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The COVID-19 pandemic is now a major global health issue, affecting world population
and high-performance athlete too. The aim of the present research was to analyze
the effect of psychological profile, academic schedule, and gender in the perception
of personal and professional threat of Olympic and Paralympic athletes facing the
2021 Tokyo Olympiad in the actual COVID-19 crisis. We analyzed in 136 Olympic
(26.4 ± 6.2 years) and 39 Paralympic athletes (31.8 ± 9.3 years) academic and
sport variables, individual perceptions about COVID-19 crisis, personality, loneliness,
psychological inflexibility, and anxiety. Paralympic athletes perceived higher negative
impact in their training and performance by the confinement than Olympic athletes
(+24.18, p < 0.005, r = 0.60). Neuroticism and psychological inflexibility presented
the greatest negative feelings for female athletes (+32.59, p < 0.000, r = 0.13) and
the perception that quarantine would negatively affect their sports performance. Finally
professional athletes showed lower values in personality tests (Agreeableness factor)
about COVID-19 crisis than non-professionals (−40.62, p < 0.012, r = 0.88).
Keywords: Olympic, psychological inflexibility, personality, anxiety, stress

INTRODUCTION
The COVID-19 pandemic is now a major global health issue, representing the most serious
respiratory virus since the 1918 H1N1 influenza pandemic (Casadevall and Pirofski, 2020). Spain
is the second most affected nation in the world, after the United States, with 152,446 confirmed
cases, and the first in the world in the number of deaths, with 15,238, being the country, with a
number of 350, with more deaths of Covid-19 per million people on April 11, 2020 (World Health
Organization, 2020). On March 14, the Spanish Government declared a nationwide lockdown
ordering people to stay at home (Gobierno de España, 2020).
The COVID-19 crisis is a new threat that put the adaptive mechanisms of the human being,
both physiologically and psychologically, through its paces. The human being is a highly adaptative
organism, for this reason we developed in our evolution different physiological and psychological
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the understand of factors that could be controlled, such as
their coping styles and psychological flexibility, their social
environment and institutional support, may be the basis to apply
specific measures in this exceptional state that we are currently
experiencing, allowing therefore, that their sports performance
does not suffer negative effects.
Then, the aim of this research was to analyze the effect
of academic schedule, gender, the individual perceptions
about COVID-19 crisis, and psychological profile (personality,
loneliness perception, psychological inflexibility, and anxiety), in
the perception of personal and professional threat of Olympic and
Paralympic athletes facing the 2021 Tokyo Olympiad in the actual
COVID-19 crisis.

