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Abstract

Aggression is a behavior that involves a simultaneous

activation of physiological, biochemical, neurologi-
cal, and behavioral components and emotions, such as
anxiety and anger. In humans, sports can be considered
as a form of display because they allow aggression
to be expressed with a low probability of permanent
damage to subjects. The competitions have been used
as models to evaluate the activation produced by its
different stages, such as the outcome of the combat.
Judo has been used as a model of competitive aggression
to evaluate the different body responses in agonistic
behaviors in humans since it offers a context to those
studied in animal fights. The aim of this study was to
evaluate the effect of winning/losing in the levels of
anger and anxiety in regional male judo fighters, linked
to the Pard Federation of Judo, Brazil. The stax1i and
STAI psychometric scales and their results were used in

a correlation analysis to know the interaction between
the components of the scales with the total number of
strikes, using a pre/post fight evaluation and the filming
of'the fights. 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, being that judo is a mean of competition
in which such behaviors can be expressed in a socially
accepted way.

Keywords: Defensive aggression; offensive aggression;

sport; anxiety; anger.

Resumen

La agresion es un comportamiento que implica una

activacion simultanea de componentes fisioldgicos,
bioquimicos, neuroldgicos, conductuales y emocio-
nales como la ansiedad y la rabia. En los humanos, los
deportes pueden considerarse una forma de exhibicion
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porque permiten que la agresion se exprese con una
baja probabilidad de dafio permanente a los sujetos.
Las competiciones se han utilizado como modelos
para evaluar la activacion producida por las diferen-
tes etapas de la competencia, como el resultado del
combate. El judo ha sido utilizado como un modelo
de agresién competitiva para evaluar las diferentes
respuestas del cuerpo en comportamientos agonisti-
cos en humanos, ya que ofrece un contexto similar a
los estudiados en peleas de animales. El objetivo de
este estudio fue evaluar el efecto de ganar/perder en
los niveles de rabia y ansiedad en luchadores de judo
vinculados a la Federacion de Judo de Para, Brasil. Se
utilizaron las escalas psicométricas STAXI y STAL, y sus
resultados fueron usados en un andlisis correlacional
para conocer la interaccion entre los componentes de
las escalas con el numero total de golpes, utilizando
una evaluacion pre/post lucha y la filmacion de las
peleas. Se encontraron diferencias entre ganadores y
perdedores estadisticamente significativas (p< 0.05);
los perdedores presentaron mayores niveles de rabia,
mientras que la ansiedad fue mayor en los ganadores,
debido a que el judo es un medio de competicion en el
que pueden expresarse de manera socialmente aceptada
dichos comportamientos.

Palabras clave: agresion defensiva; agresion ofensiva;

deportes; ansiedad; rabia.

Resumo

A agressdo ¢ um comportamento que implica uma ativa-

¢do simultanea de componentes fisiologicos, bioquimi-
cos, neurologicos, comportamentais € emocionais tais
como a ansiedade e a raiva. Nos humanos, os esportes
se podem considerar como uma forma de exibicdo
porque permite que a agresso se expresse com uma
baixa probabilidade de dano permanente aos sujeitos.
As competi¢des se tém empregado como modelos para
avaliar a ativagdo produzida pelas diferentes etapas da
concorréncia como o resultado do combate. O Judo6 tem
sido usado como um modelo de agressdo competitiva
para avaliar as diferentes respostas do corpo em com-
portamentos agonisticos em humanos, pois oferece um

contexto similar aos estudados em brigas de animais.

O objetivo deste estudo foi avaliar o efeito de ganhar/
perder nos niveis de raiva e ansiedade em lutadores de
judo ja vinculados a Federagdo de Judo de Para, Brasil.
Se utilizaram as escalas psicométricas STAXI e STAI €
seus resultados foram usados em uma analise de corre-
lagdo para conhecer a interag@o entre os componentes
das escalas com o nimero total de golpes, utilizando
uma avalia¢do pre/pds briga e a filmagem das lutas.
Encontraram-se diferengas entre ganhadores e perde-
dores estatisticamente significativa (p<0.05); perdedo-
res apresentaram maiores niveis de raiva, enquanto a
ansiedade foi maior para os ganhadores. Sendo que, o
judd é um meio competi¢do, onde podem expressar-se
de forma socialmente aceitada, ditos comportamentos.
Palavras-chave: agressdo defensiva; agressio ofensiva;

esportes; ansiedade; raiva.

