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Abstract

Introduction: The SARS-CoV-2 pandemic has had a negative impact on the mood of many people. It is known that the

practice of martial arts is a way to improve mood.

Objective: To analyze and compare the mood of regular jiu-jitsu, kickboxing and muay thai (kick/muay) practitioners and
non-sport practitioners of both genders during the SARS-CoV-2 pandemic.

Methods: This is a cross-sectional study with three groups: 1) jiu-itsu (n=45); 2) kick/muay (n=60) and 3) not practicing sports
(n=43), totalizing a sample of one hundred and forty-eight volunteers. To analyze mood, the Brunel Mood Scale (BRUMS)
was used. To compare the different groups the One-Way ANOVA test was used with the significance value of p<0.05.
Results: Tension, hostility, fatisue and confusion were higher in the non-sport practitioners’ group (p<0.05).

Conclusion: Jiu-jitsu and kick/muay practitioners had a good mood during the sars-cov-2 pandemic.
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Introduction

The SARS-CoV-2 emerged in China in late 2019 and
has spread rapidly around the world, and has been
declared a global public health emergency by the
World Health Organization (WHO) [1]. Some of its
symptoms may be fever and difficulty breathing,
resembling the common cold [2]. Its transmission
occurs from person to person, mainly through oro
nasal secretion, which makes its containment difficult
[2]. It was then, that in March 2020 the WHO
declared a pandemic state, the main measures
adopted were social isolation, hand hygiene, the use
of face mask in public places, closing of non-essential
services, among others [3]. Recent data states that by
2022 there will be over 546 million confirmed cases
and over 6.3 million deaths worldwide [4]. As a
consequence of this index, it has brought about in
some people fear, anxiety, anguish, and even the
aggravation of pre-existing psychiatric disorders [5]. In
order to minimize contamination, there were decrees
of social distancing in Brazil, which sanctioned the
closure of gyms. With the reduction of hospitalization
rates and deaths, in May 2020, there was a
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presidential decree that included gyms in the list of
essential activities, providing the return of physical
activities in these places [6]. In this sense, for So and
Kwon [7] regular physical exercise is a way to promote
health, well-being and strengthen the immune system,
and can reduce the crises resulting from infection
caused by SARS-CoV-2. Among the various
manifestations of physical exercise, martial arts are
some of them [8]. In martial arts there are several
modalities with different characteristics and rules.
James et al [9] differentiate martial arts into strike
(kickboxing, tackwondo, muay thai, karate, boxing),
grappling (judo, wrestling, jiujitsu), and mixed
martial arts.

Among the various modalities, jiuqitsu, kickboxing
and muay thai are worldrenowned and widely
practiced [10-13]. The jiujitsu is a martial art
characterized by falls, strangulation and joint
immobilization. Although it originated in Japan, the
Gracie family from Rio de Janeiro, Brazil, was
responsible for promoting the martial art, giving rise
to the nomenclature Brazilian Jiu-Jitsu [14]. As for
kickboxing and muay thai, they are considered similar
in that two fighters use variations of punches and
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kicks against each other for score or knockout [15], so
much so that studies have unified the two modalities
into a single group as if they were synonymous [16,17].
However, the two modalities contain some
differences, since muay thai is of Thai origin [11] and
the kickboxing of North American origin [18]. From
the point of view of the rules in muay thai it is allowed
elbows and knees continuously, however, in
kickboxing it is not allowed elbows and specifically in
the K1 modality it is not allowed knees continuously.
In muay thai the athletes use rituals of presentation
before the fight, but not in kickboxing. One aspect in
common among the various martial arts is that they
can be practiced by children, adults and elderly people
in an appropriate and adapted way, and can also be
used for health, self-defense and high-performance
purposes [19].

Among the many benefits of practicing martial arts,
besides physical conditioning [20], we highlight the
improvement in mood. Studies with jiu4itsu,
kickboxing [21], tai chi chuan [22], tackwondo [23]
and kung fu [24] confirm such statements. In the
classical sport psychology literature, there is a theory
called the iceberg profile, which is the high value of
the positive variable vigor compared to the negative
variables (tension, hostility, depression, fatigue and
confusion) that in the line graph resembles an iceberg
[25]. This type of marker indicates a good mood state
that can also be linked to sports performance [26]. In
contrast, the reverse iceberg profile is the higher score
of tension, hostility, depression, fatigue, and
confusion that is related to psychological health
problems [27]. However, we note the absence of
studies of this nature with martial artists during the
pandemic. In this context, the pandemic changed the
type of training that was previously used by martial
artists, as they kept their training routines at home
[28] and this had a negative impact on their mood
[29]. Thus, the present study aimed to analyze and
compare the mood state and iceberg profile of martial
arts practitioners and physically inactive individuals.

