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Abstract: (1) Background: Psychological parameters are relevant in the practice of judo. Previous
studies have shown that parameters such as anxiety or motivation can have a negative or positive
impact on the athlete’s performance and general well-being, depending on the athlete’s perception.
This systematic review aimed to summarize the studies examining the influence of various psy-
chological parameters on well-being and performance in judo athletes; (2) Methods: We followed
preferred reporting elements for systematic reviews and meta-analyses. We searched the Web of
Science database for studies that explained the role of these parameters in elite athletes. Of the
286 articles initially identified, 17 met our eligibility criteria and were included in the review. In
total, we analyzed data from 721 judo athletes; (3) Results: The studies found have demonstrated the
impact of various psychological parameters during high-level performance and how these param-
eters can influence and lead an athlete to win or lose a competition. The feelings of tension, anger,
anxiety, and nervousness were significantly increased in athletes who were facing defeat, while a
decrease in the same segments and an increase in motivation among athletes who were experiencing
better performance was observed. Further research under standardized conditions is needed to
better understand the effects of these parameters on judo athletes; (4) Conclusions: Considering the
athlete’s psychological state can affect performance, and it is therefore important to monitor and train
these factors.

Keywords: judo; motivation; mental toughness; anxiety; psychological preparation; mood
state; performance

1. Introduction

Judo is an intermittent combat sport, dependent on anaerobic and aerobic metabolism
and characterized by fast muscular actions [1]. The fight has a maximum duration of 5 min
and the winner is judoka, who obtains the highest score or throws the opponent on his back
(Ippon). It is a sport of unpredictability and is classified into weight categories [2]. Judo
athletes commonly use rapid weight-reduction methods in the days prior to competition,
in order to compete in a lower category [2]. Higher self-esteem indicates positive self-
assessment, while low self-esteem refers to unfavorable self-opinion [3], and this factor
plays a very important role in sport.

Anxiety is a state of discomfort often accompanied by somatic signs and symptoms of
tension, and focused on possible failures, misfortunes, or dangers [4]. State anxiety refers
to relatively unpleasant sensations of tension accompanied by activation of the autonomic
nervous system [5]. On the other hand, pre-competition anxiety is the feeling of anxiety
symptoms and is largely prevalent among athletes of all levels participating in many
sports [6]. Martens et al. [7] proposed the multidimensional theory of anxiety to explain
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pre-competitive sports anxiety. The theory states that anxiety is composed of two parts,
somatic and cognitive anxiety, which might affect performance considerably.

It is possible to separate a cognitive side of anxiety, named “cognitive anxiety”, caused
by negative expectations of success or a negative self-assessment [8]. Conversely, the
physical side of anxiety is somatic anxiety, which refers to the physiological and affective
components of anxiety developed by autonomic arousal [9]. There are studies [9,10] sug-
gesting that rapid weight loss can lead to increased motivation, decreased self-efficacy,
and worsening mood. Mood refers to the set of positive and negative feelings that vary in
intensity and duration [11], such as depression, tension, anger, fatigue, confusion, and vigor.
Studies have shown a positive relationship between mood state and the “iceberg” profile
(increased stamina and reduced other feelings) and sports performance [12-14]. According
to Rouveix et al. [15], mood status can be changed due to alterations in body composition.
This type of investigation might help judo coaches to increase knowledge about psycholog-
ical adaptations that an elite judoka may experience during their competitive career.

Several scales estimating psychological parameters in judo athletes have been used,
such as the Brunel Mood Scale (BRUMS) for the assessment of mood, the State-Trait Anxiety
Inventory (STAI) questionnaire -T, Food Craving Questionnaire-Trait (FCQ-T), Restraint Scale
(RS), Eating Attitude Test (EAT- 40), and the Profile of Mood States questionnaire (POMS).

Therefore, in this systematic review, we have evaluated various psychological parame-
ters and to what degree they can influence performance in judo.