Martial arts originated from different fighting
techniques that were applied in excessive and
non-ritualized aggressive confrontations. Judo has
been used with a competitive aggression model
to study the neuroendocrine response in humans’
fighting behaviors since it provides a context similar
to those found in the daily encounters studied in
animals (Geniole, Bird, Ruddick, & Carré, 2017,
Parmigiani et al., 2009; Salvador, Suay, Gonza-
lez-Bono, & Serrano, 2003). In natural situations,
aggressive behavior is used to maintain or obtain
resources, such as social status, territory, food, and
access to partners for reproduction (Martinez-Diez,
2008). In this way, aggression is a behavior that
attends to a determined function, triggered by a
stimulus that generates a behavioral response and
a physiological and biochemical activation that
allows individuals to react to situations that could
endanger their life or resources.

The biochemical and neuroanatomic basis of
interspecific and intraspecific aggression, as well
as its manifestations have been explored in differ-
ent researches regarding their pharmacology and
chemistry (Arias-Carrion, Stamelou, Murillo-Ro-
driguéz, Menéndez-Gonzalez, & Pdppel, 2010;
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Siever, 2008; Takahashi, Shimamoto, Boyson,
Debold, & Miczek, 2010), behavioral expression
(Alcazar-Corcoles, Verdejo-Garcia, Bouso-Saiz,
& Bezos-Saldafia, 2010; Montas, 2011; Rosell &
Siever, 2015; Siever, 2008; Verona, Patrick, Curtis,
Bradley, & Lang, 2004), and physiology (Alca-
zar-Corcoles et al, 2010; Siever, 2008; Von Borries
etal., 2012) —see table 1.

A trait used to study the agonistic behavior in
animals is the aggressive display, defined as the
patterns of behavior that allow transmitting dif-
ferent types of information (Paton & Caryl, 1986).
In general, fights always start with sensory expres-
sions designed to discourage the candidate from
starting combat, reducing the possibility of harm
and death (Blank, Ruckstuhl, & Yang, 2015). In
humans, sport is considered a ritualized agonistic
struggle characterized by games, where the con-
flicting members win the reward and prevent the
other group from winning it, the aggression used
tends to be symbolic and destined to gain victory,
even before the opponents have been defined (Se-

Table 1.

bastian, 2013). Using aggressive display to gain a
tactical advantage in the confrontation that allows
increasing the probability of victory will be a way
to choose the best components to be transmitted
to the next generation (Huber, Bannasch, & Bren-
nan, 2011). Considering that humans also fight for
different rewards in sports, we may conclude that
socially constituted prices, such as money or a bet-
ter job position, are objectives of disputes that are
also beyond those found in animals (Dos Santos,
Junior, Torralba, & Lopez, 2017; Schiphof-Godart,
Roelands, & Hettinga, 2018).

It seems that in many species, there is an effect
related to the result of an encounter between con-
specifics, called winning or losing; winning a fight
increases the likelihood of future wins, and losing
will increase the risk of losing in the future (Geniole
etal., 2017; Ouergui et al., 2016). The winning-los-
ing effect is considered adaptive, since participation
in fights will decrease or increase, regarding the
last social experience (Lehner, Rutte, & Taborsky,
2011; Trannoy & Kravitz, 2017; Zhou et al., 2017).