defense mechanism that allow us to overcome different eliciting
contextual scenarios, but some of these phylogenetic defense
system could produce non adaptative behavior in current society
and specially in exceptional situations (Clemente-Suárez et al.,
2020). In the current global home confinement situation due to
the COVID-19 pandemic, most individuals are exposed to an
unprecedented stressful situation of unknown duration, being
a focus of stress, anxiety, fear, and depression or disrupt sleep
due to a negative appraisal of the situation and self-protection
behaviors (Altena et al., 2020; Li et al., 2020). The lack of
vaccines and the actual no population immunity due to the
herd effect increase the feeling of danger and uncertainty in
this health crisis (Clemente-Suárez, 2020). The perception of
uncertainty and lack of control is a source of psychophysiological
variations as sympathetic autonomic branch activity, cortisol,
and catecholamine release may increase, allowing different
pathologies and psychopathologies, such as anxiety or even
depression (Clemente-Suárez et al., 2020). Previous researches
found how confinement produce altered immune functions
paralleled by changes in stress hormone levels, being dependent
to the specific characteristics of the confined environment
(Strewe et al., 2015). At psychological level evaluated depression,
moods state fluctuations and perception of fatigue were also
found (Basner et al., 2014). A recent review highlights the
importance of providing effective a rapid information for people
in quarantine (in addition to medical supplies) (Brooks et al.,
2020). They also suggested that the confinement period should
be short, and the duration should not be changed unless in
extreme circumstances (Brooks et al., 2020). In Spain, in response
to COVID-19 pandemic, confinement has extended more than
6 weeks, and subject to changes.
One of the populations that could suffer more the confinement
are athletes, especially professional ones. Their daily routines in
where primary outdoor activities counteract with the current
situation of home confinement. This fact could be a source of
loss of performance adaptions, limiting the acquisition of new
abilities as well as limiting their performance improvements.
Within this group, the Olympic and Paralympic athletes suffer an
even more eliciting situation, since they have been preparing the
Tokyo Olympiad for 4 years and their postponement is a more
added stressor. This setback and the threat of the Coronavirus
can cause the athlete to lose concentration, motivation and the
desire to continue preparing for the Olympiad with the same
energy as he did up until then. the perception of threat of
this virus, the psychological profile of the athlete, as well as
their psychological skills (Belinchon-deMiguel and ClementeSuárez, 2018; Belinchon-Demiguel and Clemente-Suarez, 2018;
Belinchón-deMiguel et al., 2019; Sánchez-Conde et al., 2019)
would be fundamental to understand their stress response and
to define professional interventions on these athletes so that
they continue to prepare for the Olympiad at the highest
level. Other factors as social support, academic level, gender
or cultural differences could also modulate the behaviors in
eliciting situations (Bellido et al., 2018; Beltrán-Velasco et al.,
2019, 2020) making the knowledge of theses parameters and
their relationships important factors in actual moments. Then,
in the specific population of Olympic and Paralympic athletes
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METHODS
This study was performed online using the Spanish Google
Forms internet platform1 . A correlational design with
incidental sampling for convenience was used. During
lockout, this methodology was the most appropriate for
obtaining information.

Participants
In the present study were analyzed 175 Olympic and Paralympic
athletes classified or in process to the Olympic Games in Tokyo
2021 (M = 27.62 years; SD = 7.33). 136 Olympic (M = 26.4 years;
SD = 6.2) (Artistic gymnastics: 13, Athletics: 64, Golf: 8,
Hockey: 42, Judo: 2, Swimming: 1, Triathlon: 2, Volleyball:
1, Wrestling: 3) and 39 Paralympic athletes (M = 31.8 years;
SD = 9.3) (Athletics: 8, Basketball: 6, Canoe: 1 Cycling: 4,
Football: 1, Judo: 1, Swimming: 9, Table tennis 5, Taekwondo:
1, Triathlon: 2, Weightlifting: 1), gender (72 men, 103 women).
Before participation, experimental procedures were explained to
all the participants who gave their voluntary written informed
consent in accordance with the Declaration of Helsinki. All the
procedures were approved by the Commission of Bioethics and
Biosecurity of the University of Extremadura (Spain) (approval
number: 57/2020).

Procedure
Due to the COVID-19 crisis and the limitation of free movement,
an intentional opinion-type sampling type was used. The call to
participate in the study was made through a link sent by the
federations of the different sports (De La Vega et al., 2020). The
questionnaire was sent to 338 athletes: 230 Olympic athletes,
answering 136 (59%), and 108 Paralympic athletes, answering 39
(36%). The participation criteria for the athletes was to be over
18 years of age and to be confined in Spain at the time of the study.
Athletes who completed the online survey gave their passive
consent to participate at the time of participating in the research.
This study was completely voluntary, and no personal data was
requested through which the participants could be identified.
Data collection lasted for 15 days (from March 24 to April 12,
2020). At that time all the Olympic and Paralympic athletes were
in a situation of confinement by order of the Spanish government.
1