2. Materials and Methods
2.1. Literature Search Strategy

To ensure a transparent and comprehensive report, the guidelines for systematic
reviews and meta-analysis were followed (PRISMA). To conduct this review, the Web
of Science, PubMed, and Scopus databases were explored for the collection of articles.
Additionally, articles from other sources were included as long as they were relevant for
our study. The following string was applied: “Judo” AND “psychology”, “Judo” AND
“psychological preparation”, “Judo” AND “anxiety”, “Judo” AND “mental toughness”,
“Judo” AND “motivation”. The screening of the articles was carried out following three
phases: reading the title, reading the abstract, and reading the full text. Between the two
investigators, a third party independently considered the ongoing process and discussed
the decision with the other researchers. Screening processes were summarized within the
flowchart PRISMA, as shown in Figure 1.

2.2. Inclusion and Exclusion Criteria

Only original articles written in English and published in peer-reviewed journals were
considered for inclusion in this review. The cut-off date for the publication period was set
from the year 2000 to 2021. Various publication formats such as reviews, meta-analyses,
citations, scientific conference abstracts, opinion articles, books, book reviews, statements,
letters, editorials, non-peer reviewed journal articles, and commentaries were excluded.
We considered studies with elite and junior and senior athletes, and both genders were
eligible to be included in the review. Eligible items had to be conducted in judo athletes
and had to include the measurement of psychological parameters within them (e.g., with
rating scales). Both qualitative and quantitative articles were considered.

2.3. Data Extraction

Critical information on the included studies was delineated through tables (Microsoft
Word 2013, Microsoft, London, UK), while a narrative description was performed to analyze
the included literature on the topic. Some studies in the table were presented in narrative
form, while others used signs that were explained in a legend, which provided details
about a particular study that extended beyond the tabular explanation narrated in the
results section. The data retrieved from the included articles concerned the influence of
psychological parameters in judo and how they can, in turn, affect sports performance.
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Figure 1. Flowchart PRISMA.

2.4. Risk of Bias Assessment

Risk of bias was assessed through the Downs and Black [16] checklist for quantitative
research and the JBI Appraisal Checklist for qualitative research [17], evaluating the quality
of original research articles included in the current review. The Downs and Black checklist
is made up of 27 ‘yes’-or- no” questions across five domains (Reporting, External Validity,
Internal Validity—bias, Internal Validity—confounding, Power).

The JBI Appraisal Checklist for qualitative research consists of 10 items with four
possible answers (Yes/No/Unclear/Not Applicable): congruity between philosophical
perspective and the research methodology (Item 1), congruity between research methodol-
ogy and the research question (Item 2), congruity between research methodology and the
methods used (Item 3), congruity between research methodology and the representation
and data analysis (Item 4), congruity between research methodology and the interpretation
of the results (Item 5), cultural or theoretical location of the researcher (Item 6), influence
of the researcher on the research (Item 7), representativity of the sample (Item 8), ethical
approval (Item 9), flows in the conclusion (Item 10).

Two independent researchers (MM and AG) completed the Downs and Black checklist
and the JBI for included articles. The studies evaluated through the Downs and Black
checklist were then distinguished into groups and labeled as ‘high quality’. Concerning the
studies evaluated through the Downs and Black checklist, out of 16 quantitative studies,
11 were judged as “poor quality studies” and five as “medium quality studies”. The
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three qualitative studies were included in the systematic review with a good level of
recommendation (for more information about risk of bias results, see Tables S1 and S2).

3. Results

The characteristics of the studies included in the systematic review are visible in
Tables 1 and 2 (for more information on the competitive level and training experience of
athletes, see Table S3). The results show that weight loss has a meaningful effect on all
components of mood status. Five articles present the relationship between anxiety and
various performance of judokas.
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Table 1. Mood state alterations in judo athletes.