Types of Aggressions, according to object, trigger stimulus pattern, observed behavior, and affection, as well as indi-
cation of possible associated brain areas and neurochemistry

Triggering

Involved Areas of brain

Aggression Object Stimuli Behavior affection involved Neurochemistry
Defense of Presence of Avoidance / flight / .
. . Fear / anxiety Insula
predation predator avoidance -5-HT
Amygdala A
Co-specific ~ Competition for . . . Thalamus .
. + 1
Defensive defense feature Fight/ display Fear / anxiety Hypothalamus (J_(;;tslso
Fight / display / Rafe +DA
Defense of  Risk of loss of 181t/ dispaay . ATV
the offsprin offsprin avoidance / Fear / anxiety Accumbens “GABA
pring pring Escape / avoidance
Slooi Hunger / Thalamus .
Predation Physiological Hunting deprivation / Insul +Cortisol
need (hunger) . . sula + TES
Offensive will/ desire Amygdala GABA
Intraespecific Competition for ) . Pre-optical area _5-HT
(dispute) feature Fight / display Anger Hypothalamus

Acronym: ATV: Ventral Tegumentary Area; 5-HT: serotonin; NA: Noradrenaline; TES: Testosterone; DA: Dopamine; GABA:
Gamma-a butyl butyric acid; +: Increase; -; Decrease
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Anxiety and Anger in Combat Sports

The emotional responses of athletes are funda-
mental aspects in their performance and training,
both sports and psychological. The competitive
experience and the type of sport will influence the
interpretation that the athletes make of the behaviors,
it will be affected by the previous results, level of
anxiety and anger, among other components (Garcia,
Zafra, & Toro, 2008; Gomez, Sanchez, Sanchez,
& Amarillo, 2016).

Sports practices and competitions are con-
sidered stressful situations for each of the people
participating in them, due to the stress produced.
Different negative states may arise in the com-
petitors, anxiety is one of those that has been studied
in the context of competition (Pefa & Oreja, 2019;
Pulido, Fuentes, & De la Vega, 2019; Strahler,
Berndt, Kirschbaum, & Rohleder, 2010) since it
appears before and during it and can adversely af-
fect sports performance (Oliva & Hernandez-Pozo,
2009). In addition, anxiety has been considered as
a physiological advantage that prepares the body
for exercise, making energy available for the first
moment of the competition (Fry, Schilling, Fleck,
& Kraemer, 2011).

In sports, it has been defined with respect to the
stability in the time of the symptom or characteristic
in people (state or trait). The transient emotional
condition of the human being, characterized by
subjective feelings of tension and apprehension, as
well as by an overactivity of the autonomic nervous
system that can change over time and fluctuate in
intensity is defined as state anxiety (Spielberger,
Gorsuch, & Lushene, 1982). Whereas, the rela-
tively stable anxiety propensity that differentiates
individuals in the tendency to perceive situations
as threatening, which would increase anxiety
levels is called trait anxiety (Spielberger et al.,
1982). Following this classification, some studies
have focused on the anxiety regarding its activation
in and out judo competitions (state), and how it is
a part of personality that affects how the athlete

behave (trait) (Sanioglu, Ulker, & Tanis, 2017;
Papacosta, Nassis, & Gleeson, 2016).

Anger has been defined as an unpleasant and
more basic emotion than hostility and aggressive-
ness (Spielberger et al., 1985). It is considered a
negative and destructive emotion that may be re-
lated to feelings of sadness, angst, rage and fury
(Modrcin-McCarthy, Pullen, Barnes, & Alpert,
1998). Anger is an emotional component, mainly
composed of intense emotions (fury), which is
preceded by a physiological neurochemical ac-
tivation, as well as a subjective experience of
sensations and different types of coping and ex-
pression, which can vary considering the nature of
the situation and the intensity of the element that
produces the emotional control that has the subject
of cultural and social factors and the presence of
mental disorders (Benézech, 2016). Anxiety and
anger can be studied as a personality trait, as well
as a transient emotional state (Fernandez et al.,
2019; Spielberger, et al., 1985).

