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Skilled Ukemi Reduces the Risk of Head Trauma
for a Person Thrown with a Seoi-nage Technique

By Haruo Murayama'; Masahito Hitosugi?; Yasuki Motozawa?;

Masahiro Ogino?®; Katsuhiro Koyama*

Abstract: his study clarified the kinematics of the head of a judo practitioner when thrown with seoi-nage and
confirmed the effect of the breakfall (ukemi) technique in preventing severe head injury biomechanically. One judo prac-
titioner (tori) threw another judo practitioner (uke) four times. Kinematic data was obtained using a digital video camera.
Both linear and angular accelerations were measured with a six degree-of-freedom sensor array affixed to the centre of
uke’s forehead. We analysed values of the Generalised Acceleration Model for Brain Injury Threshold (GAMBIT) com-
puted from the measured linear and angular accelerations when uke was thrown with seoi-nage. The values were com-
pared with those obtained using an anthropomorphic test device (ATD) to represent a judo practitioner not performing
the ukemi technique in our previous study. When seoi-nage was performed, uke fell forward and uke’s arm or shoulder
made contact with the tatami. The linear and angular accelerations rose to peak values. The GAMBIT values were 0.041
+ 0.002 (means * standard deviation). The GAMBIT values obtained for uke in this study were significantly lower than
those obtained previously for the head-striking ATD (P = 0.014). We confirmed that skilled ukemi is effective in avoiding
head contact and subsequent severe head injury when uke is thrown forward with seoi-nage.

Keywords: head injury; judo techniques; prevention; GAMBIT,; ukemi; head hitting

evere head injuries, especially acute subdural tal head, the more likely it is to cause elongation and rup-
hematomas (ASDHSs), infrequently occur during  ture of the bridging veins that run from the surface of the
judo practice and competition (All Japan Judo  brain to the dural sinuses. (Nagahiro & Mizobuchi, 2014;
Federation, 2023; Kamitani et al., 2013; Nagahi-  Forbes et al., 2014; Greenwald et al., 2008; Depreitere et
ro et al., 2011). Among throwing techniques, o-soto-gari  al., 2006; Kleiven, 2003; Ommaya et al., 2002; Huang et
is the most common cause of such injuries, followed by  al., 1999; Gennarelli & Thibault, 1982; Ommaya & Gen-
o-uchi-gari and seoi-nage. In contrast to the o-soto-gari  narelli, 1974). In contrast to being thrown backwards,
and o-uchi-gari in which the recipient is thrown backwar-  seoi-nage produced large values of angular acceleration
ds, with seoi-nage, the recipient is thrown forwards. The- in all directions during the impact of the anterior parietal
refore, seoi-nage has the highest incidence of serious  regions of the head, which may lead to strains and defor-
head injuries among all forward-throwing techniques.  mations of the brain surface. Subsequent rupture of the
(All Japan Judo Federation, 2023; Kamitani et al., 2013;  cortical vessels possibly with cerebral contusion, as well
Nagahiro et al., 2011). as the rupture of bridging veins, is the major etiology of
ASDH (Murayama et al., 2020a).

We previously assessed the mechanisms of head inju-

ries in judo biomechanically by an anthropomorphic test ~ Ukemi is particular to judo and one of the most basic and
device (ATD, specifically the POLAR dummy, which is a  important movements of judo (Matsumoto, 1996). Perfor-
pedestrian dummy used in vehicle crash testing) (Hitosu-  ming ukemi has been considered valuable for decreasing
gi et al., 2014; Murayama et al., 2013; Murayama et al.,  the applied acceleration to the head of the thrown person
2014; Murayama et al., 2020a). The mechanism of ASDH  and thus reducing the impact of the head with the fata-
caused by backward throwing techniques, such as o-so-  mi. However, the impact-reducing effect of ukemi had not
to-gari in which the recipient's occipital head strikes the = been examined quantitatively until our recent studies.
tatami, is thought to be due to rupturing of the bridging

veins. Specifically, the greater the angular accelerationin  |n our recent studies, which analysed forces applied to
the sagittal plane direction during the impact of the occipi-  the head quantitatively, we noted the effect of ukemi tech-
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niques in preventing severe head trauma when a judo
practitioner is thrown backwards (Murayama et al., 2020b;
Murayama et al., 2021). The current study examined the
head's kinematics and biomechanical parameters as a
judo practitioner is thrown forward with seoi-nage. In ad-
dition, we compared the values of the Generalised Acce-
leration Model for Brain Injury Threshold (GAMBIT) with
those obtained using the ATD in our previous experiment
(Murayama et al., 2020a). The present study confirmed
the effect of ukemi in preventing severe head injuries
when a judo practitioner is thrown forwards.

MATERIALS AND METHODS

A male judo practitioner (tori [thrower]: age 33 years,
height 166 cm, weight 82 kg, 5" dan) threw another male
judo practitioner (uke [receiver]: age 32 years, height
172 cm, weight 90 kg, 5" dan) repeatedly (Figure 1). The
same tori recruited for the ATD measurements in our pre-
vious experiment was chosen (Murayama et al., 2020a).

The experiment was conducted after obtaining written, in-
formed consent from the participants. The study protocol
was approved by the Research Ethics Committee of Dok-
kyo Medical University School of Medicine (N0.22008).

In seoi-nage, tori breaks uke’s balance forward, or to the
left/right front corner. Tori inserts fori's left/right arm un-
der uke’s left/right armpit, loads uke onto tori's back, and
throws uke over the left/right shoulder (Daigo, 2005) (Fi-
gure 1). Seoi-nage was chosen as the throwing technique
as it often results in ASDH. Tori threw uke with seoi-nage
four times; in each trial, uke performed ukemi sufficiently
without uke’s head hitting the tatami.

A six-degree-of-freedom sensor array (comprising three
accelerometers and three angular velocity sensors [DTS
6DX PRO, Diversified Technology Systems, Seal Beach,
CA]) was attached at the centre of uke’s forehead and se-
cured with self-adhesive tape. All data was recorded at a
10-kHz sampling rate. We measured linear accelerations
of the head using a channel frequency class (CFC) 180
filter. We calculated angular accelerations from the angu-
lar velocities using a CFC 60 filter and differentiating the
filtered data. From the linear and angular accelerations
obtained for different directions, the resultant linear and
angular accelerations were then calculated, as described
in our previous study (Murayama et al., 2020a). Further-
more, we determined the GAMBIT values from the resul-
tant linear and angular accelerations. Newman (1986)
proposed the GAMBIT model, considering the effect of
linear and angular accelerations within a unified criterion,
as shown in equation (1).
] 2

)
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2

a(t)
25000
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250

GAMBIT = [ (1)

Here, a(t) is the maximum linear acceleration (g); a(t) is
the maximum angular acceleration (rad/s?), and the va-
lues 250 (g) and 25,000 (rad/s?) represent critical tole-
rance levels for these accelerations.

Kinematic data was captured for uke's whole-body mo-
tions during the trials using a digital video camera. The
GAMBIT values were then compared with those obtained
in our previous experiment using the ATD. In that expe-
riment, uke was thrown with seoi-nage and the ATD is
considered to have recorded representative kinematics
of uke not performing the ukemi technique. We applied a
Mann-Whitney test; differences with a P value less than
0.05 were considered significant.

Figure 1. Semi-nage technique. Both the white (tori) and the black
(uke) participants were judo practitioners.

RESULTS

The kinematic data shows that uke fell forwards without
head contact with the tatami when executing ukemi in res-
ponse to seoi-nage. Both linear and angular accelerations
rose following the first body contact with the tatami (i.e.,
from the moment that the arm or shoulder made contact
with the tatami until the legs made contact with the tatami)
(Figure 2). The peak resultant linear accelerations were
9.0 £ 0.4 G (acceleration gravity; mean * standard devia-
tion), ranging from 8.4 to 9.3 G. The peak resultant angu-
lar accelerations were 756.7 + 43.2 rad/s?, ranging from
711.3 to 805.8 rad/s?. Subsequently, the GAMBIT values
computed from the acceleration data were 0.041 £+ 0.002,
ranging from 0.038 to 0.043. The GAMBIT values for the
judo practitioner were significantly lower than those for
the ATD (0.148 + 0.087, ranging from 0.061 to 0.280) ob-
tained in our previous experiment (P = 0.014) (Figure 3).
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Figure 2. Representative time-courses of the resultant linear and
angular accelerations during seoi-nage

700

P.5




The Arts and Sciences of Judo, Vol. 4 No.1 Research note

0.3

0.2

0.1

0L |
Practitioner ATD

Figure 3. Comparison of the GAMBIT values between throwing
the judo particioner and throwing the ATD in seoi-nage (*P < 0.05,
Mann-Witney test). The ATD values were taken from Murayama et
al. (2020a)

This study objectively clarified the kinematics and applied
forces of the head of a judo practitioner who was thrown
forward onto a tatami with seoi-nage. Regarding the
mechanisms of injury from seoi-nage, Murayama et al. re-
ported that when thrown forward, the anterior part of the
head made contact with the fatami. Subsequently, large
values of linear acceleration in the vertical direction main-
tained than the longitudinal and lateral directions, and large
values of angular acceleration in each direction were ob-
served [Murayama et al., 2020a]. Although the values of
both linear and angular accelerations were less critical than
those obtained in o-sofo-gari or o-uchi-gari, serious neck
injuries can occur as a result of neck compression following
head contact with the tatami (Nakanishi et al., 2021).

We found that the linear acceleration of uke increased from
the moment that the body first made contact with the ta-
tami, whereas the angular acceleration increased a little
later. Despite the head swaying around the neck owing to
the initial contact with the tatami, direct head contact with
the tatami was avoided through skilled ukemi. According
to previous biomechanical analyses, when ukemi was not
performed, the application of seoi-nage resulted in the di-
rect contact of anterior parietal regions of the ATD’s head
with the tatami (Nakanishi et al., 2021; Murayama et al.,
2020a). In contrast with the previous experimental data, the
GAMBIT values were not elevated when ukemi was per-
formed correctly without head impact, in the current study.

It has been shown that severe head injuries occur fre-
quently for people with little judo experience (Kamitani et
al., 2013); i.e., people who have not yet fully mastered
ukemi techniques. The current study confirmed that the
skilled judo practitioner can prevent severe head injury by
performing ukemi adequately.

The present study had limitations. Firstly, the sensor was
positioned on uke’s forehead. In earlier ATD trials, the
sensor was placed at the centre of gravity of the dummy's
head (Akiyama et al., 2001). Clearly, it is not feasible to

place a sensor inside the head of a living person. Owing
to the small distance between the forehead and centre
of gravity, we consider that this limitation did not affect
our results significantly. Secondly, there were only four
experimental repetitions. However, the variabilities of the
obtained values were not great, with the standard devia-
tions being small, owing to the participants' high level of
skill (5" dan) which enabled them to repeat accurate and
reproducible attempts. We thus consider the results to be
highly trustworthy.