Authors Age Sample Methods/Treatment Questionnaire Parameters Outcomes
Males
Fatigue 1**in WR group (F-U)
n=43 . . Tension 1*in WR group (F-U)
Yoshioka et al. [18] }gg i 8? M =27 Wélfgtirsg:acit;gn POMS Vigor 1*in WR group (F-U)
’ : F=16 T™MD 1*in WR group (F-U)
Females
All variables
Mood state T1 T2
n=20 DIET POMS Confusion ™M, F)
i M =17 = . .
Koral, Dosseville [19] ean age 1\;[7 11(? Questionnaire vigor 15 (M, F)
Tension T (F)
BL F-U
n=10 Questionnaire Fatigue ¥
Hernandez et al. [20] Mean age = 20.7 M=5 Mood state .
F=5 Likert-type scale Tension ™
Vigor T
Mood state EG CG
Tension ™ ™
Depression ™
=42 i *
Fortes et al. [21] Mean age = 21.5 I\n/[ —4 Welght'loss (EG) POMS Anger T
= Questionnaire
Fatigue T
Confusion
Vigor 3* ™
14 RPE Scale and Hooper Questionnaire POMS- Moo'd state Morning Afternoon
Chtourou et al. [22] 2141 1\’;[__ 14 Shutter sprint " Vigor ™
Jump ability Hooper-Q Stress *
Mood state
. . . . Tension
Welght reductlon: psychologlcal profile Depression Each of the dimensions (mood states) showed a
n=20 during 5 successive fights (F1, F5) of a L . I
Isacco et al. [23] 2445 M, F) mulated jud it POMS Anger significant time effect (p < 0.001) and significant
’ stmuiated judo competition Vigor group x time interactions at F4 and F5.
Questionnaire Fati
atigue
Confusion

Legend: F4—Fight number four; F5—Fight number five; WR—Weight reduction group; 1**—Significant increase p < 0.01; t*—Significant increase p < 0.05; |*—Significant decrease

p < 0.05; —Insignificant change; EG—Experimental group; CG—Control group; T1—Four weeks before the competition; T2—One day before the competition; POMS—Profile Of
Mood States; POMS-F—Profile of Mood States French version; Hooper Q—Hooper questionnaire; F-U—Follow up measurement; BL—Baseline; n—Number of participants; M—Males;
F—Females; TMD—Total mood disturbance.
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Table 2. Influence of other psychological aspects on judokas.

Authors Age Sample Questionnaire Parameters Outcomes
Reg. Champ. Interreg. Champ.
Y-2 Trait anxiety
n=12 STALY-2 Y-1 State anxiety T
Filaire et al. [24] 222+16 - ..
M=1 CSAI-2 Cognitive A-state T
Somatic A-state T
Self-confidence J*
Losers Winners
Behavior type B A
Y-2 (trait anxiety) T
Behaviour pattern (Bortner) ™
Y-1 (state anxiety) I
Somatic A-state/28
Filaire et al. [25] ” ?iel . o 11% STALY-2 Cognitive A-state/28 o
: . Self-confidence /36 T
Solving problem factor/32 Py P,
(Problem-focused strategies)
Self-blamed /16 (emotion-focused strategies) T
Avoidance/28 (emotion-focused strategies) ™
Social support approb/20 (emotion-focused strategies) T
Positive re-evaluation/20 (emotion-focused strategies) T
Significant correlation between intrinsic motivation and
identified regulation (p < 0.001).
EPSAS The lowest correlation was obtained between intrinsic
Adaptation of the motivation and amotivation (p < 0.05).
n =101 Perceived Autonomy A significant indirect effect from coach autonomy support to
Gillet et al. [26] Mean age = 18.47 M =69 Self-determined motivation before a competition ‘tuational - . 1
F=32 Support Scale for situational motivation (p > 0.05) via contextua

Exercise Settings to
the sport setting.

motivation (p < 0.01).

Sobel test also showed that the indirect effect (via situational
motivation) of contextual motivation on sport performance was
statistically significant (p < 0.05).
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Table 2. Cont.