In its expression, anger can take many forms
such as violence, self-inflicted injuries, and physical
and verbal aggression, among others; these types
of aggressions generated by anger are commonly
used in sports, but not necessarily with the same
results or motivation. In contact and combat sports,
it has been suggested that before a competition,
individuals may present anger states (Salvador
et al., 2003), which are influenced by biological
variables that include neurological and endocrine
mechanisms (Parmigiani et al., 2009). Information
on the effect of anger in sports is contradictory
since it may appear in relation to victory or defeat
(Robazza & Bortoli, 2003); in pre-competition, it
is considered negative, so intervention programs
try to improve athletic performance seeking to re-
duce this emotional state (Loehr, 1982). It can be
considered positive because a low intensity of anger
can help the athlete’s performance (Proios, 2012),
for example, in fighting sports, the fighter can use
anger to bring more energy to the movements, con-
sidering this as a tactical advantage. The use of low
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levels of anger can be understood as an important
component in physical contact sports, where it can
increase the intensity, but not the risk of attacking
others (Olivia & Hernandez-Pozo, 2009).

Judo requires a non-cyclical and intermittent
physical effort, a melee fight by two athletes,
where the goal is to beat the opponent before the
time ends either by throwing him to the ground
or by immobilizing him (Garcia et al., 2008). As
a sport, training and competence have similar
technical and mechanical stress, but the second
leads to a state of different physiological demands
(Serrano, Salvador, Gonzalez-Bono, Sanchis, &
Suay, 2001). In addition, the stressful potential
of the competitions, age, experience, and training
process, in the end, increase the number of implic-
it psychological demands to the sports modality
(Garcia et al., 2008).

Different studies have used the competitions as
models to explore the emotional activation produced
by its different moments, such as training (Salva-
dor etal., 2003) and competition intervals (Salvador
et al., 1999), to observe the result (Salvador et al.,
1999). In sports like judo, one of the difficulties
that apparently arises with this type of study is the
impossibility to control the variables completely.
However, this does not prevent the sports confron-
tations from being considered as reliable to obtain
the results of the emotional measures, especially
those related to aggression (Pesce et al., 2015).

Studies have found that the closer a competition
is, the anger levels measured in questionnaires
are higher (Pesce et al., 2013; Pesce et al., 2015).
After the competition, the scores on the rage scale
(staxi) were higher in the athletes who won, in
comparison to those who lost in an official com-
petence, and as soon as they were restored 30
minutes after the competence.

Considering the above, it is possible to conclude
that aggression is a sports activity phenomenon
related, which can be understood as a display form
with different levels of anxiety and anger among
winning and losing athletes in different sports, such
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as judo. The present research aimed to evaluate
the effect of winning or losing in a judo fight in the
levels of anger and anxiety in male regional judo
athletes, regularly linked to the Paraense Federation
of Judo, Brazil, before and after competitions, as
well as the correlations between total strikes and
the different anger and anxiety scales evaluated
in the three moments of the research.

Method
Participants

Twelve regional judo male athletes, regularly
linked to the Paraense Federation of Judo, Brazil,
who had a competitive experience of at least five
years, were properly ranked, and officially autho-
rized by the Federation were selected. Regarding
the technical capacity, all the athletes presented
at least the purple belt. People with any evidence
of cardiovascular disease, a history of endocrine
disorders or hypertension, or even those who used
steroid-based drugs were excluded.

Instruments

State-Trait Anger Expression Inventory
(Spielberger & Biaggio, 1992). In this self-report
inventory, anger is defined as a primitive emotion
that does not need an attitudinal or cognitive com-
ponent; it is only a behavioral expression, different
from hostility. The STAXI is composed of eight
subscales, with a Cronbach’s alpha between 0.69
and 0.88 (Thadeu & Ferreira, 2013): “transitory
state of anger at the time of application of the tests
(0.86),” trait (0.87) “Stable chronic anger”. Tem-
perament: “trait’s subscale indicates the chronic
tendency to anger”; in addition, Allport (1961;
quoted by Izquierdo, 2002) defined it as:

that which characterizes the emotional nature

of an individual; includes the susceptibility to
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emotional stimulation, the force and speed with
which the responses, the state and its fluctuations
in intensity are accustomed to produce, and the
phenomena are characterized as depending on the

constitutional structure and the inheritance.