Methods
Participants

This is a cross-sectional quantitative study, in which
148 volunteers selected by convenience (all volunteers
who agreed to participate) participated, and were
distributed into three groups: 1) jiusitsu (n = 45) with
a mean age of twenty-nine years; 2) kick/muay with a
mean age of twenty-eight years (n = 60), and 3) not
practicing sports (n = 43) with a mean age of twenty-
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four years. When separated by gender the groups
showed the following distribution: male jiujitsu (n =
23) with a mean age of thirty-two years, female jiu-jitsu
(n = 22) with a mean age of twenty-seven years, male
kick/muay (n = 36) with a mean age of twenty-eight
years, female kick/muay (n = 24) with a mean age of
twenty-eight, male non-sport practitioners (n = 20)
with a mean age of twenty-five, and female non-sport
practitioners (n = 23) with a mean age of twenty-four.

Procedures

First, the owners and teachers of the martial arts
schools in the city of Cuiabd in the state of Mato
Grosso in the Midwest region of Brazil were contacted
to request authorization and clarification of the
present study. Right after the authorization, the
researchers approached the academy students just
before the end of their respective classes to explain
about the procedures, risks, objectives, and criteria for
the participation in the study. After that, they wrote
down the Whatsapp® number to send the
questionnaire and the Informed Consent Form (via
Google Forms). At all times the researchers followed
biosafety procedures (use of face mask and alcohol gel
on hands at all times). Other volunteers were invited
via email and Instagram® via an explanatory
/convocative text with the questionnaire link at the
end. The present study was approved by the Ethics
Committee of the Federal University of Mato Grosso
(UFMT-n0.3.102.414) and conducted by the Meta-
bolic, Sports and Health Research Team Research
Center of this institution (NP-TIMES UFMT). The
data were collected from April to July 2021.

Inclusion Criteria

The inclusion criteria adopted were not using
anxiolytic, antidepressant
medications for all groups. For those who practiced
martial arts, it was adopted the criterion of at least two
months of continuous practice in the modality with a
minimum of 75% attendance in the last month. For
the group of non-sports practitioners, we included

those who reported being at least two months without

psychotropic,  and

practicing physical exercises and were classified as
sedentary or insufficiently active.

Assessment Instrument

To analyze mood state, the Brunel Mood Scale
(BRUMS) questionnaire was used [30]. It has been
validated for use with the Brazilian public [31]. The
BRUMS contains twenty-four questions where
answers are given on a 5-point Likert scale, where O is
"not at all" and 4 is "very much”. The participant
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checked/checked the numbering that corresponded
to the feeling at the time of the response. According
to Behnke et al [32], the use of questionnaire in

Table 1: Definitions of mood variables.
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studies provide valid and reliable information. Table
1 presents the different BRUMS variables and their

respective definitions.

Variables Definition
Tension Increased Tension, Worry, Anxious and Impatient.
Depression Sadness, Unhappiness, Depressed, Lonely and Down.
Hostility Grumpy, Irritable, Bored and Nervous.

Fatigue State of Tiredness, Exhausted and Without Energy.

Vigor Animated, Active, Happy, Full of Good Mood and Energetic.

Confusion

Low Lucidity and Confusion.

Adapted from Faro Viana et al [33].

Statistical Analysis

The normality of the data was analyzed by the Shapiro-
Wilk test and the One-way ANOVA was used to
compare the variables of the different groups and
genders. For the non-parametric data, Spearman's
correlation test was used to analyze the influence of
depression with the other mood variables. The
software used for the analyses was SPSS version 25.
For all tests the significance value adopted was 5%,

where (p<0.05).

Results

The mean age of the participants showed no statistical
difference (p>0.05), showing homogeneity in the

sample. Groups 1 and 2 were classified as very active,
while group 3 was classified as insufficiently active.
Figure 1 shows the results of the comparisons between
the different groups in this study - jiu-jitsu, kick/muay
and non-sports practitioners during the pandemic.
Only the jiujitsu and kick/muay groups had the
iceberg profile. For the non-sport practitioners group
the variables of tension, hostility, fatigue and
confusion were significantly higher than the jiu-jitsu
and kick/muay groups (p<0.05). In contrast, the vigor
variable was significantly higher in the jiu4itsu and
kick/muay groups (p<0.05), showing a good mood
state in the martial arts practicing groups.