Authors Age Sample Questionnaire Parameters Outcomes

Significant positive correlation between the values of age and
self-confidence (r: 0.256, p < 0.05), training age and
self-confidence (r: 0.289, p < 0.05), state anxiety and cognitive
anxiety (r: 0.435, p < 0.05), state anxiety and education level
(r: 0.216, p < 0.05), state anxiety and somatic anxiety
(r: 0.597, p < 0.05), cognitive anxiety and somatic anxiety

State anxiety (r: 0.578, p < 0.05), education level and competition ranking

_ Cognitive anxiety )
Kolayis et al. [27] Age 7;/[—_155 CSAI2 Somatic anxiety A negative correlation ivnag'iii,elrjvzg.gii;veen the values of age
y ' 20.53 +2.93 F s STAI Self-confidence 8 8

and cognitive anxiety (r: —0.278, p < 0.05), age and education
level (r: —0.376, p < 0.05), training age and state anxiety
(r: —0.330, p < 0.05), training age and education level (r: —0.434,
p < 0.05), training age and somatic anxiety (r: —0.280, p < 0.05),
state anxiety and self-confidence (r: —0.652, p < 0.05), cognitive
anxiety and self-confidence (r: —0.367, p < 0.05), education level
and self-confidence (r: —0.220, p < 0.05), somatic anxiety and
self-confidence (r: —0.470, p < 0.05).

Self-esteem
Education level

Pre-comp. Pre-Comp Post-comp Post-comp
Sen. Jun. Sen. Jun.
General Stress # 14
Emotional Stress T# N.A. N.A.
N.A. g Lack of Energy 14# N.A. N.A.
Noce et al. [28] Junior (—18) (NI F) RESTQ-Sport scores Success 1 1
Senior (+18 !
enior (+18) General Well-being T4 T4
Sleep Quality N.A. N.A.
Emotional Exhaustion # N.A. N.A.
Being in Shape T N.A. N.A.
The difference for STAI-T anxiety scores were significantly
STAI-T scores different between females and males only for juniors (p = 0.017).
Junior n =098 STALT FCQ-T subscales
Molina et al. [29] (under —20) M =56 FCQ-T Anticipation of positive reinforcement In the anticipation of the positive reinforcement scale, juniors
Senior (+20) F=42 p p scored significantly higher than seniors (p = 0.001)

In the anticipation of relief from the negative states scale,

Anticipation of relief from negative states seniors scored higher than juniors (p = 0.01)
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Table 2. Cont.

Authors

Age

Sample

Questionnaire

Parameters

Outcomes

Suarez-Cadenas
et al. [30]

Aged between 16
and 69
Mean age =
28.73 + 13.96

n=118
F=24
M=94

SMTQ
The Sport
Multidimensional
Perfectionism Scale

MT

Perfectionism

Veterans scored higher than elite and sub-elite athletes on MT
(p <0.001).
Perfectionistic strivings global scores only differed between
veterans and sub-elite group (p < 0.001).
Striving for perfection subscale showed that veterans scored
higher than both elite and sub-elite athletes.
Linear regression model showed that MT is positively
associated with perfectionistic strivings (p < 0.001) and
negatively associated with perfectionistic concerns (p < 0.001).

Korobeynikov et al.

[31]

N.A.

Level of motivation
Questionnaire test

Mental state of high qualification judo athletes with
different levels of motivation

Mental efficiency is significantly higher in the group of athletes
with a predominance of motivation to achieve success (group 1)
compared to a group of groups of judo athletes with average
levels of motivation.

Athletes with average levels of motivation to achieve success
(group 2) and avoid a failure have significantly lower overall
mental performance and discomfort compared to other groups.
Athletes with high levels of motivation to achieve success
revealed high stress resistance. The speed of response to stress
factors is greatest in a group of athletes with a motivation to
avoid failure (group 3)

The impulsiveness index is significantly higher in the group of
athletes with an average level of motivation

Silva et al. [32]

Mean age = 24.6

Interview protocol

Mental toughness in judo (elite and sub-elite athletes)

All subjects reported the importance of emotional regulation,
resilience, self-confidence, attention regulation, self-motivation,
and optimism.

Nevertheless, combativity appears to be the only mental
toughness attribute typical to judo.

Kavoura, Ryba [33]

Mean age = 19.6

Interview

Identity tensions (dual career —plan for the future)

Some female judo athletes may experience identity tensions and
lower their athletic aspirations in seeking to meet the new
societal expectations embedded in the dual career discourse.

Paez-Ardila et al.
[34]

Age
N.A.