Reaction: “trait’s subscale indicates the tenden-
cy to react with anger in situations of ego-threat
and self-esteem;” anger out (0.82): “tendency to
attack others or the environment;” anger in (0.73):
“unconscious tendency to blame —can lead to de-
pression;” control of anger (0.79): “conscious ten-
dency to control anger, suppress it,” and expression:
“global measure of anger, taking into account the
three previous scales;” STAXI was validated for its
use in Brazil (Azevedo, Wang, Goulart, Lotufo, &
Bensefior, 2010; Spielberger & Biaggio, 1992) and
has also been widely used to assess anger in sports.

The Trait-State Anxiety Inventory (STAI) was
designed by Spielberg, Gorsuch and Lushene in
1970 and validated for its application in Brazil
by Spielberg, Biaggio and Natalicio (1979). STAI
is a self-application scale that allows you to as-
sess anxiety, both as a state and as a trait. The
questionnaire consists of 40 questions, placed
in terms of intensity (from almost never to usu-
ally). The questions are divided into two scales:
the state-anxiety understood as an experience
at the time, a sense of insecurity, helplessness as
perceived harm that can lead to worrying or fleeing
and avoiding, and another scale of anxiety-trait
measures the tendency to perceive stressful situa-
tions as dangerous and threatening, and respond
to different situations with different intensity. In

STAXI STAI

Figure 1. Data collection procedure

its refined version, it uses 13 for the state and 12
for the trait (Kaipper, Chachamovich, Hidalgo,
Da Silva Torres, & Caumo, 2010).

To count the number of strikes in the encounter,
we recorded (Sony DCR-sX20) and later analyzed
them, using the ethogram proposed by Miarka in
2014, who defined “hits”, effective or not, as the
technique applied in standing combat with arms,
legs or hips. The filming was done with full view of
the fighters, as well as making a fight time control.

Procedure

All measurements were made in a judo com-
petition with the exception of the baseline, which
was taken at the training site and out of competi-
tion (figure 1), before completing the anamneses
and the terms of consent. The full versions of the
STAXI 2 and STAI tests were applied at least three
weeks before competition. After the baseline’s mea-
sures were taken, the athletes were accompanied
to a competitive event in the city of Paragominas,
where the second and third measurements were
taken, the first one, half an hour before the fight,
and the second, after the fight was concluded.
These evaluations used the refined versions. In
the case of STAXI, 4 scales and in the case of STAI,
25 questions (Kaipper et al., 2010).

After the competition results, the fighters
were separated into two groups, winners (8)
and losers (4), and the anger and anxiety scales
were applied. The fights were filmed to count the
number of strikes; right after the fight, the instru-
ments were re-applied.

STAXI STAI
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Ethical care

Research Ethics Committee of the Federal Uni-
versity of Para Opinion no. 1622 308. Confirmation
of participation in the study was determined by the
signing of a consent form prepared for this purpose.

Data analysis

For the data analysis, we used the SigmaStat 3.5
software (Systac Software Inc.). The fight data was
summarized in the number of strikes, adding the
strikes of hip, feet and pitch. Data used for analy-
sis showed normality when statistically analyzed.
In order to evaluate the effect of the result of the
fight (win/lose) on the different behavioral mea-
sures pre-fight and post-fight, a one-way analysis
of variance (one-way ANOVA) was done, where the
factor was related to the result (winners vs. losers).
In addition, an ANOVA for repeated measures was
performed that allowed to evaluate the data in re-
lation to time (basal, pre-, and post), and to know
the possible differences between and intragroup.

Finally, a Pearson correlation was performed to
know the relation between the measured compo-

Figure 2.

nents (STAXI-STAI-Number of Strikes). In the case
of the measures evaluated by the refined versions,
the values were normalized with a simple three
rule in relation to the total score in the baseline
evaluations. A p <0.05 was used for all cases.

Results
Effect of Winning/Losing in Anger and Anxiety

The analysis of variance of a factor (one-way
ANOVA) performed to evaluate the effect of the
result on the STAI and STAXI scales revealed that
there was no statistically significant difference for
most scales. However, the same analysis showed
(figure 2) a statistically significant difference in
basal anger out (F [1:10]=15.955,p=0.035, vD=
1,43). The subjects who were going to lose had a
higher level of anger than those who won.