In conclusion, it is crucial to use ukemi techniques skilfu-
lly to prevent the head from hitting the tatami, preventing
severe head injury.
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The Final Battle!
Variability of Performance of Finalists in World
Judo Championships

By Marcus Agostinho', Rafael Kons?, Emerson Franchini’

Abstract: The aim of this study was to investigate the technical variability of gold and silver medallist athletes who
competed in the 2022 and 2023 judo world championships across different age categories (cadets, juniors, seniors)
and sexes (male, female). The analysis included 176 finalist athletes, focusing on techniques, directions of kuzushi
(breaking balance), grip configurations, actions before attacking (tachi-waza), and transitions to groundwork (ne-waza).
The Kruskal-Wallis test was used to compare groups, followed by Dunn’s post hoc comparisons, with the significance
level set at 5%. Concerning sex, results indicated that males exhibit higher standing combat variability (p<0.01), while
females presented greater groundwork variability (p<0.05). Gold medallists demonstrated higher variability in pre-at-
tack actions and throwing techniques compared to silver medal winners (p<0.05). However, there was no effect of age
categories (p > 0.05). These findings revealed distinct differences in scoring actions between male and female world
championship finalists, highlighting characteristics that are extremely specific to athletes who reached the highest place
on the podium in high-level competition, considering the variability of judo techniques.

Keywo rds: success factors; performance analysis; high level; martial arts

n open-skill competitive sports, success depends on  athlete interactions and strategic behaviours (Kons et
achieving a balance between stable and variable ac-  al., 2022; Franchini et al., 2008). Athletes deploy this va-
tions (Krabben et al., 2019). This balance is essential  riability right from the start of a contest, beginning with
for athletes to adapt effectively to the ever-changing  strategies for grips and initial movements (Krabben et al.,
demands of their sport (Van Emmerik & van Wegen, 2000;  2022), continuing through the selection and execution of
Kons et al., 2022). Combat sports, particularly, present  judo techniques (Kons et al., 2022; Krabben et al., 2019).
unique challenges, as athletes must continuously strate-  This approach permeates every phase of engagement,
gise to counter their opponents’' moves and gain a com-  as elite athletes often engage in more intricate phases
petitive advantage (Hristovski et al., 2012; Krabben et al.,  of displacement and gripping situations before executing
2018; Pinder et al., 2011). In judo, this dynamic interplay  techniques, as demonstrated by Calmet et al. (2010), who
is especially evident, due to the complex nature of tech-  noted that elite athletes engage in these phases more
niques in various directions and on both sides, requiring  strategically and with greater speed than their less expe-
athletes to respond effectively in critical moments (Krab-  rienced counterparts. This increases unpredictability and
ben et al., 2019). Technical variability is crucial for suc-  strategic advantages against opponents.
cess in judo, offering athletes many tactical options during

contests, linking closely to higher performance in official  However, limited research has examined technical varia-
competitions (Agostinho & Franchini, 2021; Franchini et pjlity among top-level judo athletes (Agostinho & Franchi-
al., 2008). ni, 2021; Kons et al., 2022; Franchini et al., 2008; Martins

et al., 2019). Franchini et al. (2008) studied the technical
At the highest levels of judo, such as the world cham-  variations of super-elite athletes (i.e., Olympic and world
pionships or Olympic Games, small distinctions often  championship gold medallists) versus elite athletes (i.e.,
determine victory or defeat. These differences can be  those finishing between 2nd and 7th place), finding that
attributed to physical factors (Franchini et al., 2011), super-elite athletes exhibited a broader range of throwing
psychological preparation (Ziv & Lidor, 2013) and tech-  techniques and directional variations. In contrast, Martins
nical-tactical performance (Franchini et al., 2008), all of et al. (2019) reported that the top 10 throwing techniques
which shape athletes' strategies. In this context, tech-  accounted for about 50% of all scoring actions at the 2017
nical variability becomes a key factor for understanding  Judo World Championships, indicating a concentration of
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techniques at this level. Agostinho and Franchini (2021)
found that among 296 judo medallists from the 2018
and 2019 world championships, gold medallists showed
increased variability in pre-attack actions compared to
bronze medallists, and higher transition variability. Simi-
larly, Kons et al. (2022) observed that Olympic medallists
exhibited more varied actions in both tachi-waza and
ne-waza than non-medallists.

Exploring technical variability in specific groups of judo
athletes, such as finalists, offers valuable insights into the
technical determinants of victory at the highest levels. The
rigorous path to the final stages of competition, which in-
volves several contests against varied opponents and de-
mands sustained focus, makes understanding variability
in technical actions among finalists essential. This study,
therefore, aims to analyse the technical variability of gold
and silver medallists from the 2022 and 2023 judo world
championships for cadets, juniors and seniors, comparing
them by sex and age categories.

STUDY DESIGN

This descriptive study aimed to investigate technical va-
riability among gold and silver medallists in the 2022 and
2023 judo world championships across different age cate-
gories (cadets, juniors, seniors) and sexes (male, female).
These championships represent pivotal events in interna-
tional judo, offering a comprehensive dataset for analysis.
The study includes all gold and silver medallists from each
age category and sex in the specified championships, fo-
cusing on the analysis of finalists' scoring actions retrie-
ved from the International Judo Federation (IJF) website.
After this, the contests were analysed to identify and as-
sess the specific actions taken for each athlete.

PROCEDURES

All scoring actions of the 176 finalist athletes at the 2022
and 2023 judo world championships for cadets (32 males
and 32 females), juniors (28 males and 28 females) and
seniors (28 males and 28 females) were analysed. The
number of contests each finalist participated in was also
analysed. The number of techniques, directions of ku-
zushi, grip configurations, actions before attacking (for
tachi-waza), groundwork technique groups, and forms of
transition to ne-waza of all finalists’ scoring actions were
registered according to the variables suggested by Agos-
tinho and Franchini (2021), as follows:

For scoring throwing techniques (nage-waza):

a) Grip configurations: grip configurations (kumi-kata)
used in the scoring techniques, according to the hol-
ding place of each hand (sleeve-lapel, sleeve-collar,
sleeve-sleeve, lapel-lapel, just one sleeve, just one la-
pel, sleeve-crossed lapel, sleeve-armhole, and dorsal
variations such as over collar, waist and crossed);

b) Actions before attacking: patterns of actions before
executing effective throwing actions, including forms

of attack with grip control (directly after more than 5s
and combined attacks/renraku-henka-waza), dynamic
attacks (attack immediately after grip control and attack
executed during the grip dispute), and opportunistic
forms (counterattack/kaeshi-waza, attack immediately
after opponent’s attack/go-no-sen, and attack with op-
ponent kneeling/ne-shisei);

c) Directions of kuzushi: combination of directions
(forward or backward) and side (left or right) where the
opponent (uke) was thrown, resulting in four possibi-
lities (left backward, right backward, left forward and
right forward);

d) Throwing techniques: number of different techniques
that were scored by the referees, according to the no-
menclature used by the International Judo Federation.

For scoring groundwork techniques (katame-waza):

a) Transitions to ne-waza: patterns of actions executed du-
ring the transition from standing position to groundwork
combat, including direct (immediately after a scoring,
throwing technique), sequential (after a throwing tech-
nique attempt), opportunistic (after a opponent’s failed
throwing technique), intentional (opponent’s conduc-
tion to the ground), active defence (after executing a
defensive action during groundwork) and groundwork
sequence (combined attack when opponent defends
the transition but the groundwork continues);

b) Groundwork groups: types of techniques executed (pin,
strangle or elbow joint-lock techniques).

The performance analysis was conducted using the tag-
ging system available on the International Judo Federa-
tion website (www.ijf.org), registering all variables with
an application developed in a no-code app development
platform (www.appsheet.com). An expert researcher,
who is a black belt and judo coach, conducted the data
tabulation and analysis. This approach has been shown
to be efficient and reproducible in similar research. (Kons
et al., 2022). No ethical committee was consulted before
conducting this study, as the data was obtained in se-
condary form from a publicly available source, contains
no personal information and was not generated through
experimentation (Belmonte Report, 1979).

STATISTICAL ANALYSIS

Values are presented as median, 25th and 75th percentile
values. Throwing techniques executed in standing posi-
tions (tachi-waza), directions of kuzushi, grip configura-
tions, conditions before attacking, transition variation, and
techniques executed in groundwork (ne-waza) were com-
pared between age groups, sexes and podium positions
via the Kruskal-Wallis test, followed by Dunn’s post hoc
comparisons when differences were found. The signifi-
cance level was set at 5%. Eta squared (n?) was used to
determine the effect sizes, according to Cohen’s classifi-
cation (0.01, small; 0.06, moderate; 0.14, large) (Cohen,
1988).
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RESULTS

The number of contests (Table 1) was different between sexes (H(1)=7.255, p=0.007, n?>=0.041, small) and age groups
(H(2)=16.188, p<0.001, n?=0.093, moderate), with a higher number of contests for males than females (p=0.007), and
for senior athletes than cadet (p<0.001) and junior (p=0.001) athletes.

Table 1. Number of Contests of 2022 and 2023 World Championship Cadet, Junior and Senior Finalists

Sex Age Position Contests
Gold 5 (4-5)
Cadet ,
Silver 5 (4-5)
) Gold 5 (4-5)
Female Junior -
Silver 5 (4-5)
, Gold 5 (5-5)°
Senior -
Silver 5 (5-5)°
Gold 5 (5-5)?
Cadet ,
Silver 5 (5-5)°
) Gold 5 (5-5)?
Male Junior :
Silver 5 (5-5)2
, Gold 5 (5-5)*®
Senior -
Silver 5 (5-6)®

Note: values are median (25th and 75th percentiles). @Higher than females (p=0.007). *Higher than cadet (p<0.001) and junior

(p=0.004).

Standing combat variation parameters are presented in Table 2.

Table 2. Standing combat variation parameters of 2022 and 2023 world championship cadet, junior and senior finalists

Sex Ade Position Grip configu- | Actions be- | Directions of Throwing
9 rations fore attacking kuzushi techniques
Cadet Gold (n=16) 2 (1-2) 2 (2-3)° 2 (2-3) 3 (2-4)y
Silver (n=16) 2 (2-3) 2 (2-3) 2 (1-2) 2 (2-3)
. Gold (n=14) 2 (2-3) 2 (1-3)° 2(1-2) 2 (2-3)°
Female Junior -
Silver (n=14) 2 (2-3) 2 (2-3) 2 (2-3) 3(2-4)
Senio Gold (n=14) 3(2-3) 3(2-4) 2 (2-3) 3(3-4)
ior
Silver (n=14) 2 (1-3) 2 (1-3) 2 (1-3) 3(1-3)
Cadet Gold (n=16) 3(2-3)a 3 (2-4)® 2 (2-3) 4 (2-4)*®
Silver (n=16) 2 (2-3)a 3 (2-3)? 3 (2-3)? 3 (2-3)?
. Gold (n=14) 3(2-4)a 3 (2-4)® 2 (2-3)2 3(3-4)®
Male Junior .
Silver (n=14) 2 (2-3)a 3(2-4)y 2 (2-2)° 3(2-4)y
Senio Gold (n=14) 3(2-4)a 4 (3-5)® 3 (2-3)? 4 (3-5)®
ior
Silver (n=14) 2 (2-3)a 2 (2-3)? 3 (2-3)2 3 (2-3)?