Staxi
Stai

Basal anger out
Anxiety
Anger

Significant statistical differences (p < 0.05) were found between
winners and losers. Losers had higher levels of anger, while
anxiety was higher for the winners.

Statistically significant difference in basal anger out (p = 0.035)
The subjects who were going to lose had a higher level of anger
than those who won.
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Table 2. Cont.

Authors Age Sample Questionnaire Parameters Outcomes
=117 One-dimension Respondents presented that ’fhe mental toughness is positively
Mean age Mental correlated with age (p = 0.007).

Yasar, Turgut [35] M =63 mental toughness . .

20.65 toughness The mean scores observed for mental toughness were higher in
F=54 scale
males compared to females (p = 0.032).
Intrinsic motivation appears to be the most self-determined
S construction of motivation, which refers to performing an
n=12 RWL Motivation to compete activity in order to obtain satisfaction and pleasure generated
Gordon et al. [36] Age range = 20-28 F=7 . y . p &
M=5 Interview from participation.

- RWL negatively affected emotions. Struggling and anger were

Negative emotions and struggle

observed during the weight reduction procedures.

T*—Significant increase p < 0.05; |*—Significant decrease p < 0.05; c—Significantly different p < 0.001 compared to F1; Reg. Champ—Regional championship Interreg. Champ—
Interregional championship; Pre-comp—Pre-competition; Post-comp—Post-competition; Jun—]Junior; Sen—Senior; N.A.—Not available; 1#—Significantly higher compared or

juniors/seniors; —Insignificant change; MT—Mental toughness; STAY-2—State trait anxiety inventory 2; CSAI-2—Competitive state anxiety inventory 2; RESTQ-Sport scores—
Recovery-Stress Questionnaire; SMTQ—Sports Mental Toughness Questionnaire; STAI-T- State-Trait Anxiety Inventory; FCQ-T- Food Craving; STAI—State Trait Anxiety Inventory;
STAI-Y-2—State-Trait Anxiety Inventory; EPSAS—Echelle des Perceptions du Soutien a I’Autonomie en Sport; Staxi—State trait anger expression inventory; Stai—State trait anxiety

inventory; RWL —Rapid Weight Loss.
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Only two studies emphasize the importance of motivation in judo athletes. Coach
autonomy support has a major role in self-determined motivation of young judokas [33].
Silva et al. [32] assessed the profile of mental toughness in judo.

4. Discussion

The goal of this study was to examine the impact of different psychological parameters
on sports performance in judo athletes. Anger, tension, confusion, depression, fatigue, vigor,
anxiety, motivation, and mental toughness have been identified as crucial psychological
aspects that discriminate successful and less successful judokas.

Weight reduction definitely leads to changes in mood state segments. In general,
weight loss increases negative mood state factors (anger, confusion, tension, depression,
and fatigue) and decreases vigor, which is a positive component. The use of weight loss
techniques causes elevated anger, confusion, and depression in young wrestlers [37-39].
Also, in some combat sports, weight reduction negatively affects the level of fatigue,
tension, and total mood disturbance before competition [40,41]. On the other hand, vigor
was inversely associated with the application of rapid weight loss [42]. The literature
presented that weight loss increases the total mood disturbance of senior and junior judo
athletes [18]. Also, it is significant to mention that weight reduction probably has a stronger
effect on mood state alterations in male than in female judokas [18,19]. Therefore, it is
suggested that female participants have a better psychological response to weight loss
compared to males. Authors describe this phenomenon as a psychological stress potentially
induced by the actual weight loss in males, while in females, it might be provoked by
anxiety caused by the general concept of weight loss before the actual start of the physical
process [18]. Mood variability is an important determinant of the manifestation of sports
potential. There are contradictory results on the influence of anger on athlete performance.
Péaez-Ardila et al. [34] showed that judokas with increased anger were those who were
defeated, while higher levels of anger improved the chances of better performance in
individual and team sports [42,43]. Furthermore, the vigor deficit reduces the probability
of winning [44]. Elevated tension, which is also a consequence of weight loss in judokas,
has a positive effect on the performance of athletes [43,44]. On the contrary, lower levels of
depression are desirable before the judo championship [43]. The control of all aspects of
mood state requires great attention in judo and other sports because they can significantly
contribute to the final outcome in competitive matches.