Although the difference was not significant,
the analysis also revealed a trend with respect to the
baseline state of the STAI basal (F [1:10] = 4,390,
p = 0.063, vD = 1,43), which refers to a higher
anxiety state in the winning subjects.

STAXI basal anger out, total mean of the sample, mean of the winners (Mean W) and the losers (Mean L); *, >; where
W — Winners of the fight; L — losers of the fight; SB — sTAXI Basal; (One-way Anova, P<0,05).
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Differences between Groups and Inter-
Groups over Time (Winners and Losers)

Regarding the differences between groups and
inter-groups, the ANOVA for repeated measures
showed that in STAXI, there were no statistically
significant differences between winners and losers
(figure 3), for any of the scales evaluated in the
three moments of the research.

STAI had statistically significant differences be-
tween the winners and losers (repeated measures
ANOVA), both in the state (F [1, 10] = 5.655, p=
0.039) and in the trait (F [1, 10]=8.794, p=0.014).
The losers presented higher levels of anxiety than
the winners did (figure 4). In addition, there was

STAXI

STAXI

Figure 3.

also a difference in anxiety levels over time, where
the trait and the pre- and post-fight state were higher
than in baseline measurements (for losers).

Correlations between Total Number of
Strikes, Anger and Anxiety

After the above analysis, the Pearson correla-
tion was made, using the data for baseline anger
and anxiety (figure 5), pre-fight (figure 6), and
post-fight (figure 7), along with the total number
of strikes, of the three competition times. There
were different positive and negative correlations
(p <0.05) between the different values of each
moment and between moments.

STAXI

STAXI

STAXI Trait, State, Temperament and Reaction through investigation, total means, Mean of Winners (Mean W), Mean of
Losers Mean (Mean L), basal, pre e post fight, where SB — STAXI Basal; S-Pre — sTax1 Pre fight; S-Pos — sTaxi Post fight.
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Evidence of the Effect of Winning or Losing in Levels of Anger and Anxiety in Judo Fighters =

STAI

Figure 4.

STAI

STAI State and Trait through investigation, total means, Mean of Winners (Mean W), Mean of Losers Mean (Mean L),
basal, pre e post fight, where * > ; and + >. ANOVA for repeated measures (p< 0.05).

Figure 5. Positive and negative correlations between

Total number of strikes and basal anxiety and anger (p<0.05). (=) Positive correlations; (--->) negative correlations.

In the baseline measurements, we found cor-
relations with the total number of strikes and anger,
but not with anxiety, trait anger, and the number of
strikes negatively correlated (r=-066,p=0.019).
However, the basal control positively correlated
with the number of strikes (r = 0.625, p = 0.30).
The same was also found between control and

Avances en Psicologia Latinoamericana / Bogota (Colombia) / Uol. 38(2) / pp. 1-18 / 2020 / 1SSNe2145-4515

trait (r = -0.581, p = 0.048), and positively with
the temperament (r = 0.812, p = 0.001), the re-
action (r=0.792, p=0.002), and the expression
(r=0.614,p=0.034). A positive correlation was
also found between the baseline states of STAXI
and STAI (r = 0.852, p = 0.000) and STAI trait (r =
0.868, p =0.000).
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Correlations Results: STAI and STAXI
Pre-Fight

Regarding the pre-fight results and the total
number of strikes, a negative correlation with
temperament (r=-0.596, p=0.41) was identified,
plus temperament positively correlated with the
pre-fight anger trait ( r = 0.743, p = 0.006) with
post-fight trait (r=0.718, p=0.009), and temper-
ament (r = 0.803, p = 0.002), and with state pre-
trait (r=0.642,p =0, 24 & r=0.743, p = 0.024,
respectively) and post-fight (r = 0.709, p=0.010
andr=0.638, p=0.026, respectively) of the STAL

The trait of pre-fight anger positively correlates
with pre-fight reaction (r =0.702, p=0.001), the
trait (r=0.861, p = 0.000), the temperament
(r=10.812,p=0.001), and the reaction (r=0.727,
p=0.007) post-fighting, and STAI with the anxiety
state, trait (r=0.618, p=0.032 & r=0.703,
p = 0.011, respectively), and post-fight (r=0.662,
p=0.019 & r=0.616, p = 0.33, respectively).