2

https://www.google.es/intl/es/forms/about
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NParalympic = 39 (22.3%)], and sport specialty [NIndividual = 124
(70.9%), NCollective = 51 (29.1%)]. The inclusion criteria used for
the present research was that athletes were actually classified or in
process to classify to the Tokyo 2021 Olympic Games.
Before the data analyses, the normal distribution of the
dependent variables was tested with the Kolmogorov–Smirnov
and Shapiro–Wilk tests. All test results were statistically
significant (p < 0.005 for all tests). Consequently, nonparametric
tests were used. Group differences in the dependent variables
were tested with the nonparametric Mann–Whitney U test, which
is recommended for smaller samples and might be less sensitive
to sample size differences between the groups (Fagerland, 2012).
In case of three groups (i.e., age-groups), the Kruskal–Wallis
H test, also known as the analysis of variance on ranks, was
used. A bivariate correlation analysis between all variables was
performed using Spearman correlation analysis r, which is
used to measure the effect size of differences between variables
according to the following thresholds: small (|r| = 0.1), medium
(|r| = 0.3), large (|r| = 0.5), and very large (|r| = 0.7)
(Fritz et al., 2012).

Firstly, they filled the informed consent and then completed
the following items.
Academic and sport related information:
• Academic training (High school, University, Professional).
• At this moment, I am qualified for the Tokyo 2021 Olympics
(Yes, No).
Individual perceptions about COVID-19 crisis in a Liker 1–5
scale (De La Vega et al., 2020):
• Level of personal concern about COVID-19.
• Perception of social alarm by COVID-19.
• Control perception level to avoid getting infected by
COVID-19.
• Level of personal care to avoid contagion by COVID-19.
• Personal consideration about the postposition of Olympics
Games to 2021 by COVID-19?
• I consider that high-performance athletes must comply with
the confinement regulations to avoid contagion by COVID-19,
even at the risk of diminishing their performance in the short
and medium term.
• I consider that, because of the current confinement rules, my
options to get my best performance in the next Olympics, in
Tokyo 2021 (in the case of qualifying), may be affected.
• I am satisfied with the level of support that, in this context
of COVID-19, public institutions have had with athletes with
options to qualify for the next Olympics.
• Consider that the current situation generated by COVID-19
has greatly affected my training routines.

RESULTS
Descriptive data of all variables are presented in Table 1. The
findings suggesting that the neuroticism was greater in female
compared to male group (+32.59 points), which was also justified
by the U Mann–Whitney test [Z = 18.110, p < 0.000, effect size
(r) = 0.13, small]. This trend with higher scores in the group of
women is also observed in Inflexibility, [+15.34 points, Z = 3.900,
p < 0.048, effect size (r) = 0.29, small).
Regarding the academic training received, the U Mann–
Whitney test reveal that athletes with university studies obtain

Psychological profile, by the following questionnaires:
• Personality by a Brief Version of the Big Five
Personality Inventory, where extraversion, agreeableness,
conscientiousness, neuroticism, and openness to experiences
factors were analyzed on a Likert scale from 1 = “I
am completely disagree” to = “I am completely agree”
(Rammstedt and John, 2007).
• Loneliness by the short version of the UCLA Loneliness Scale.
This scale has three items and it measures the perceived social
isolation. It is answered on a Likert scale from 1 = “never” to
3 = “always” (Hughes et al., 2004).
• Psychological inflexibility was measured by the Acceptance
and Action Questionnaire-II. It is a 7-item questionnaire
where participant must respond in a 1 to 7 scale. This scale
allow to analyze the psychological inflexibility considered
a transdiagnostic process across psychological disorders
(Ruiz et al., 2013).
• Anxiety by the State-Trait Anxiety Inventory (STAI) short
form composed by six items responded in a 1 to 4 scale
(Marteau and Bekker, 1992).

Alteration of training routines by COVID-19

175

4.59

0.80

Extraversion

175

5.46

1.67

Agreeableness

175

5.71

1.43

Statistical Analysis

Conscientiousness

175

8.1

1.61

Neuroticism

175

5.12

1.95

TABLE 1 | Age, individual perception about COVID-19 crisis and psychological
variables.