Note: values are are median (25th and 75th percentiles). @Higher than females (p<0.05). ®Higher than silver medallists (p<0.05).

Grip configurations. There was a main difference by sex for grip variation (H(1)=5.562, p=0.018, n?=0.031, small), with
males presenting higher variation than females (p=0.018).

Actions before attacking. The forms of attack variation in tachi-waza scoring techniques were different between the
sexes (H(1)=10.461, p=0.001, n?=0.060, small) and positions (H(1)=4.256, p=0.039, n?=0.024, small), with post hoc
Dunn tests indicating higher variation for males than females (p=0.001) and for gold than silver medallists (p=0.039).
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Directions of kuzushi. For tachi-waza directions, a main difference by sex (H(1)=4.012, p=0.045, n?=0.023, small) was
found. The post hoc test indicated that males attacked in more directions of kuzushi than females (p=0.045).

Throwing techniques. Main diference by sex (H(1)=7.493, p=0.006, n?=0.043, small) and position (H(1)=7.770,
p=0.005, n?=0.044, small) were also found for technique variation, with males (p=0.006) and gold medallists (p=0.005)
showing higher variability than female and silver medallists, respectively.

Table 3. Groundwork Variation Parameters of 2022 and 2023 World Championship Cadet, Junior and senior Finalists

Sex Age Position Transitions' forms Groundwork groups
I 1(1-1)* 1(1-1)*
Cadet C?Od (1-1) (1-1)
Silver 1 (0-2)* 1 (0-1)*
. Gold 1(1-2)* 1(1-1)*
Female Junior -
Silver 1(1-2)* 1(1-1)*
) Gold 1(1-2)* 1(1-1)*
Senior -
Silver 0 (0-1)* 0 (0-1)*
I 1(0-2 1 (0-1
Cadet C?Od (0-2) (0-1)
Silver 1(0-1) 1(0-1)
. Gold 1 (0-1) 1(0-1)
Male Junior -
Silver 0 (0-1) 0 (0-1)
) Gold 0 (0-1) 0 (0-1)
Senior -
Silver 0 (0-1) 0 (0-1)

Note: values are median (25th and 75th percentiles). *Higher than males (p<0.001).

Transition forms and groundwork groups. There was a main difference by sex for transition from tfachi-waza to
ne-waza variation (H(1)=13.851, p<0.001, n?=0.079, moderate), with females presenting greater variation than males
(p<0.001), as well as for variation in ne-waza (H(1)=12.578, p<0.001, n?=0.072, moderate), with greater variation for

females than males (p<0.001).

DISCUSSION

The present study found some differences between male
and female world championship finalists in their scoring
actions, with males showing higher standing combat va-
riability (grip configurations, actions before attacking,
directions of kuzushi, and techniques) compared to fe-
males. In contrast, females presented greater ground-
work variability (transition forms and groundwork groups)
than males. Additionally, gold medallists showed greater
variability than silver medallists for the number of actions
before attacking and throwing techniques used in their
scoring contests.

Similar results to the present study were observed in the
2018 and 2019 world championship medallists regarding
differences in the sexes for grip configurations, actions
before attacking, throwing techniques, and directions of
kuzushi (Agostinho; Franchini, 2021). Observing 36 inter-
national competitions, Dal Bello et al. (2019) also found
that male athletes used more variations of grip configura-
tion during their contests compared to female athletes. As
male finalists analysed in the present study had to fight
more contests than female finalists, it is possible that they
needed to adapt their system of attack with greater varia-

bility, to be less predictable in standing combat in order to
advance in this level of competition.

Conversely, the female finalists showed higher ne-wa-
za-related variability than male finalists, corroborating the
higher female’s ne-waza variation index (number of effec-
tive groundwork groups divided by number of contests) ob-
served in Tokyo Olympic Games 2021 participants (Kons
et al., 2022). This higher effectivity for female compared to
male judo athletes in groundwork combat was also obser-
ved in tied matches (Nagai et al., 2019). This result clearly
indicates that female finalists presented greater variation
in judo-specific techniques, showing a specific versatility
of this group throughout high-level competitions.

Another possible explanation for these differences
between the sexes could be some distinctions observed
in standing and groundwork accumulated durations. In
this sense, longer standing combat and longer gripping
action times were found in male cadet athletes, com-
pared with female cadets athletes (Miarka et al., 2020), as
well longer accumulated duration of groundwork combat
were found for extra lightweight and heavyweight females
compared to males in similar weight categories (Sterko-
wicz-Przybycien et al., 2017). Although time-motion ana-
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lyses were beyond the present study's scope, it seems
that coaches and athletes may be adapting the system of
attack according to recent international competition rules
and tendencies, developing specific tactics to search for
scores in groundwork that are proving more effective for
female elite judo athletes.

Gold medallists presented higher standing combat varia-
bility in their actions before attacking and throwing tech-
nigues when compared with silver medallists. Other stu-
dies showed level differences between gold and bronze
world championship medallists for actions before attacking
(Agostinho & Franchini, 2021) and between super-elite
and elite judo athletes for the number of different throwing
techniques (Franchini et al., 2008). These results reinforce
that world champions present a less predictable system of
attack, using different throwing techniques and executing
these techniques with different forms of attack. Importantly,
no significant differences were found in the technical varia-
bility between the different age categories of athletes. This
lack of variation may be attributed to the fact that athletes at
all levels, such as gold and silver medallists, demonstrate a
high degree of technical variability in their judo techniques
in high level competitions (Agostinho & Franchini, 2021).

Some limitations should be addressed in this study: (a)
our analysis focused specifically on finalists of the 2022
and 2023 judo world championships, which is a relatively
small sample, although at the highest elite level, potential-
ly limiting the generalization potential of the findings with
regard to the other levels of judo athlete; (b) time-motion
analysis did not include the standing and groundwork
combat phases, which could provide valuable context
for the observed technical variability. Future research
could benefit from incorporating temporal variables (e.g.,
contest duration) and kinematic factors, as these are cru-
cial components of judo performance.

CONCLUSION

The present study revealed differences in scoring actions
between male and female world championship finalists.
Males exhibited higher variability in standing combat, such
as grip configurations, actions before attacking, directions of
kuzushi, and techniques, compared to females. In contrast,
females demonstrated higher variability in groundwork; in-
cluding transition forms and groundwork groups compared
to males. Additionally, gold medallists showed greater
variability than silver medallists in the number of actions
before attacking and the throwing techniques used in their
scoring actions, something extremely specific to the group
of athletes who occupy the highest place on the podium.

In practical terms, these aspects highlight the importance
of variability in both standing and groundwork actions du-
ring contests to achieve success in those judo contests.
Coaches and athletes should consider these findings, to
improve training methods and technical-tactical strategies
to achieve or maintain the level of performance of athletes
in top-level international championships.
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Myths and Facts Surrounding Knowledge

of the Relationship Between the Menstrual Cycle
and Performance

Perceived Knowledge Regarding Elite Female
Judoka in an Olympic Cycle

By Katryna Esposito

Abstract: The menstrual cycle influences the physical and psychological states of female athletes significantly, es-
pecially those patrticipating in high-intensity sports like judo. This study investigates how elite female judoka understand
and experience their menstrual cycles, as well as the impact these factors have on their training, competition perfor-
mance and overall health. Utilising qualitative methods, insights were collected from sixteen elite judoka aged 18 to 30,
who competed in Olympic qualifying events from June 2023 to June 2024 via a structured online survey. The responses
were analysed through inductive latent thematic analysis, a method that aims to identify patterns and themes within
qualitative data. This approach revealed several key themes related to the experiences of these athletes.

The analysis revealed that the menstrual cycle poses challenges for these athletes, including fluctuations in energy
levels, mood swings and physical symptoms such as fatigue and cramps, all of which can impede performance. The
research underscores the need for increased awareness of menstrual health in sport and advocates for training pro-
grammes tailored to the unique needs of female athletes across different menstrual phases. Promoting open discus-
sions about menstrual health can help de-stigmatise support-seeking behaviour. The study calls for evidence-based
guidelines to assist athletes and coaches in managing the effects of the menstrual cycle on performance, ultimately
supporting the wellbeing and competitive success of female judoka.

Keywords: menstrual cycle; menstruation; elite female judoka; performance; weight cycling; mental health

INTRODUCTION a decline in progesterone levels. Notably, progesterone

. plays a pivotal role in enhancing the secretory functions of
What is the Menstrual Cycle? the uterine endometrium, priming it for potential ovum im-

plantation in the latter half of the menstrual cycle (Righi &
The menstrual cycle, as elucidated by Presser's seminal  Barroso, 2022).

work in 1974, is defined by a 28 + 2.4-day duration compri-
sing four distinct phases governed by intricate hormonal in-
teractions. Subsequent research by Simmen and Simmen
(2006) delineated the initiation of the cycle at the follicular
phase, encompassing menstruation and progressing into

Oestradiol’s multifaceted role extends to the development
of primary and secondary sexual characteristics. Subtle
variations in oestradiol and progesterone levels throughout

’ < the menstrual cycle can manifest in a spectrum of adverse
the late follicular phase, marked by rising oestrogen levels symptoms, including pain, fatigue, weight fluctuations (due

and culminating in ovulation. This phase is characterised by 7 \vater retention and cravings), sleep disturbances and
a surge in follicular stimulating hormone (FSH) and luteini- /4 gisorders (Chabbert-Buffet, 2007). Furthermore
sing hormone (LH), _W'th '_:SH peaking during the Pre-oVU- ihese hormonal fluctuations intricately modulate fluid re-
latory p'_‘?se- Following this peak, FSH I_evels Qecl|ne while gulation, cardiovascular dynamics, aerobic and anaerobic
LH stabilises before decreasmg._ Ovulation typlca_lly OCCUIS  horformance, thermoregulation, muscular responses, or-
36 hour_s post-FS_H peak, heralding the cycle's third phase. thopaedic functions, and metabolic reactions, collectively
Precedlng_ovulatlf)n, oestrogen levels reach a peak be- influencing adaptability, performance and training res-
fore declining during the subsequent luteal phase, where ponses among individuals (Constantini et al., 2005).
progesterone levels begin to ascend. The luteal phase

spans from ovulation to pre-menstruation, concluding with The orchestration of the menstrual cycle emanates from

the complex interplay of hypothalamic, hypophyseal and

Author's affiliation:
Department of Sport and Exercise School of Health, Science and Wellbeing, Staffordshire University
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ovarian hormones, orchestrating modifications in the fe-
male reproductive system and myriad bodily tissues. This
cyclical phenomenon comprises two pivotal phases cha-
racterised by dynamic hormone oscillations: the follicular
phase and the luteal phase. Changes induced by exter-
nal hormone administration can exert profound impacts
on athletic performance. Oestrogen's influence extends
across the cardiovascular system, substrate metabolism
and neurocognitive functionality, while progesterone and
related progestins predominantly modulate thermoregula-
tory mechanisms, ventilation dynamics and the selection
and utilisation of energy substrates (Brown et al., 2020).
Notably, elevated body temperatures can hasten fatigue
onset detrimentally during prolonged exertion (Janse de
Jonge, 2003; Charkoudian & Stachenfeld, 2016).