Anxiety is one of the most important psychological variables in modern sport. Much
research has been devoted to understanding the relationship between anxiety and sports
performance. Judo athletes marked as losers had higher levels of cognitive anxiety, but
winners had more self-confidence [25]. Similarly, combat athletes who won their matches
reported less cognitive and somatic anxiety and more self-confidence than those who
lost [45,46]. State and trait anxieties were lower for winners than losers [47-49]. Competi-
tion at a higher level caused an increase in somatic and cognitive anxiety and a decrease
in self-confidence in judokas [24]. In elite basketball athletes, playing against a tougher
opponent has also raised both aspects of anxiety [50]. Age and gender are relevant predic-
tors of judoka anxiety. Age was inversely related to cognitive anxiety and junior females
had higher anxiety scores than males [27,29]. Freire et al. [51] found that older jiu-jitsu
athletes presented lower magnitudes of cognitive anxiety. In accordance with the results of
this study, males were less anxious than females in sports such as wrestling, karate, and
taekwondo [52,53]. It is obvious that anxiety has a huge impact on the performance of judo
athletes. Mental training techniques are necessary to monitor and maintain optimal levels
of anxiety. Additionally, overtraining leads to increased emotional stress and exhaustion
in junior judokas [28]. Intensified training periods can elevate psychological stress and
fatigue in professional football players [54].

Another meaningful psychological parameter is motivation. Judo athletes with a
high level of motivation have superior mental efficiency and a lower impulsivity index
than those who are less motivated [31]. Stronger motivation to exercise was negatively
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correlated with mental burnout in weightlifters [55]. As in the presented review article,
coaches’ autonomy support has a significant effect on the self-determined motivation that
positively affects the sports performance of young athletes [56-58]. Combativity is an
attribute of mental toughness typical for judokas [32]. Combativeness includes a tendency
to dominate the rival, an energetic and aggressive attitude towards fighting in order to
neutralize the opponent’s game [32]. The importance of combativity in judo has been
previously shown in the literature [59]. Successful judokas and other combat athletes are
characterized by a high level of mental toughness [35,60,61]. As with anxiety, age and
gender were important determinants of mental toughness [35]. Researchers emphasize
that gender differences are present due to different perceptions of females and males in the
process of socialization, while maturity and training experience explain the higher values of
mental toughness in older athletes [35]. Moreover, mental toughness has been responsible
for increasing perfectionistic strivings and decreasing perfectionistic concerns in judo and
other sports [30,62]. Finally, the concept of a dual career can be a problem for female judo
athletes [33]. Skrubbeltrang et al. [63] demonstrated that the overlap between school and
sports in students with higher socioeconomic statuses probably leads them to focus more
on learning.

This review paper has several relevant limitations. There are a small number of
articles that analyze the relationship among significant psychological parameters, such
as motivation and mental toughness and the performance of judokas. Additionally, the
search strategy for articles was limited to those written in English language. The sincerity
of athletes in completing the psychological questionnaires could have influenced the final
results of all research. There is an obvious lack of studies that focus on the impact of the
mentioned psychological segments on aerobic, anaerobic, or technical performance in judo
athletes. Future research should go in that direction.

5. Conclusions

In summary, the results of the study show that sport psychology has an important role
in the manifestation of judoka performance. The components of mood state (anger, tension,
confusion, depression, fatigue, and vigor), anxiety, motivation, and mental toughness have
been identified as key psychological parameters potentially affecting the outcome of judo
matches. Successful judokas likely possess higher vigor, good control of negative aspects
of mood state, less anxiety, and increased values of motivation and mental toughness.
Therefore, cooperation between coaches and sports psychologists is necessary to monitor
the mentioned aspects due to their impact on judo performance.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/ijerph19042093 /s1, Table S1: Risk of Bias of quantitative studies
through the Downs and Black checklist; Table S2: Risk of Bias of quantitative studies through the JBI
Appraisal Checklist; Table S3: Competitive level and training experience.
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