The recruited data (N = 175), were grouped on the bases of
age (M = 27.62; SD = 7.33), gender [Nmale = 72 (41.1%),
NFemale = 103 (58.9%)], level of education [Nhighschool = 39
(22.2%), NProfessional = 25 (14.3%), NUniversitary = 111 (63.5%)],
Olympic and Paralympic participation [NOlympic = 136 (77.7%),
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N

M

SD

Age

175

27.62

7.00

Personal concern

175

3.67

0.97

Perception of social alarm

175

4.18

0.79

Perception of control to avoid contagion

175

4.15

0.85

Personal care to avoid contagion

175

4.51

0.66

Agreement for the delay of the Olympics

175

4.69

0.71

Agreement with the confinement of high
performance athletes

175

4.11

1.05

Altered options for maximum performance

175

2.82

1.28

Satisfaction with institutional support

175

3.00

1.26

Openness to experience

175

7.39

1.82

Loneliness

175

4.17

1.64

Psychological inflexibility

175

14.98

6.27

Anxiety

175

13.15

3.93
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(r) = 0.52, large]. Finally, a correlational analysis is shown
in Table 2.

lower scores than the other groups regarding the assessment
that high-performance athletes remain confined [−27.59 points,
Z = 11.247, p < 0.004, effect size (r) = 0.85, very large]. This
trend with lower scores in the group of university studies was
also observed in the perceived support of public institutions
[−20.42 points, Z = 7.018, p < 0.030, effect size (r) = 0.53,
large]. On the other hand, in the personality test results,
differences appear in the athletes of professional training with
respect to the other categories. These differences are in the
sense of obtaining lower scores on the Agreeableness factor
[−40.62 points, Z = 8.836, p <0.012, effect size (r) = 0.88,
very large]. In psychological Inflexibility, the results show higher
scores of the group with Secondary Education, compared to
the others [+28.62 points, Z = 7.028, p < 0.030, effect size
(r) = 0.53, large]. Regarding the type of sport practiced, only
significant differences in Agreeableness appear. In this sense,
individual athletes obtain higher scores than those who practice
collective sports [+17.85 points, Z = 4.746, p < 0.029, effect size
(r) = 0.35, medium].
When the results are compared between Olympic and
Paralympians athletes, three variables appear with statistically
significant differences. First, Paralympic athletes have higher
scores on the importance they place on the confinement of
high-level athletes [+24.18 points, Z = 8.017, p < 0.005,
effect size (r) = 0.60, large]. Paralympic athletes also receive
more perceived support from public institutions than the
Olympic athlete group [+13.56 points, Z = 28.457, p < 0.000,
effect size (r) = 0.21, small]. On the other hand, the only
differences that appear in the personality variables are those
that refer to Paralympic athletes obtain higher Conscientiousness
scores [+23.73 points, Z = 6.944, p < 0.008, effect size

DISCUSSION
The aim of the present research was to analyze the effect
of academic schedule, gender, the individual perceptions
about COVID-19 crisis, and psychological profile (personality,
loneliness perception, psychological inflexibility, and anxiety), in
the perception of personal and professional threat of Olympic
and Paralympic athletes facing the 2021 Tokyo Olympiad in the
actual COVID-19 crisis. We found differences in psychological
and social parameters between the athletes analyzed.
The present situation of confinement could be a source
of stress that could be perceived and somatised increasing
levels of anxiety, resulting from the perception of lack of
control to adapt to the contextual demands, the imposition of
liberty restriction and the non-voluntary self-isolation perception
(Halabchi et al., 2020). Its health impact may be related to
the duration of the quarantine (longer periods are associated
with poorer mental health, avoidance behaviors, and anger),
the fear of infection, frustration, and boredom, inadequate
supplies (e.g., water, clothes, accommodation) or inadequate
information (Brooks et al., 2020). In the present study we
found how anxiety levels were in line with non-pathological
population, showing no impact of the quarantine in the anxiety
response of Olympic and Paralympic athletes. This fact could be
related with the higher cognitive resources and large experience
of these high-performance athletes in coping with anxiety
contexts as competitions (Belinchón-deMiguel et al., 2019). These