Why is it Important to Research
Menses in Elite Athletes?

In 2005, Torstveit and Sundgot-Borgen conducted research
on the prevalence of the female athlete triad among elite
athletes, identifying three main components: menstrual
dysfunction (amenorrhea), low energy availability (with or
without disordered eating) and osteoporosis or low bone
mineral density. They concluded that athletes engaged in
sports requiring low body weight or leanness are at heighte-
ned risk of the Triad, with disordered eating and eating di-
sorders being more prevalent among athletes. Amenorrhea
was also significantly more common in the athletic popula-
tion (3-66%) than in the general female population (2-5%)
(Torstveit & Sundgot-Borgen, 2005). This prevalence is at-
tributed to the unrealistic pressure to achieve a low body
weight, increasing the likelihood of developing disordered
eating. While Torstveit and Sundgot-Borgen (2005) noted
that athletes used healthier weight-control strategies than
controls, they also found higher percentages of menstrual
dysfunction among athletes competing in leanness sports,
endurance sports and weight-class athletes with lower
mean body weights.

Czajkowska et al. (2020) further observed that athletes
were at a higher risk of primary and secondary ame-
norrhea, with menstrual dysfunction being up to two or
three times more frequent than in non-athletes. They noted
that participation in competitions and long-term training
periods could weaken ovarian activity, leading to irregular
menstruation or luteal phase defects. Heavy bleeding and
longer luteal phases were among the significant disorders
observed, resulting in extended breaks between menses.
Recacha-Ponce et al. (2023) emphasised the importance
of studying even minor changes in performance due to the
menstrual cycle, as female athletes constantly strive for op-
timal performance in competitive settings (Leal Cortes et
al., 2021).

Impact on Performance and Health

In their study of two cohorts, McNulty et al., 2020 reported
that the regularity of meals and weight-reducing diets did
not show a statistically significant impact on the preva-

lence of premenstrual syndrome (PMS) and premenstrual
dysphoric disorder (PMDD). PMS specifically presents as
psychological, behavioural and physical challenges in the
days leading up to menses. This may impact one’s concen-
tration, attention, motivation and speed. Even in a healthy,
normal menstrual cycle, hormonal fluctuations during one’s
cycle, especially during the luteal phase, may affect growth
hormone (GH) secretion as a response to exercise and this
may enhance recovery and anabolic reactions post-exer-
cise (Angeles Arenas-Pareja et al., 2023). Additionally,
coaches and clinicians must be aware that female youth
and adolescent athletes are at a greater risk of certain
types of injuries, including concussions, musculoskeletal
injuries and the Female Athlete Triad, characterised by
low energy availability, with or without disordered eating,
menstrual dysfunction and low bone mineral density (Righi
& Barroso, 2022).

Studies by ltaka et al. (2022) and Eken et al. (2022)
highlighted the impact of menstrual cycle phases on sports
performance. ltaka et al. (2022) observed decreased per-
formance during the early follicular phase, particularly in
weight-restricted sports, due to menstrual irregularities
caused by energy availability, low fat and physical stress.
Post-menstrual recovery was suppressed in athletes
in these sports, leading to a reduced ability to maintain
homeostasis. Eken et al. (2022) noted higher muscle power
and strength among judoka in the afternoon compared to
the morning, with plasma volume changes affecting heart
rate and cardiac output.

Yapici-Okslizoglu and Egesoy (2021) emphasised the im-
pact of hormonal variations within the menstrual cycle on
sports performance, highlighting that a regular menstrual
cycle allows athletes, particularly endurance athletes, to
perform successfully during menses. They observed higher
maximum power and anaerobic capacity values during the
follicular phase compared to the luteal phase. Stefanovsky
et al. (2021) studied judo athletes' performance through
different menstrual cycle phases using the Wingate test,
finding no significant differences. However, Angeles Are-
nas-Pareja et al. (2023) noted variations in external load
during ovulation and the late follicular phase, favouring in-
tense short-duration exercises.

Individualised Approach, Awareness
and Healthcare

Meignié et al. (2021) stressed the importance of an in-
dividualised approach with athletes due to their varied
responses to training stimuli, leading to menstrual distur-
bances such as anovulation, oligomenorrhea, amenorrhea,
and irregular menstruation, more prevalent among elite
athletes (Redman and Loucks, 2005). McNamara et al.
(2021) found that two-thirds of elite female athletes per-
ceived their menstrual cycle to affect their performance,
contrary to some previous findings showing trivial effects.
Bergstrom et al. (2023) observed that while many athletes
experienced menstrual cycle-related symptoms, only 27%
discussed them with their coach.
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There is little awareness regarding the potential risks of
relative energy deficiency in sport (RED-S) and its link to
healthcare risks. RED-S, caused by imbalances between
energy uptake and consumption, can result in physiologi-
cal disruptions affecting basal metabolism, bone density,
menstrual cycle, cardiovascular health, and the immune
system. The normalisation of amenorrhea and athletes'
failure to seek help for amenorrhea, a well-known conse-
quence of RED-S, contribute to these risks (Verhoef et al.,
2021; Coelho et al., 2021).

Menstrual Symptoms, Performance
and Physiological Implications

Based on a study by Czajkowska et al. (2020), factors such
as age, age at menarche, years in sport, and training inten-
sity can increase the risk of PMS and PMDD in young fe-
male athletes. Additionally, alcohol and coffee consumption
are significant risk factors for these conditions. However,
the study's findings were limited by a small sample size and
reliance on subjective symptom reporting.

Kishali et al. (2006) reported that 14.5% of athletes had
menstrual disorders under normal conditions, which in-
creased to 20.7% during intensive exercise. 11.6% used
drugs during competition, 36.9% experienced painful
menstruation, and 63.1% reported decreased pain during
competition. Athletes experienced no performance change
between the non-menses and menses periods. In this stu-
dy, only 26.1% of the athletes interviewed participated at
the international level.

When looking at Mood Disorder Questionnaire (MDQ)
scores in female judoka of different weight categories, Ita-
ka et al. (2022) found that in the postmenstrual period, the
MDQ scores for autonomic nervous system incoordination
were higher in the lightweight class compared with the me-
dium and heavyweight classes (P = 0.037, 95% CI 0.021
- 0.669). Similarly, poor concentration (P = 0.046, 95% ClI
0.012-1.369) and water retention (P = 0.030, 95% CI 0.044
- 0.837) were also elevated in the lightweight class. Moreo-
ver, the scores of negative effects 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). No significant differences were observed in the
other parameters between the medium and heavyweight
classes or in the lightweight class during the premenstrual,
menstrual or postmenstrual periods.

The study has limitations, including a small number of parti-
cipants in the heavyweight class, which may have affected
statistical results, leading to a less representative sample.
Additionally, physical parameters like body fat and skeletal
muscle mass were not measured, so their influence on the
MDAQ scores among weight classes cannot be discussed.

In their study, Brown and Knight. (2021) reported that elite
female athletes experience varied impacts of the menstrual
cycle on training and performance. They suggested crea-

ting open discussions and protocols for addressing these
effects. The study focused only on elite athletes and may
not represent the experiences of junior athletes or athletes
in traditional female sports.

Yapici-Okslizoglu and Egesoy (2021) examined the
menstrual cycles’ metabolic, cardiovascular and respirato-
ry effects. They observed notable variations in peak power
and fatigue index values throughout different phases of the
menstrual cycle. The study is limited due to the small par-
ticipant sample size and focus on university team athletes.
The research specifically analysed day 2 and day 14 of the
menstrual cycle. Similarly, Aitkenhead et al. (2023) suggest
that higher oestrogen levels during certain phases can be-
nefit energy metabolism and muscle glycogen storage for
high-intensity, short-term exercises. The menstrual cycle
did not influence physiological responses and training va-
riables significantly in well-trained and elite female athletes.
However, individual fluctuations were present, so athletes
were recommended to monitor their own cycle to optimise
training and performance. The study used urinary ovula-
tion kits, Basal Body Temperature tests (BBT) and manual
tracking to determine the cycle phase, due to the limitation
of not being able to conduct hormonal verification via blood
serum. Additionally, the study was underpowered and
would require a larger cohort for more significant results.

Belanger et al. (2013) and Herzberg et al. (2017) explored
the connection between hormone levels, particularly oestra-
diol, and knee joint flexibility and stiffness. They observed
fluctuations throughout the menstrual cycle, noting that
during ovulation, there were positive correlations between
oestrogen levels and anterior cruciate ligament (ACL) stif-
fness. This has implications for injury risk and performance
outcomes, as increased lower-body stiffness is linked to im-
proved physical performance and reduced injury risks (Le-
gerlotz & Nobis, 2022). Additionally, Herzberg et al. (2017)
reported in their systematic review and meta-analysis that
recent studies suggest oral contraceptives could poten-
tially reduce ACL injury risk by up to 20%, albeit with low
overall strength of evidence. Future research could involve
long-term observational studies with hormonal assays and
large trials of follicular suppression using newer hormonal
methods. Notably, athletes experiencing menstrual disor-
ders, such as primary and secondary amenorrhea, dysme-
norrhea and others, were found to be at increased risk of
relative energy deficiency in sport (RED-S), which can lead
to potential health complications and performance decre-
ments (Vogel et al., 2023; Leal Cortes et al., 2021).

Awareness and Management

Brown et al. (2020) highlighted the lack of awareness and
dialogue surrounding menstrual symptoms among elite
athletes. Many athletes reported experiencing physical
symptoms, mood disruptions and decreased motivation
for training, with some modifying their training intensity and
workload to cope with these challenges. Some athletes
also associated amenorrhea with RED-S, emphasising the
need for vigilance and management strategies to mitigate
health risks (McNamara et al., 2021). Monitoring symp-
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toms and cycle patterns can aid athletes in managing their
menstrual cycles effectively, reducing anxiety and stress
during competitions. Elite athletes also need to compete
at a high level in regular international events, making them
more sensitive to training individualisation (Meignié et al.,
2021).