Correlations Post-Fight: Results of sTAI
and STAXI

Finally, the post-fight results had correlations
with each other. In addition to those previously

Figure 6. Positive and negative correlations between

®  Héctor Andrés Pdez-Ardila, italo Sergio Lopes Campos, Amauri Gouveia Jr.

mentioned, in this case no correlation was found
in relation to the number of strikes.

Anger trait in this case correlated with the tem-
perament (r = 0.883, p=0.000) and the reaction
(r=10.907, p = 0.000), and STAI with the state
(r=10.684, p=0.014) and the trait (R = 0.756,
p=0.004).The temperament correlated positively
with the reaction (r = 0.687, p = 0.014) and the
state (r = 0.637, p = 0.026) and trait (r = 0.636,
p = 0.026) of stal, and the reaction correlated
with STAI’s trait (r = 0.581, p = 0.047).

Discussion and Conclusions

There were differences between the groups of
winners and losers in relation to anxiety, but not
to anger, both the state and the trait varied in the
groups regarding time. The final post-fight anxiety
was higher in comparison to the basal and pre-fight;
the change in strikes was associated with a tempo-
ral perception of different questions found on the
scale. In the case of the winners, the pre-competitive
anxiety was higher than that post-fight. The low
pre-fight anxiety and the levels of anger have been
associated with an increase in energy and, in certain
amounts, can even be an advantage to increase the
confidence of the athletes, as well as to improve

Total number of strikes and pre-fight anxiety and anger (p<0.05). () Positive correlations; (--->) negative correlations.
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Figure 7. Positive and negative correlations between

Total number of strikes and post-fight anxiety and anger (p<0.05). (=) Positive correlations; (--->) negative correlations.

the decisions made by judokas (Lane et al., 2010;
Valente, Moreira, & Zanetti, 2012; Vaughan,
Laborde, & McConville, 2019).

These data corroborate the study carried out
by Gea Garcia, Alonso Roque, Urena Ortin, and
Garcés de los Fayos Ruiz (2016), the increase in
anxiety, called tension in the research, increased
in intensity previously and in the confrontations;
however, anger decreased in intensity. This increase
in anxiety has been reported as an advantage for
competitions by different studies that include both
individual or team sports (Arruda, Aoki, Paludo, &
Moreira, 2017; Cintineo & Arent, 2019; Fry et al,
2011; Radzi, Yusuf, Amir, & Mansor, 2018). For it
to be effective, the athlete has to be prepared to cope
with the stress response (Papacosta et al., 2016).

Correlations evidenced the relationship be-
tween the scales, the measured affections, the
number of strikes, anger, and anxiety. In relation
to the scales, these correlations were related to the
internal consistency of the tests, where different
questions evaluate different components, as in
the case of STAXI-2 and its 8 scales. In relation to
the sTAI, which are two different scales for state
and trait, this correlation was associated with an
anxious reaction in everyday situations due to the
emotional component that remains over time, a way
to actually confirm the anxious response, was the
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correlation found between the basal line and the
states in the three moments of the competition. A
trait of anxiety affects the way in which people
usually react to stressful situations, in the case of
sportsmen competition.

Finally, in what refers to correlations, anger
correlated with the number of strikes, but anxiety
did not. The correlations were mostly negative,
where the trait and the high temperament meant a
lower number of strikes. Although, the high control
correlated with a greater number of strikes, con-
sidering that anger allows to dispose of a boost of
perceived energy levels (Chhabra, Vyas, Chatter-
jee, & VoB, 2016; Moons, Eisenberger, & Taylor,
2010), lack of self-control could end in a punish-
ment related to the breaking of the rules (Ruiz &
Hanin, 2011).