35
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e No prac s Jiu-jitsu Kick/Muay
Figure 1: Iceberg profile of jiu-jitsu and kick/muay practitioners and non-sport practitioners.
Note: kick/muay = kickboxing and muay thai; no prac = not practicing sports; a = significantly higher tension in the no prac group compared
to jiujitsu and kick/muay (p <0.05); b = significantly higher hostility in the no prac group compared to jiujitsu and kick/muay (p <0.05);
c = significantly higher vigor in the jiujitsu and kick/muay groups compared to no prac (p <0.05); d = significantly higher fatigue in the no
prac group compared to jiujitsu and kick/muay (p <0.05); e = significantly higher confusion in the no prac group compared to jiujitsu and
kick/muay (p <0.05).

The Figure 2 describes the results of the comparisons
between the different mood variables with respect to
the genders, male jiu4jitsu, female jiu-itsu, male
kick/muay, female kick/muay, male non-sport
practitioners and female non-sport practitioners.
High tension values were observed in the female jiu-
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jitsu group compared to the male jiu-itsu group
(p<0.05). Still in the tension variable, the groups of
non-practicing sports male and female was
significantly higher when compared with male jiu-jitsu
and male kick/muay (p<0.05). As for the depression
variable among martial arts practitioners, there was a
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difference only in the female jiu4itsu group, where it
was higher than in the male jiujitsu and male
kick/muay groups (p<0.05). For the non-practicing
sports group of both genders, the depression variable
was higher than in the male jiu4itsu group (p<0.05).
The non-practicing group had the hostility variable
higher than the male jiu4itsu and kick/muay groups
(p<0.05). As for the non-practicing women, this same
variable resulted higher only with the male kick/muay
group (p<0.05). The positive variable vigor had no
difference between the groups of martial arts
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practitioners (p>0.05), however, the male jiuitsu,
male kick/muay and female kick/muay groups had
significantly higher vigor than the non-practicing
sports male and female and the female jiu-jitsu group
(p<0.05). However, the female jiujitsu group
presented the iceberg profile, showing a good mood
state (figure 2). The male martial arts practitioners
(jiuditsu and kick/muay) had significantly lower
perceived fatigue and confusion compared to the male
and female non-athlete groups (p<0.05) (Figure 2).

Mean

Tension  Depression Hostility

Vigor Fatigue Confusion

Jiu-jitsu male

Kick/Muay female

= Jiu-jitsu female Kick/Muay male

No prac male s No prac female

Figure 2: Comparison of mood variables and iceberg profile of male jiu-jitsu practitioners, female jiu-jitsu practitioners,

kick/muay male, kick/muay female, non-practitioner’s male and non-practitioner’s female.
Note: kick/muay = kickboxing and muay thai; no prac = non-practitioners a = tension of jiugitsu female was significantly higher than that
of jiujitsu male (p<0.05); b = tension of no prac male and no prac female was significantly higher than that of jiu-jitsu male and kick/muay
male (p<0.05); ¢ = depression of jiujitsu female was significantly greater than that of jiujitsu male and kick/muay male (p<0.05); d =
depression of no prac male and no prac female was significantly greater than that of jiu-jitsu male (p<0.05); e = hostility of no prac male
was significantly higher than that of jiujitsu male and the kick/muay male (p<0.05); f = hostility of no prac female was significantly higher
than that of the kick/muay male (p<0.05); g = vigor of no prac male and no prac female was significantly lower than that of jiujitsu male,
kick/muay male and the kick/muay female (p<0.05); h = fatigue of no prac male and no prac female was significantly greater than that
of jiujitsu male and kick/muay male (p<0.05); i = confusion of no prac male and no prac female was significantly greater than that of jiu-
jitsu male and kick/muay male (p<0.05).

Depression showed a strong positive correlation with
tension, hostility, and confusion, and a moderate
positive correlation with fatigue (p<0.05) (Table 2).
On the other hand, there was a moderate negative
correlation with the vigor variable (p<0.05). The data

in table 2 indicate that depression can interfere
with/increase the other negative mood variables
(tension, hostility, fatigue, and confusion). However,
with the positive variable (vigor) the opposite occurs.