Pre-menstrual Coping Measures (PMCM) were tailored for
the sporting context to mitigate distress among individuals
and situations. However, elite athletes often face unavoi-
dable premenstrual distress, leading to reduced exercise
levels due to external and internal pressures related to
competition, training and performance. The primary coping
strategy involves minimising harm and adjusting energy le-
vels, with indirect functional impacts including communica-
tion, self-care practices, awareness and acceptance during
pre-menstrual periods (Modena et al., 2022).

Looking Beyond

Numerous studies have delved into the effects of training
on the menstrual cycle. Still, few have examined these
effects in weight-cutting sports specifically or among elite
athletes during an Olympic qualification year. Most studies
have also overlooked participants' individual experiences,
perspectives and knowledge and included a diverse group
of high-level athletes with diverse cultural backgrounds.
During the Paris 2024 Olympic Games, the average age of
female participants was 26.35, with the youngest being 17
and the oldest being 38 years old.

Therefore, this study sought to address these gaps by as-
sessing the current knowledge level of a sample of elite ju-
doka and identifying areas that require further exploration.
Additionally, the study aimed to raise awareness among
participants about the physiological and psychological ef-
fects associated with menstruation, encouraging an open
dialogue around a topic that is still considered taboo in
some circles (e.g., Brown et al., 2020). Finally, it proposed
potential areas for further development through educatio-
nal programmes and training for athletes, coaches and ad-
ministrators. This may improve prepararation for high-level
judoka and address the challenges they face in a receptive
and holistic environment.

METHODOLOGY
Participants

Sixteen elite female judoka between the ages of 18 and
30 years (u 24.25, SD 3.17), competing in Olympic qua-
lifiers at the time of the study, responded to the call for
participants. Each participant had competed in Olympic
qualifying events as listed in the World Judo Tour calen-
dar, such as continental opens, continental championships,
grand slams, grand prix or world championships, between
June 2023 and June 2024. These participants were from
the five continental unions and represented different weight
classes, ranging from -48 kg to +78 kg.

All participants met the following criteria: aged between 18
and 30 years, possessing a basic understanding of and
ability to write in English, competing in Olympic qualifying
events on the World Judo Tour at the time of the study,
representing various weight classes, and being members
of different continental unions. Each participant, competing
under their national federation, was assumed to be fit for
competition as determined by their respective federation.

Before completing the survey, participants were informed of
the study’s purpose and potential risks. They were also in-
formed that withdrawing from the survey at any point would
not result in any disadvantages. Informed consent was ob-
tained from all participants before any data was collected.
The study received ethical approval from the Staffordshire
University Ethics Committee.

Study Design and Data Collection

This qualitative study utilised a structured online survey. A
mixed method approach was taken to collect qualitative,
descriptive primary data, as well as quantitative descriptive
data due to time zone differences, conflicting competition
schedules and periodisation programmes. An online sur-
vey was chosen as the most feasible data collection me-
thod. An online survey also helps with organic data collec-
tion, decreases any pressure of group opinions and may
decrease feelings of being judged, allowing participants to
be more comfortable and open with their responses. Invi-
tations to participate in the survey were distributed by the
researcher at various competitions and shared on appro-
priate social media platforms.

Open-ended questions were used to compare participants'
first-hand experiences and opinions descriptively regarding
their menstrual cycle and its impact on their performance.
The sub-sections of the questionnaire included general
information, information on their menstrual cycle, diet and
weight-cutting, coach-athlete relationship, support and ma-
nagement and personal views (Table 1).

Female judoka were provided with a link to the online sur-
vey, which consisted of seven sections and 29 questions.
The survey questions covered topics ranging from gene-
ral information about their menstrual cycle to challenges
related to weight-cutting and the socio-cultural impact on
the support they received. The survey took approximately
15-20 minutes to complete. Microsoft Forms was used to
collect the data and the responses were interpreted via in-
ductive, latent, thematic analysis whilst describing sample
statistics (Braun & Clarke, 2006; Crosley & Rautenbach,
2021).

A thematic analysis involves identifying, analysing and re-
porting patterns within qualitative data. In this study, an in-
ductive approach was adopted, allowing themes to emerge
organically from participants' responses. The data was me-
ticulously read, with potential patterns noted, leading to the
generation of initial codes. These codes were then grouped
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based on their similarities, forming several themes that re-
present and report the data effectively. These themes were
used to interpret any underlying meaning in the data. This
is relevant because participants are asked about first-hand

seful and snowball sampling, among a relevant and target
population, allowing the study to be replicated easily and
in an unbiased manner. Specific focus was placed on their
perceptions being used to generate codes and themes.

experiences and views.

. . : Ethical Consideration and Risks
The research was in a relatively new, under studied area.

The results obtained can be considered reliable due to or-
ganic data being gathered. Clearly defined research ques-
tions were established to investigate the knowledge and
perceptions of elite female judoka regarding their menstrual
cycle’s impact on their athletic performance. The study fo-
cused on how these athletes perceive their menstrual cycle
affects their performance and general health, aiming to pro-
vide credible and authentic insights into athletes’ percep-
tions of the relationship between the menstrual cycle and
athletic performance. Data was gathered through purpo-

Survey questions were designed to minimise potential risks
by allowing participants to delve into as much detail as they
felt comfortable with. Participants were given the freedom
to withdraw from the survey at any time or to skip any ques-
tions they did not wish to answer, minimising the potential
for psychological and emotional stress. They were provi-
ded with sufficient information on how to withdraw their
data should they change their mind within two weeks after
submission. Anonymity was assured, with no identifying in-
formation collected or stored.

Table 1: Sample Questionnaire Distributed to Participants

Questionnaire Section Sample Questions

* Have you taken part in at least 1 Olympic qualifying event between June
2023 - 20247

* How old are you?

* Which continental union do you form part of?

» Which weight category do you compete in?

* On average how much weight do you lose prior to competing?

General information

* How old were you when you got your first period?

* Do you get regular periods?

* Have you experienced any symptoms as a result of your period?

* Please explain if and how any of these symptoms affect your ability to train
or perform?

* Describe how your menstrual cycle affects your ability to cut weight?

* Do you adjust or modify training intensities or sessions based on your cycle?

* If you could pick an ideal time to compete at a very important event, when
would you pick?

* Do you feel you require any additional supplements to help with recovery,
training or general health to keep up with your high training load especially
due to your menstrual cycle?

* Have you ever heard of Relative Energy Deficiency in Sport (RED-S) or Low
Energy Availability (LEA)?

* When cutting weight how does having your period affect your ability to keep
up with training demands?

* Do you think that female judokas may be more at risk of developing one of
these syndromes and why?

* If you feel female judokas cutting weight are at more risk of developing
RED-S or LEA, why do you think many of them still cut weight?

* In your opinion are you able to speak to your coach about issues you may
face as a result of your menstrual cycle?

* How do you feel about talking to your coach about any challenges you may
face resulting from your menstrual cycle, do you feel she/he can understand
and support you?

* Is there anything you do to help manage your menstrual cycle and perfor-
mance requirements?

Information on your menstrual cycle

Diet and weight-cutting

Coach-athlete relationship
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Support and management

* Do you track your cycle via an app?

* Please explain how you manage your menstrual cycle.

* Do you feel you get enough support to manage your menstrual cycle and
performance, please specify from who?

* Have you ever visited a specialist and discussed your menstrual cycle along
with training or performance requirements?

Personal views

* In your opinion how do you feel training types, intensities or overall periodi-
sation should be structured based on an athlete's cycle phases?

* In an ideal world would you adapt your periodisation plan to your cycle?

* How important do you think it is to research topics such as menstrual cycle
and performance?

RESULTS

This study aimed to evaluate the current knowledge of elite
female judoka about their menstrual cycle and its effects on
their ability to perform, while identifying areas that necessi-
tate further exploration. Moreover, the study endeavoured
to raise awareness among participants about the physiolo-
gical implications of menstruation and to encourage open
dialogue around a subject that is still considered taboo in
some spheres.

In addition, it proposed potential areas for further advan-
cement through educational programmes and training for
athletes, coaches and administrators. That will better equip
high-level judoka and address the challenges they encoun-
ter in an increasingly open and comprehensive setting.

Demographic Information

Most of the participants (37%) were in the 24-26 age
group, followed by 21-23 years old (25%). The remaining
participants were evenly distributed among the other age

ranges. Five (31%) of these participants were affiliated
with the European Judo Union and the Pan-American Judo
Confederation, respectively. Three (18%) were affiliated
with the Oceania Judo Union, two (12%) with the African
Judo Union, and one (6%) with the Judo Union of Asia.
Participants were spread across various weight classes,
with the most prevalent being the -57 kg (31%) and -70 kg
(25%) categories. Excluding five participants who did not
cut weight, participants lost 3.13 kg on average. Through
analysis, several themes and sub-themes were uncovered
as seen below (Table 2).

Main Findings

Through the study, nine themes emerged, including; phy-
sical effect, psychological effect, lack of understanding and
limited action, perceived understanding and support, better
understanding and empathy, training and effort, medical
intervention, rest and supplements and lastly diet. Within
these themes, 23 sub-themes were formed, and can be
found listed below (refer to Table 2).

Table 2: Groups, themes and sub-themes identified via thematic analysis

Main Groups Theme Subthemes Codes
Challenges (when trai- Physical effect Discomfort Cramps, heavy bleeding
ning, dieting, cutting Fatigue Fatigue (no energy and can't
weight) move)

Pain Pain during training, lower

back pain

Weak or less powerful Can only train hard 2 out of
4 weeks, can’t keep up with

load

Looser joints, feel weak es-
pecially in back and joints so
avoid training hard

Less power, more chance of
injury
Water retention
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Challenges (when trai-
ning, dieting, cutting
weight)

Psychological effect

Lack of focus

Hard to focus when tired

Emotional

| feel disappointed and not fit
enough

Overly emotional, can’t fo-
cus; bad session, crying
when something ruins my
session

Unsure

No effect

Don't think it affects me

Knowledge and support

Lack of understanding
and limited Action

Male coach doesn’t help

| tell him but he can’t do
much

| don’t talk to them

Male coach doesn't unders-
tand

Uncomfortable to talk to as
he wouldn’t understand

Doesn't understand but

would sympathise

Lack of knowledge from
support systems

Lacks knowledge and un-
derstanding he thinks it's
due to lack of training or
sleep

I am left to myself to try to
manage it, when severe
cramping contributes to a
loss the coach is unsym-
pathetic. My primary care
physicians do not work with
high performance athletes, |
do not feel that they can pro-
vide adequate care for my
needs.

OBGYN doesn’t understand
demands of sport

Visited a gynaecologist
because | was having my
period twice a month. She
prescribed birth control to
me without providing any
explanation of why this mi-
ght be happening to me,
even though she knew my
background in sport. She
also didn’t bother giving me
any tests.