TABLE 2 | Correlational analysis of study variables.
1
1. Concern

2

3

4

5

6

7

8

9

10

11

12

14

15

16

17

1

2. Alarm

0.17*

1

3. Control

0.08

0.03

4. Personal care

0.21** 0.13

0.51**

5. JJOO delay

0.17*

0.01

0.12

0.16*

1

6. Sports confinement

0.17*

0.03

0.04

0.13

0.15*

7. Influence performance

0.02

0.05

0.05 −0.07

0.12 −0.28**

8. Institutions support

0.09 −0.03

0.14

0.03

0.15*

9. Training routines

0.03

0.09 −0.02

0.07

0.03 −0.08

10. Extraversion

0.00 −0.02 −0.14 −0.15* −0.08 −0.05 −0.08

11. Agreeableness

0.01

0.03 −0.02

0.11 −0.07

0.09

0.17*

0.02

12. Conscientiousness

0.19*

0.13

0.18*

0.08

0.03

0.06

0.15* −0.04

13. Neuroticism

0.11

0.01 −0.10 −0.11 −0.01

0.00

0.28** −0.16*

0.18∗

0.22** 0.23** −0.01

0.04

0.04

0.07

0.09 −0.57** 0.03

0.172*

0.06

0.20** −0.20** 0.08 −0.13

0.05

1

0.00

1
1
1

0.41** −0.16*

14. Openness

−0.10

15. Loneliness

−0.07 −0.02 −0.05 −0.08 −0.02 −0.05
0.01

1

0.28** −0.08

0.06

0.01 −0.03 −0.12 −0.10

17. Anxiety

0.03

0.11

0.05

0.03 −0.07 −0.04 −0.04

M

3.67

4.18

4.15

4.51

4.69

4.11

2.82

SD

0.97

0.80

0.85

0.66

0.71

1.06

1.28

175

175

175

175

175

175

175

1

0.05 −0.16*

0.25** −0.14

16. Psychological inflexibility

N

13

1

0.01 −0.17*

1

0.01 −0.03
0.00

0.21** −0.08

1

0.09 −0.03

1

0.10 −0.03

1

0.26** 0.11

0.08 −0.23** 0.56** −0.08

1
0.42**

1

0.10 −0.21** 0.03 −0.09

0.04

0.12 −0.01

3

4.59

5.46

5.71

8.1

5.12

7.39

4.17

1.26

0.80

1.68

1.43

1.61

1.95

1.82

1.65

6.27

3.939

175

175

175

175

175

175

175

175

175

175

−0.04

0.02
14.98

1
13.15

*p ≤ 0.05; **p ≤ 0.01.
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Correlation analysis shown how neuroticism personalities
perceived that confinement would have a higher impact in
their performance, negatively affecting their training routines
and feeling low institutional support. The negative emotions
associated to this personality trait may be behind this poor
adaptive thinking in the confinement situation (Harkness et al.,
1995). By contrary, openness trait presented higher control and
personnel care perceptions, more adaptative to the confinement
than the neuroticism ones. In this line the psychological
inflexibility also showed to be related with poor adaptive
response to the confinement situation since higher psychological
inflexibility presented higher negative perception in their sport
performance, training routines and more loneliness feeling, and
neuroticism trait. Psychological inflexibility is a psychological
factor that has been related to worse states of health and less
contextual adaptability (Woodruff et al., 2014). In the case of
the present study, we found how high psychological inflexibility
athletes experienced the greatest negative feelings, thinking
that quarantine may affect them the most. This fact shows us
the importance of psychological training in high performance
athletes in order to maintain a positive mood and more flexible
and positivist coping strategies, fundamental parameters to
achieve high sports performance (Mummery et al., 2004).

