may have affected the statistical re-
sults. Second, the study examined the MDQ scores of pre-
menstrual, menstrual, and postmenstrual by weight class;
however, physical parameters such as body fat and skele-
tal muscle mass were not measured. Thus, the influence
of physical parameters cannot be discussed as a reason for
the differences in MDQ scores among weight classes. Fu-
ture studies are needed to examine menstrual symptoms
and physical parameters in female judo athletes at the
same time to determine the reasons for the association be-
tween weight class and menstrual symptoms. Third, the
accuracy of the MDQ has been widely discussed, especially
the validity of the translated version across different cul-
tures and types of symptoms by ethnicity (23). Therefore,
future research should include not only the MDQ but also
a wide range of surveys on menstrual symptoms. Finally,
future studies should also evaluate menstrual-associated
symptoms in female judo athletes from the perspective of
energy availability. Since low available energy due to exces-
sive dietary restriction has been associated with amenor-

rhea and osteoporosis, future studies should also examine
the energy availability as a cause of menstrual-associated
symptoms (24).

5.1. Conclusions
This study showed that lightweight female judo ath-

letes reported worse autonomic dysreflexia, concentration
difficulties, and water retention after menstruation com-
pared with medium and heavyweight female judo athletes.
Therefore, the approach to menstrual symptoms is neces-
sary for different ranks in martial arts sports such as judo,
as well as for aesthetic and lighter weight female athletes,
which have been studied in the previous studies.
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