Perceived Understanding
and Support

Male coach, sympathises

| think he would understand.

Sympathetic but not em-
pathetic.

Male coach, supports but no
help management

He would be supportive but
would leave it to me to ma-
nage.

Better Understanding and
Empathy

Female coach, understands,
easy to talk to

The coach was also my
partner, so she understands,
easy to talk to.

Male coach, good knowledge
and understanding

He knows when I'm on it to
change my training schedule
but other times he knows |
must be tough and train as
top-level athletes do.
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Knowledge and support
Empathy

Better Understanding and

Knowledgeable and unders-
tanding OBGYN

The OBGYN | go to is
knowledgeable with holistic
approaches such as acupu-
ncture, teas, dietary needs
and vitamins.

Training and Effort

Ignore any symptoms No, | think it's important to
get used to training and put-
ting the effortin so | can do it

in competition.

Management Medical intervention

Hormonal birth control IUD to stabilise hormones

Contraceptive pill

Pain medication Take painkillers

Rest and supplements Rest More rest
Supplements B12, vitamin D, iron, folic
acid and vitamin C
Diet Diet Eat clean, drink water and
keep things moving by exer-
cising regularly.
Diet Chocolate and eat healthy
meals, more water.
Water Drink more water.

Challenges Faced

Two participants experienced menarche at ages 10 and 11,
five by age 12, four by age 13, and two each at ages 14, 15
and 16, respectively. All participants experienced menses,
with seven (38%) having regular periods, eight (44%) expe-
riencing irregular periods, one (5%) occasionally missing a
period, one (5%) having menses more than once a month,
and another one (5%) having irregular periods without fur-
ther clarification.

The challenges faced could be divided into two themes:
physical and psychological, with corresponding sub-the-
mes describing fatigue, weakness, cramps, bloating, breast
tenderness, and discomfort as physical symptoms. A key
quote showing the physical challenges was, “Heavy blee-
ding and severe fatigue make training difficult.” The most
common psychological sub-themes described were: loss
of focus, mood swings and feeling emotional. Key quotes
included, “Sometimes | feel emotional before/after training
and | can feel weak, especially in the back and joints so |
avoid training hard” and, “Can't keep up with load so | feel
disappointed and not fit enough.” There were also quotes
reflecting both physiological and psychological repercus-
sions, “Overly emotional, can't focus, leading to a bad ses-
sion” and “Affected physically, being unable to keep the
load which also leads to feeling disappointed.” Interestingly,
only a single athlete stated that she was not affected by her
menstrual cycle.

Mangement

More than half (56%) of the respondents reported difficulty
due to water retention and food cravings before their pe-

riod, “The week prior and week after makes it the most diffi-
cult as my body is more fatigued and | have difficulty doing
as much physical activity as my body needs more water
to function properly and cannot limit food intake because
of the fatigue,” and “It's usually harder to cut the weight
before menstruation as | feel like I'm bloated and full of wa-
ter,” were two of the responses received. Five (31%) noted
difficulties and food cravings during their period, “Difficult
to lose water and my weight many times stagnates when |
start my period” and “Gain weight before and during.” Ano-
ther five (31%) observed no effect. However, none reported
difficulties cutting weight immediately after their menses.

A total of four (25%) of the athletes adjusted their training
intensity according to their cycle, “Yes, looser joints mean
increased chances for dislocations and sprains” and “Yes |
do, the reason why depends on my body. Sometimes | feel
strong and can do more and other times I'm too weak and
feel like I'm going to break something.” Contrary to this, a
substantial majority of 12 (75%) said they did not, “No, we
just soldier through" and " No, | don’t treat my period like it's
a break,” as well as, “l take some ibuprofen and get back to
work. Very rarely, | have to sit out a few minutes because
my cramps are very bad.” Another said, “No. Coach usually
decides the intensity of training.”

Similarly, twelve (75%) respondents preferred competing
straight after menstruation, three (19%) just before and one
(5%) had no preference. Ten (62%) respondents used sup-
plements to alleviate symptoms or maintain training loads
during their cycle, ‘I take B12, vitamin D, iron, folic acid,
and vitamin C” and “I need iron supplements. Irregular pe-
riods made me develop an iron deficiency,” plus, “Iron sup-
plements! | have very low iron and have been prescribed
iron tablets.”
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Close to half, seven (44%) of the participants felt unable to
discuss menstrual issues with their coach due to shame,
perceived lack of understanding or being a taboo topic. Of
the eight (50%) who could talk to their coach, half had a
male coach and the other half had a female coach. Five
(31%) participants were uncomfortable discussing the to-
pic, three (18%) felt they wouldn't receive much support
and four, a quarter of respondents. felt their coach would
understand. Thus, many sub-themes emerged concerning
the coach-athlete relationship; the first being a lack of un-
derstanding and limited action, “I tell him but he can’t do
much” and “Since my coaches are older males, they don’t
have the knowledge or understanding about the female
menstrual cycle or how it makes me feel when I'm very fa-
tigued or have back pain, tight muscles or heavy cycles.
They mostly believe it's due to lack of training or sleep.”
“No, because I'm ashamed and shy mentioning this issue.”
“Very uncomfortable, | feel as if he is not educated enough
on the matter and will not be able to understand me.” Ano-
ther said, “I think my coach would be supportive but would
say for me to manage it how | feel best.”

Another sub-theme was perceived understanding and sup-
port, “As a male, he can be sympathetic (feel bad for me) but
not empathetic (feel bad with me)” and “I think my coaches
support me as a person but | haven't bothered discussing
periods with them at all.” An important sub-theme was ha-
ving good understanding and empathy, “Yes, the fact that
my coach is a woman makes it feel more comfortable to
talk about the cycle and how it makes me feel” and “Yes,
my coach is my dad so | feel comfortable talking about it.”
One more comment was, “Yes, my coach is a female and
was also my training partner. She suffers from weight-cut-
ting issues so anything | mention to her she understands
and makes sure | do not make the same mistakes she did,
so | am healthy and safe.”

Over a third (37%) of respondents did not manage their
menstrual cycle while more than half (56%) emphasised
diet and rest, “Nothing in particular. | try to rest as much as
| can and fuel myself properly but this is not always pos-
sible” and “Eating clean helps, using supplements, staying
hydrated, with mostly water, is a big thing and exercising
regularly helps keep things moving.” Regarding the use of
supplements, “I do take additional supplements, rest more,
base my day on having more mental/physical rest to attend
training and give my body more attention (such as teas,
soups, going on walks).” Other sub-themes included the
use of painkillers, “No, | only take painkillers when | have
cramps.”

Hormonal birth control was also mentioned, “l got an 1UD
in the hope of helping stabilise my hormones and reduce
cramping the week before and the week during my period.
It seems to have helped because previously | would be
unable to move during training from cramping pain. Now |
rarely have any cramping or pain.”

Half of the participants did nothing or ignored their cycle
while 25% used birth control, “I use birth control to help ma-

nage my irregular periods. It helps me keep them consistent”
and “I'm using contraceptives.” One athlete used painkil-
lers, while two adjusted their sessions, “I adjust sessions
and take painkillers during the cycle.” Another athlete fol-
lowed a holistic approach, “I do not take any contraceptives
but do have a personal relationship with my gynaecologist
who allows me to take a holistic approach to reduce my
symptoms.” Half of the respondents did not use an app to
track their cycle, six (37%) did and two (12%) tracked their
cycle by other means. Eight (50%) of the participants felt
unsupported, “l am left to myself to try to manage it. It does
feel lonely, especially when severe cramping contributes to
a loss and the coach is unsympathetic. Because my prima-
ry care physicians do not work with high-performance ath-
letes regularly, | do not feel that they can provide adequate
care for my needs.”

Some athletes (25%) turned to teammates, “Not really, | get
closure sometimes from teammates, in that I'm not alone
and others struggle with this too” and “Teammates give
moral support and are nice to talk to when you’re having a
hard time.” Two athletes were supported by medical profes-
sionals, “Yes, as part of our high-performance programme
we have a team of doctors and support staff’ and “My fe-
male gynaecologist is very attentive and does quarterly
check-ins with me to see how my menstrual cycle is affec-
ting my health, what works and what doesn’t.” One athlete
was supported by their coach, “Yes. My coach and every
female in my dojo.” Only two participants visited a specia-
list and followed their advice, “The gynaecologist | go to
is very knowledgeable with holistic approaches such as
acupuncture, teas, dietary needs and vitamins.” Two ath-
letes visited but did not follow advice and over 60% never
visited a specialist regarding training and their menstrual
cycle, “Never ... maybe | will.” Another said, “No. When |
visited a gynaecologist because | was having my period
twice a month, she prescribed birth control to me without
providing any explanation of why this might be happening
to me, even though she knew my background in sport. She
also didn’t bother doing any tests.”

Knowledge and Support

Only three participants (19%) had heard of Relative Energy
Deficiency in Sport (RED-S) before the study. Nonetheless,
eight (50%) of the respondents found cutting weight difficult
and three (19%) felt they had less energy, “I usually feel low
energy and find it hard to do reach my maximum training
level which results in a harder weight-cut process.” Two ex-
perienced more fatigue, “More tired,” “Tended to overeat”
and “When losing weight during your period it feels impos-
sible sometimes to move, making it even harder to lose the
weight. My appetite increases too and that's an additional
challenge to overcome, overeating.”

Another athlete linked dehydration to more cramps,
“Doesn't impact me other than my stomach hurts more wai-
ting to weigh in because | need water. And | don't drink
anything in the last 4-6 hours and that makes my cramps
worse.” One mentioned decreased motivation and commit-
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ment, “| struggle to commit to the session and finish it or
keep up an intensity of training to lose a specific amount of

weight. Halfway through | decide ‘nope never mind’.

After explaining RED-S and Low Energy Availability (LEA),
a significant 14 (87%) of the participants believed female
judoka were at risk, “Yes, most judoka have a bad rela-
tionship with food and often under fuel to make a specific
weight category,” “Yes, we tend to lose more macro and
micro vitamins and minerals and this could increase the
chances of having deficiencies” and “Yes, especially be-
cause we do the weight-cutting sometimes to an enormous
degree. Struggling yourself down 3-5 kilos every 4-8 weeks
for competitions is unhealthy.” One participant said, “Yes
for sure! When | was younger and competing in 52’s | didn’t
have my period for a year due to low body weight and un-
der fuelling. Judoka are at high risk and lots are uninfor-
med, like me!” In agreement, “Yes because we train very
hard and almost every day. Judo is a very physical sport
so weights, running and judo practice are all part of the
training and it can have a big impact on the body.”