In the case of the relation between anger and
anxiety, the correlations outside the fighting situa-
tion were different than in the moments of struggle.
The anger state and the baseline STAI trait and state
correlated, but they did not correlate with the STAXI
trait, in the pre- and post-fight; the two anxiety scales
correlated with the trait. In addition to the states/
traits correlations, a positive correlation between
temperament and anxiety (state/trait) was found at
all moments of the competition, something simi-
lar to what was found by Kuuseok and Ratassepp



(2001; quoted by Carretero, Moreno-Murcia, Ponce,
Gonzalez & Gimeno, 2012), which is explained by
the convergence of affections in relation to tem-
perament, so the temperament that is expressed as
a baseline in the subject predisposes to a reaction
above this in a stress situation, here placed the fight
and its outcome.

In relation to table 1, the presence of anger and
anxiety reveals a convergence of the two types of
aggression (defensive and offensive). Firstly, in
the case of the defensive aggression, the tendency
of the state to be greater in the winners allowed
us to observe a greater presence of the defensive.
In the case of the offensive, especially the in-
tra-specific one reflected in higher levels of anger,
which were the results found in losers. Although
not on the same levels, when analyzing the set
of fighters, this allowed observing the presence of
the two types of aggression, mainly in the amounts
of positive correlations found between the two
affections since they are not disconnected respons-
es but increase and decrease together. Changes
in mood states are related to the type of activity
(Gea Garcia et al, 2016). In conclusion, two types
of aggression can be found with different objects,
equal triggering stimuli, similar behaviors with
different effects, and an opposite result. In the case
of the winners, a type of defensive aggression that
seeks the defense of the individual, in addition to
obtaining a resource, uses the sports medium as
a display with higher levels of anxiety. In the of-
fenders’ aggressive offense, seeking the attack of
the opponent and obtaining recourse, aggression is
supported by the display (the combat) and moved
to a greater extent by anger (table 1).

The results of the present study show a sta-
tistically significant difference between winners
and losers in relation to anger, but not anxiety,
specifically with regard to the baseline anger out.
Fighters who presented the highest levels of this
type of anger lost the fight, while the winners
presented a lower level. Anger can increase when
approaching a sporting event, the study carried
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out by Pesce et al. (2013), moreover, correlated
with an increase in IL-1B levels, a biomarker of
anger. Similarly, Cisneros-Fonseca, Morales-To-
boso, and Fomenech-Morales (2015) found in a
group of baseball pitchers that anger worsened
performance at the time of the sport, which was
related to a loss of concentration of the athletes.
However, according to Robazza and Bortoli (2003)
anger appearance is not only related to loss, as it
can also be presented in the victory. Although, in
this research, it was only found in the losers.

Based on the above, it can be concluded that
the responses associated with anger had a physical
component, whereas anxiety was more cognitive.
That justifies the increase in anxiety inventories and
its lack of correlation with the number of strikes.

In the comparison between winners and losers,
the expression of anger was greater in losers than
in winners. The correlation analysis showed that
the expression of the aggression was positively
related to the control of anger and negatively re-
lated to its basal expression, given that there is no
relation with the data in the post-fight.

As conclusions, we found that anger seemed to
be an important component of the fight’s outcome,
and its levels are necessary for performance, but
are likely to impair at higher levels. Also, in re-
lation to the strikes and to the anger and anxiety
components, the aggressiveness in the fight seems
to be dissociated from the emotional indicators in
the post-fight, so that there is no correlation be-
tween the number of strikes and emotional measures
in the second moment. Finally, losing the fight
alters anxiety, but not anger probably because the
latter is more demanding of reflection on the part
of the subject.

Limitations and Future Research
Directions

There are some methodological limitations
that have to be considered when interpreting the
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results. The first one is related to the kind of psy-
chological tests used; they were self-reported, and
even though they offer a reliable way to evaluate
both anger and anxiety, other measures, such as
physiological ones, could confirm the higher or
lower results in the scales.

Another limitation found was related to the
comparation between the general population and
the sample used in the research since when com-
paring both, the fighters showed higher levels of
anger that those of the Brazilian standards of the
STAXI, so the fact that this research did not have a
non-practice sports group, prevented from issu-
ing a statement with statistical significance of the
differences between these two types of groups.

Considering the limitations, as future research,
we recommend including physiological assessment
of cortisol and testosterone, as well as non-com-
petitive and non-practice sports groups.
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