Table 2: Spearman's correlation of depression and other mood variables.

Tension | Hostility

Vigor | Fatigue | Confusion

Depression | 0.7407"

0.7324" | 0.6300" | 0.6531°

0.7360°

Note: a = p < 0,05

Discussion

Our main findings were that practicing martial arts
during the pandemic helped maintain good mood
state compared to non-sports practitioners.
Confirming our results, a recent study with the same
modalities showed that men practicing martial arts
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had a better mood state compared to those not
practicing sports before the pandemic period [21],
resembling the present study. To the best of our
knowledge this is the first study to analyze the mood
state  of jiuditsu, kick/muay and non-sport
practitioners of both genders during the pandemic.
Previous studies have analyzed the impact of the

4


https://bioresscientia.com/

International Journal of Biomedical and Clinical Research

pandemic on psychological health in different team
and individual sports [29,34,35] and all of these
studies showed a negative impact of the pandemic on
the mental health of athletes. In our turn, this
negative impact may have influenced the worsening of
mood status in the female jiujitsu group when
compared to the other groups of martial arts
practitioners. Previous studies have shown that
women practitioners of martial arts, when compared
to men practitioners of the same modalities, tend to
have worse mood state [36-38]. However, the positive
mood (vigor) of the kick/muay female group
resembled the kick/muay and jiu-jitsu male groups.
Distinct from this, no similarity was found in the jiu-
jitsu female group with the other groups, perhaps a
possible explanation is because people reacted
differently to the pandemic [39]. Another possible
explanation why the vigor of the female jiu-jitsu group
was lower than the other martial artist groups may be
due to hormonal issues that can negatively impact the
mood of women [36]. However, the female jiu-jitsu
group was in the iceberg profile, which still indicates
the contribution of its regular practice in
psychological health. From a neurochemical point of
view, good psychological health can be attributed to
the production of serotonin, dopamine and Brain-
Derived Neurotrophic Factor [40,41].

Although we did not count the amount of training
our volunteers did before and after the pandemic, the
fact is that in this time interval the martial artists had
good psychological health, resembling the study of
Australian tennis players, who decreased their
training hours during the pandemic but maintained
their state of well-being [42]. Also resembling our
findings, studies conducted before the pandemic, but
with other sports such as running [43], the extreme
conditioning training [44], the pilates [45], the yoga
[46], the swimming [47], and resistance training [48],
showed a positive impact on physical exercise and
mental health. The findings of these different studies
show that both aerobic and anaerobic exercises can be
viable options for improving mental health, which
would depend on the individual's preference. The
iceberg profile can be found in results of studies
developed with various sports, such as jiu-itsu [49],
basketball [50], bodybuilders [51], runners [52],
gymnasts [53]. These findings are also in line with our
results. However, future studies are needed to deepen
the iceberg profile between different martial arts and
combat sports. The depression variable had moderate
to strong significant correlations with the other
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negative mood variables (tension, hostility, fatigue,
and confusion). A study with karate athletes showed
strong to very strong correlations (r = 0.76 to r = 0.85;
p< 0.05) between depression and the other negative
mood variables [54]. These results are in line with our
findings in that it correlates depression with tension,
hostility, fatigue, and confusion. In this sense, these
results confirm the statements of [55] in which
depression is the most important negative mood
variable, because it influences the intensity of the
responses of the other negative variables. Thus, we
can infer that the significant moderate negative
correlation between vigor and depression shows the
reliability of the answers given by the volunteers. For
our part, we recognize that there are potential
limitations to this study. The number of volunteers
was relatively small, making it impossible for us to
generalize the results, and the cross-sectional study
methodology makes it impossible to identify
incidence. In contrast, the present study demonstrates
the actual data of the mood state of martial arts
practitioners and non-sports practitioners during the
pandemic.

Conclusion

Jiuitsu and kick/muay practitioners of both genders
appeared to have better mood state compared to non-
sport practitioners (physically inactive) during the
SARS-CoV-2 pandemic. Similarly, the martial arts
practitioner groups achieved the iceberg profile,
unlike the physically inactive group. In this sense, the
increased vigor promoted by these sports seems to be
a good mechanism for preventing/treating depression
and consequently tension, hostility, fatigue and
confusion.
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