Responses showed that 25% of participants felt their trai-
ning did not need to be structured based on their menstrual
cycle, “I don’t think it matters” and “l currently wouldn’t
change anything training-wise during my cycle. | think it's
a case-by-case thing though, as some weeks | feel good
and some weeks | feel bad, so | think it depends.” Three
believed strength training and cardio should be decreased
during menses, “When on my period I'd prefer gym and
less cardio-centred workouts, with increased recovery
time.” One participant emphasised increasing recovery and
strength and decreasing contact training, “I think a mix of
both strength training and recovery and lower intensities
during menses because we can't control when it comes
so it might come during competition and it would be bet-
ter preparation.” Another participant noted strength training
should be increased between cycles. Two participants felt
coaches should be more knowledgeable to tailor sessions
accordingly. The first said, “I have a poor understanding of
the cycle myself, but from what | do know, | think that trai-
ning should accommodate a female athlete's cycle phases.
However, | don’t think there are enough coaches (female or
especially male) who understand the menstrual cycle well
enough to accommodate it.” The second said, “If it was pos-
sible, | wish coaches had more knowledge when it comes to
this topic, to properly map out the training types according
to different phases of your cycle. | do believe that the trai-
ning cycle should be structured according to the athlete’s
menstrual phase, in order to maximise overall performance
while still giving importance to recovery. During the week of
your period, recovery should be prioritised, whereas closer
to ovulation should be used for strength training.”

A majority of 75% of participants said they would adapt
their periodisation to their cycle if the competition calendar
allowed. On a Likert scale of 1 to 5 (with 5 being very im-
portant), participants rated the importance of studying the
menstrual cycle and performance at 4.06.

DISCUSSION

This study sought to explore the knowledge and expe-
riences of elite female judoka concerning their menstrual
cycles and how these cycles influence their athletic per-
formance and competition results. The findings provide
important insights into the challenges and understanding
related to managing menstrual health, weight control and
high-level athletic performance. Although the sample size
was small, the Olympic tour is ‘elite’ and thus the partici-
pants selected to participate were targeted with relevance
to the population.

Participants in the study were evenly distributed across va-
rious continental unions, with the Pan-American and Eu-
ropean Judo Unions representing one-third of the sample.
This demographic balance enhances the potential for ge-
neralisation of the study's findings across a diverse cohort
of female judoka. Key themes that emerged included the
physical and psychological challenges associated with
high-performance judo, as well as difficulties in communi-
cation regarding menstrual health.

A notable concern was that nearly half of the respondents
reported feeling unable to discuss menstrual issues with
their coaches or any other individuals. This finding aligns
with Brown et al. (2020), who emphasised the lack of awar-
eness and dialogue surrounding menstrual symptoms
among elite athletes, and with Bergstrom et al. (2023), who
noted that although many athletes experienced menstrual
cycle-related symptoms, only a quarter felt comfortable dis-
cussing these issues with their coaches.

The study found that approximately two-thirds of partici-
pants engaged in weight-cutting, averaging a loss of 3.13
kg before a competition. The participants also reported
experiencing irregular menstrual cycles accompanied by
symptoms such as fatigue, cramps, mood swings and
heavy bleeding, all of which impaired their training signi-
ficantly, both physically and mentally. These observations
corroborate the findings of Meignié et al. (2021).

Physical symptoms, including pain, discomfort, fatigue and
weakness, contributed to a reduction in training intensity.
Psychologically, athletes reported heightened emotional
sensitivity and diminished focus, which affected the quality
of their training sessions adversely. Despite these challen-
ges, only a quarter of the participants self-reported adjus-
ting their training regimens to mitigate injury risks. Among
those who did not modify their training, two predominant
mindsets were observed: either a tendency to persevere
despite discomfort or a lack of proactive engagement in
training programmes.

Additionally, over two-thirds of participants acknowledged
using various supplements, including prescribed iron, vi-
tamin B12, vitamin D, folic acid and vitamin C, to support
their training during menstruation. Coaches and clinicians
need to recognise that female youth and adolescent ath-
letes may be more susceptible to certain injury types, such
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as concussion, musculoskeletal injuries and the Female
Athlete Triad. This triad is characterised by low energy
availability (with or without disordered eating), menstrual
dysfunction, and low bone mineral density (Righi & Barro-
s0, 2022).

Moreover, as indicated by Aitkenhead et al. (2023), elevated
estrogen levels during specific phases of the menstrual
cycle can influence energy metabolism and muscle gly-
cogen storage positively which may benefit high-intensity,
short-duration exercises. While the menstrual cycle did not
affect the physiological responses and training variables of
well-trained and elite female athletes significantly, individual
fluctuations were observed. Therefore, it is recommended
that athletes monitor their menstrual cycles to optimise trai-
ning and enhance performance.

This study revealed a significant finding: most participants
were unaware of RED-S (Relative Energy Deficiency in
Sport) or LEA (Low Energy Availability). Nevertheless, half
of the participants reported experiencing symptoms indica-
tive of these conditions. Upon receiving an explanation of
these syndromes, they recognised that female judoka who
engaged in weight-cutting faced a heightened risk. Current-
ly, the understanding of the potential risks associated with
RED-S and its link to various health issues remains low.
RED-S arises from an imbalance between energy intake
and expenditure, leading to potential disruptions in several
physiological functions, including basal metabolism, bone
density, menstrual cycles, cardiovascular health, and im-
mune system function. The normalisation of amenorrhea
and the reluctance of athletes to seek assistance for this
issue, a well-documented consequence of RED-S, further
exacerbates these risks. Research by Verhoef et al. (2021),
Coelho et al. (2021), Vogel et al. (2023), and Leal Cortes
et al. (2021) indicates that athletes experiencing menstrual
disorders, such as primary and secondary amenorrhea or
dysmenorrhea, are more likely to develop RED-S. This
condition can lead to serious health problems and a decline
in athletic performance.

The socio-cultural context surrounding judo often legiti-
mises weight-cutting, despite its inherent risks. Participants
have noted that coaches and peers frequently endorse this
practice as a competitive strategy, which may undermine
skill and strength development while simultaneously in-
creasing the risk of injuries, including those related to men-
tal health. This practice is particularly prevalent in lower
weight categories. A study by Itaka et al. (2022) found that
during the post-menstrual period, lightweight judoka ex-
hibited higher scores on the MDQ for autonomic nervous
system incoordination, poor concentration, water retention,
and other negative effects when compared to their middle
and heavyweight counterparts. Notably, there were no si-
gnificant differences observed in other parameters across
the weight categories during the pre-menstrual, menstrual
or post-menstrual phases.

Study Implications

The findings highlight that while many elite female judoka,
despite understanding the negative impact of weight-cutting
on menstrual cycles, continue to participate in this practice,
with an average weight loss of 3.13 kg. This normalisation
of weight-cutting reveals a critical area for intervention. Ad-
ditionally, the lack of awareness and support regarding Re-
lative Energy Deficiency in Sport indicates an urgent need
for improved education and support systems to assist ath-
letes in managing their menstrual and overall health more
effectively. The study shows that while most elite female
judoka recognise the potential effects of rigorous training,
particularly related to weight-cutting during their menstrual
cycles, a significant number do not take proactive steps
to address this and report inadequate support structures.
Participants rated the importance of the study’s topic as si-
gnificant (4.06).

CONCLUSION

This study illustrated the intricate relationship between the
menstrual cycle, weight management and performance in
elite female judoka, revealing significant challenges many
athletes face, experiencing performance-affecting symp-
toms yet lacking adequate support. Consistent with earlier
research (Brown et al., 2020; Bergstrom et al., 2023), ath-
letes reported fatigue, cramps and mood disturbances but
rarely adjusted training intensity, reinforcing the findings of
Itaka et al. (2022) regarding the challenges of weight-cut-
ting, particularly among lighter judoka. This adds to the
literature and exposes a widespread lack of awareness
of Relative Energy Deficiency in Sport (RED-S) (Verhoef
et al., 2021). The data underscores the necessity for im-
proved education, tailored training programmes and open
communication channels between athletes and coaches
to mitigate the physical and psychological impacts of the
menstrual cycle on performance (Meignié et al., 2021).
By increasing awareness and providing tailored support,
potentially negative impacts on performance can be miti-
gated, enhancing overall athlete wellbeing and success.
Future research should explore coaches’ knowledge
and perceptions of menstrual health and develop evi-
dence-based strategies to support female athletes. Im-
plementing the recommended actions could help create
a more supportive and informed sporting environment,
enabling athletes to achieve their full potential.
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A Performance Profile of a Top Bosnian
Herzegovinian Judo Athlete

Larisa Cerié¢

By Husnija Kajmovié¢', Fikret Be€i¢?, Nusa Lampe?
and Toni Miletic¢'

Abstract: a significant number of women have made an invaluable contribution to the promotion and development
of judo worldwide through their achievements. One such athlete is elite competitor Larisa Cerié, a three-time Olympian
and a multiple medallist in world, European, Mediterranean, university, Balkan, and national championships. She has
left a profound mark on Bosnian-Herzegovinian judo.

The aim of this study is to determine the performance profile of Bosnia and Herzegovina's most successful female judoka,
Larisa Cerié. A single-subject study was conducted on Larisa Cerié, analysing her technical and tactical performances
across various competition levels in two fight segments: victories (n=132) and defeats (n=111). The results indicate that
her victories were predominantly achieved through techniques from the katame-waza group, followed by techniques
from the nage-waza group. Within the subgroups of techniques, she excelled in yoko-sutemi-waza, osaekomi-waza and
shime-waza, while the most frequently awarded penalties were for false attacks and stepping out of the contest area.
Her most effective technique was soto-makikomi. Among her losses, she was most frequently beaten using techniques
from the nage-waza group, primarily ashi-waza and yoko-sutemi-waza. In the katame-waza group, she was most often
held down with osae-komi-waza. The most commonly awarded penalties in her defeats were for non-combativity, false
attack, stepping outside the contest area and defensive posture. The techniques that most frequently led to her losses
were sasae-tsurikomi-ashi, uchi-mata and o-soto-gatri.

Given that Larisa Ceri¢ comes from a small judo federation, her results represent a significant legacy for future genera-
tions of judoka. This study highlights the importance of analysing the performances of elite female competitors, of whom
there have been many.

Keywords: combat sport, female, analysis, efficiency, excellence, legacy

he Legacy of Prof. Dr Jigoro Kano (The Com-  to everyone, regardless of gender, age or social status.

mittee for the Commemoration of the 150th An-

niversary of the Birth of Jigoro Kano, 2020) is

immeasurable. After founding the martial art and
later the sport known as judo (‘the gentle way') in 1882,
his messages and practical contributions have remained
relevant in all aspects of both sporting lives and life in ge-
neral. The establishment of judo as both a sport and a
philosophy is based on two key concepts: Seiryoku Zenyo
(maximum efficiency with minimum effort) and Jita Kyoei
(mutual benefit and welfare for society). Judo is not me-
rely a martial art or a sport, it is a path of self-improve-
ment and personal contribution to society, providing tools
for the development of better individuals and harmonious
communities.These principles elevate judo beyond the
realm of sport, transforming it into a comprehensive life
philosophy. Kano believed that judo should be accessible

Authors’ affiliations:

He was a visionary who recognised the importance of in-
cluding women in sport (Callan, 2021; International Judo
Federation, 2020), not only as a form of physical activity
but also as a means of empowerment and personal de-
velopment. He argued that judo was not reserved exclu-
sively for men but that women could also benefit from its
principles for their physical and mental advancement.

In 1893, Kano invited women to train in judo at the Ko-
dokan for the first time, a radical step at a time when wo-
men faced severe restrictions in public and physical life.
He believed in empowering women not only as practitio-
ners but also as instructors of judo. One of his most si-
gnificant decisions was appointing Ms Keiko Fukuda, his
student, as a leading judo instructor. Fukuda later became
the first woman to wear the 10th dan, the highest rank
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in judo, symbolising the fight for gender equality in sport.
Jigoro Kano promoted judo as a means of preserving
women's health, strengthening the body and spirit, and
preparing for everyday life. His approach helped women
develop self-confidence and independence, which was of
immense importance in the patriarchal society of the time
(Mizoguchi, 2024). Through judo, Kano advocated for wo-
men's rights in terms of education, physical activity and
personal development, equal to those of men. His philo-
sophy of 'mutual benefit' extended to the field of gender
equality; he believed that society could only progress if all
its members, including women, had equal opportunities
for development.

At the 1988 Seoul Olympic Games, women's judo was
introduced as a demonstration sport and since the 1992
Barcelona Olympic Games, women have participated in
the judo competition as an official Olympic discipline on
equal footing with men (Allan & Kiss, 2024). However, one
must not overlook the significance of the first Women's
Judo World Championship, held in 1980 in New York,
which represented a pivotal moment in the global expan-
sion of women's judo (Callan & Callan-Spenn, 2024).

Today, women constitute a substantial part of the judo
community and numerous international programmes are
dedicated to promoting judo among women. Judo has be-
come a powerful tool for women's empowerment across
various cultures and social settings worldwide. Judo
serves as a model of equality and equity between men
and women, yet the path to achieving this equality has
been long and challenging. Women in judo had to fight
persistently for the recognition of their rights, challenging
established norms and asserting their place in a traditio-
nally male-dominated sport. Women's judo is the result of
this struggle for equality and equal rights within the judo
community. Today, female champions stand on an equal
footing with their male counterparts, representing their na-
tions on the international stage proudly.

Judo is now one of the most popular martial arts in the
world, practised by millions across more than 200 coun-
tries. Jigoro Kano left behind more than just a sport; he
established universal values that form the essence of
judo: respect, discipline, mutual assistance and conti-
nuous self-improvement. One of the countries where judo
has developed significantly is Bosnia and Herzegovina.
The judo federation of Bosnia and Herzegovina became
a full member of the European Judo Union (EJU) in 1993
and was later accepted into the global judo family (IJF) in
September of that year in Hamilton, Canada. Many ath-
letes have contributed to the growth of judo in Bosnia and
Herzegovina, winning numerous medals at various levels
of competition.

Among them, Davor Vlaskovec stands out as a bronze
medallist at the 1995 European Championships in Birmin-
gham, while Amel Mekic¢ claimed a gold medal at the 2011
European Championships in Istanbul.

A particularly prominent figure in Bosnian judo is Larisa
Ceri¢ (IJF, 2025), an Olympian multiple times and a de-
corated world and European medallist. Her achievements
warrant a dedicated article analysing her performances.
Ceri¢ represented Bosnia and Herzegovina at three
Olympic Games: Rio 2016, Tokyo 2021 and Paris 2024
where she secured a seventh-place finish. Larisa Ceri¢ is
the most accomplished judoka in Bosnia and Herzegovina
and the most successful athlete in the country's history.
Among her most notable achievements are: 1st place at
the 2009 Junior World Championships, 1st place at the
2009 and 2013 Mediterranean Games, 1st place at the
2009 and 2012 European U23 Championships, 2nd place
at the 2010 European U23 Championships, 1st place at
the European University Championships, 1st place at the
2014 and 2017 European Championships, 2nd place in
the Open category at the 2017 World Championships,
2nd place at the 2018 European Championships, 3rd
place at the 2018 World Championships, 2nd place at the
2019 European Games, and 3rd place at the 2022 Medi-
terranean Games.

Judo competition analyses from a technical-tactical pers-
pective have frequently been the subject of research.
However, studies on individual performance profiles of
competitors remain rare, particularly for female judoka.
Adam and Majdan (2011) examined the individual tech-
nical-tactical profile of Joanna Majdan, the first Polish
judoka to achieve significant success in international
tournaments. She won a bronze medal in Vienna 1984
year, finished 5th at the 1982 World Championships, clai-
med three medals at individual European Championships
(1986, 1988, 1989) and became the world universities
champion in 1986. Additionally, she secured bronze me-
dals at the world universities championships three times
(1984, 1988, 1990). She was crowned Polish national
champion nine times. A total of 202 contests from 55 judo
competitions between 1988 and 1993 were analysed.
During this period, Majdan successfully executed 232 at-
tacks and earned 1,486 points from judges. She utilised
22 judo techniques effectively, with her favourite being
seoi-nage, which she executed proficiently using both her
right and left side.

Regarding male judoka, several studies have focused on
analysing individual performance profiles. Ahmedov et al.
(2024) conducted a technical-tactical analysis of Davlat
Bobonov, a bronze medallist in judo at the Tokyo Olym-
pic Games. A specialised video analysis of 125 official
judo contests was performed, focusing on the relationship
between standing techniques (tachi-waza) and ground-
work techniques (ne-waza), as well as the efficiency of
standing combat and ground control techniques. The
results revealed that 24.8% of Bobonov’s effective tech-
niques belonged to katame-waza, while 75.2% were
ne-waza. He demonstrated high efficiency in execu-
ting koshi-waza (hip throwing techniques), sutemi-waza
(sacrifice techniques), ashi-waza (leg techniques), and
te-waza (hand techniques).
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Adam, Smaruj, and Pujszo (2012) analysed the technical
and tactical characteristics of four elite judo competitors
based on their individual indices: Rishod Sobirov (UZB,
-60 kg), Jae-Bum Kim (KOR, -81 kg), llias lliadis (GRE,
-90 kg) and Teddy Riner (FRA, +100 kg). The competitors
exhibited significant differences in the analysed indices.
In 2011, Jae-Bum Kim attempted attacks most frequently
(every 15.5 seconds), whereas llias lliadis had the lowest
attack frequency that year (every 47 seconds). Teddy Ri-
ner executed successful attacks most frequently in 2011
(every 112.5 seconds), while Jae-Bum Kim, in 2010, ra-
rely performed successful attacks (every 373.2 seconds).
When comparing the attack frequency at the 2010 and
2011 world championships, Sobirov and Kim improved
their attack rates, whereas lliadis and Riner showed a de-
crease. The frequency of successful attacks improved for
Sobirov, Kim and Riner, while lliadis' results deteriorated.
Rishod Sobirov demonstrated the greatest range of tech-
niques used, whereas Riner had the smallest. Jae-Bum
Kim exhibited the highest attack intensity, while lliadis had
the lowest. Teddy Riner and llias lliadis recorded the hi-
ghest effectiveness index values, whereas Jae-Bum Kim
and Rishod Sobirov had the lowest values for that index.
However, Teddy Riner had the highest efficiency index,
while Jae-Bum Kim's opponents received penalty points
most frequently.

Adam and Wolska (2016) analysed the effectiveness of of-
fensive and defensive actions during top-ranked judo tour-
naments to develop an individual technical-tactical profile of
Teddy Riner based on general performance indicators. Their
study examined the technical elements Riner applied during
the Olympic Games and world championships from 2007 to
2014. Throughout all analysed contests, Riner attacked more
frequently than his opponents and demonstrated 100% de-
fensive efficiency; he never allowed his opponents to execute
any technique successfully. The range of techniques he used
varied across different contests. The analysis of Teddy Riner’s
technical and tactical preparation highlights his increasing do-
minance over opponents in successive world championships.
The lowest index values were recorded during the Olympic
Games, which could be attributed to the presence of the
strongest competitors at this prestigious event and the greater
pressure associated with its significance.

Adam (2013) investigated the technical-tactical prepara-
tion profile and the techniques that enabled Pawel Nas-
tula to achieve high efficiency and success in elite com-
petitions. The study analysed 98 contests from 1991 to
1992, across 24 tournaments. During this period, Nas-
tula executed 145 judo attacks effectively and earned
1,022 points based on judges’ evaluations. The applied
research methods enabled the identification of his domi-
nant techniques and the values of individual technical-tac-
tical preparation indices. Pawet Nastula utilised 25 judo
techniques effectively, with seoi-nage being his preferred
technique. He also employed techniques from ashi-waza
(leg techniques) and te-waza (hand techniques) groups
and demonstrated exceptional efficiency in katame-waza

(ground control techniques). When executing throws, he
utilised both the right and left sides of his body, throwing
in four directions. Point deductions resulted solely from
referee penalties rather than attacks by his opponents.

Adam, Smaruj, and Laskowski (2014) investigated the
technical-tactical profile of one of the greatest judoka in
the history of the sport, Waldemar Legien, a two-time
Olympic gold medallist in different weight categories (78
kg and 86 kg). The study analysed his career from 1991
to 1992, during which he participated in 24 tournaments,
both domestically and internationally. His remarkable
winning streak can be explained by his ability to employ
techniques from all major throwing groups. His extensive
repertoire of 19 different techniques, including throws and
holds, confirms his technical excellence. The study sug-
gests that one of the key characteristics of Legien as an
elite judoka was his technical and tactical versatility.

Analysing athletes' performance is crucial for understan-
ding the factors contributing to their success as well as their
failures in competitions. Therefore, there is a need for a de-
tailed examination of each athlete’s individual performance
profile to enhance their training and strategies, ultimately
aiming for improved results. The objective of this study is to
analyse the performance profile of Bosnia and Herzegovi-
na’s most accomplished female judoka, Larisa Cerié.

METHODS

Sample of respondents and variables

The sample of respondents for this study is the elite judoka
Larisa Ceri¢ during the period from 2009 to 2025, covering
92 competitions, where a total of (n=243) contests were
analysed, consisting of (n=132) victories and (n=111) de-
feats.

The analysed variables for this study include:

- Attacking efficiency index of nage-waza and katame-wa-
za judo techniques in victories and defeats,

- Attacking efficiency index of judo technique sub-groups
in victories and defeats,

- Penalties received in victories and defeats,

- Attacking efficiency index of individual throwing tech-
niques and groundwork techniques in victories and de-
feats.

Procedure

The data was collected through 