characteristics could be also explaining the high punctuation
in conscientiousness personality factor, fact related with the
aim of to control every aspect of training, nutrition, life... that
can finally affect competition. In this line, athletes presented
a high perception of social alarm, but the concern about
COVID-19 pandemic is medium, probably due to the high
control perception to avoid contagion and personal care to
avoid contagion.
The Olympic games are the most important sport event for
athletes, and much of then depend on this event for their sports
scholarships and sponsorships. Therefore, the importance of an
Olympiad is extremely high for this population. Even so, there
was a high agreement on the suspension of the Tokyo Olympics
and the confinement of high-performance athletes. Probably due
to the perception that confinement may not adversely affect
their options for achieving highest athletic performance, even
though alteration of training routines by COVID was high.
Nevertheless, athletes with higher studies (university) presented
lower agreement with the confinement of high-performance
athletes. This fact could be related with a lower understanding of
the situation and the no possibility to use the facilities of the highperformance centers that they used to train. Probably university
athletes could blame public institutions for the lack of access to
sports facilities, perceiving that fact as a lack of support, showing
lower support perception from public institutions than athletes
with less education.
Olympic and Paralympic athletes require a large investment of
physical and psychological effort. The economic and professional
future of many of these athletes depends on the result of a
single competition that is held every 4 years. This is a major
factor of uncertainty, pressure and stress (Kellmann and Günther,
2000). Therefore, having an adaptive and resilient personality, as
well as, capable to control anxiety is a key factor in achieving
success (Fletcher and Sarkar, 2012). Currently, in addition to
all these factors, the COVID-19 pandemic appears as a new
factor of uncertainty and lack of control, becoming a new
stressor for Olympic and Paralympic athletes. Olympic and
Paralympic athletes presented low psychological inflexibility,
loneliness, and anxiety values, characteristic psychological profile
of these population (Bond et al., 2011; Belinchón-deMiguel
et al., 2019). Nerveless, athletes with lower studies (high
school) presented higher psychological inflexibility than athletes
with higher studies. Avoidance and psychological inflexibility
are basic psychological characteristics to be able to overcome
any negative event that may present, allowing us to become
more adaptively to the context. In this line, previous authors
have already found a negative relationship between educational
level and psychological inflexibility (Wicksell et al., 2010) a
factor that would further strengthen educational programs in
professional athletes. Paralympic athletes presented higher scores
on the importance they place on the confinement of highlevel athletes, provably due to their limitation to train at home,
perceiving how confinement could have a greater effect on
their performance. Furthermore, and since them receive more
support from public institutions than the Olympic, and this
support depends on their results, its logical these higher values
in this parameter.

Frontiers in Psychology | www.frontiersin.org

Study Limitation and Future Research
Lines
One of the limitations of the study was the no control of stress
related hormones, fact that could improve the effect of the health
crisis in the stress response of athletes. Future research must seek
these issues. In this line, as a future research line, it would be
interesting to analyze the impact of COVID-19 crisis in different
performance level athletes as well as in young categories.

Practical Applications
The present research showed the impact of the unexpected health
crisis due to the COVID-19 and how the government measures
as confinement directly impact Olympic athletes. According to
the results obtained we could recommend specific program to
support Olympic and Paralympic athletes in this difficult and
eliciting moment, specially at psychological level. In this line,
interventions to improve psychological flexibility and coping
would be the most recommended in order to reach an optimal
and adaptative psychological status of athletes, allowing them to
adapt their personal and professional life to the changing events
that are occurring.

CONCLUSION
Olympic and Paralympic athletes showed negative perception
of confinement with regards to their workouts, but not to their
performance, in light of the Tokyo Olympics suspension.
The confinement was perceived by Paralympic athletes
more negatively than Olympic athletes in their training
and performance. Regarding differences between sexes,
female athletes perceived negatively in neuroticism and
psychological inflexibility, as well as their perception of sports
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performance incidence. Finally, the personality tests scored lower
in professional athletes than in non-professional athletes.

questionnaire. MM collected the data. JF-G and RV analyzed
the data. VC-S, JF-G, RV, and MM interpreted the results of the
research and, provided critical revisions and the formal analysis
on the successive drafts. RV and JF-G designed the figures and
tables. VC-S and JF-G wrote and edited the manuscript. All
authors approved the manuscript in its final form.

DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

FUNDING
ETHICS STATEMENT

JF-G and MM were supported by the Research Project
“Investigation of the effect of COVID-19 pandemic on the stress
level and mental health of elite athletes,” funding by A. James
Clark Distinguished Chair of Molecular Genetics, Center for
Genetic Medicine Research – Children’s National Hospital,
Washington, DC, United States (Fund Number 44296).

All the procedures were approved by the Commission
of Bioethics and Biosecurity of the University of
Extremadura (Spain) (approval number: 57/2020). The
patients/participants provided their written informed consent
to participate in this study.

ACKNOWLEDGMENTS
AUTHOR CONTRIBUTIONS
Our thanks to the Spanish Olympic Committee and the Spanish
Paralympic Committee for their support in the development
of this research.

JF-G and MM conceived the study and funding acquisition.
VC-S supervised the manuscript. VC-S and RV designed the

REFERENCES

rapid review of the evidence. Lancet 395, 912–920. doi: 10.1016/s0140-6736(20)
30460-8
Casadevall, A., and Pirofski, L. (2020). The convalescent sera option for
containing COVID-19. J. Clin. Invest. 130, 1545–1548. doi: 10.1172/jci13
8003
Clemente-Suárez, V. J. (2020). Multidisciplinary intervention in the treatment
of mixed anxiety and depression disorder. Physiol. Behav. 2020:112858. doi:
10.1016/j.physbeh.2020.112858
Clemente-Suárez, V. J., Hormeño-Holgado, A., Jiménez, M., Benitez-Agudelo,
J. C., Navarro-Jiménez, E., Perez-Palencia, N., et al. (2020). Dynamics of
population immunity due to the herd effect in the COVID-19 pandemic.
Vaccines 8:236. doi: 10.3390/vaccines8020236
De La Vega, R., Barquín, R. R., Boros, S., and Szabo, A. (2020). Could attitudes
toward COVID-19 in spain render men more vulnerable than women?. Glob.
Public Health 1–36. doi: 10.31234/osf.io/dyxqn
Fagerland, M. W. (2012). t-tests, non-parametric tests, and large studies a paradox
of statistical practice? BMC Med. Res. Methodol. 12:78. doi: 10.1186/1471-228812-78
Fletcher, D., and Sarkar, M. (2012). A grounded theory of psychological resilience
in olympic champions. Psychol. Sport Exerc. 13, 669–678. doi: 10.1016/j.
psychsport.2012.04.007
Fritz, C. O., Morris, P. E., and Richler, J. J. (2012). Effect size estimates: current
use, calculations, and interpretation. J. Exper. Psychol. Gen. 141:2. doi: 10.1037/
a0024338
Gobierno de España (2020). The Government Decrees The State Of Alarm
To Face The Expansion Of Coronavirus COVID-19. Available online at:
https://www.lamoncloa.gob.es/consejodeministros/resumenes/Paginas/2020/
14032020_alarma.aspx (accessed March 14, 2020).
Halabchi, F., Ahmadinejad, Z., and Selk-Ghaffari, M. (2020). COVID-19 epidemic:
exercise or not to exercise; that is the question! Asian J. Sports Med. 11:e102630.
doi: 10.5812/asjsm.102630
Harkness, A. R., Tellegen, A., and Waller, N. (1995). Differential convergence of
self-report and informant data for multidimensional personality questionnaire
traits: Implications for the construct of negative emotionality. J. Pers. Assess. 64,
185–204. doi: 10.1207/s15327752jpa6401_13
Hughes, M. E., Waite, L. J., Hawkley, L. C., and Cacioppo, J. T. (2004). A short scale
for measuring loneliness in large surveys: results from two population-based
studies. Res. Aging 26, 655–672. doi: 10.1177/0164027504268574

Altena, E., Baglioni, C., Espie, C. A., Ellis, J., Gavriloff, D., Holzinger, B., et al.
(2020). Dealing with sleep problems during home confinement due to the
COVID-19 outbreak: practical recommendations from a task force of the
European CBT-I Academy. J. Sleep Res. 2020:e13052. doi: 10.1111/jsr.13052
Basner, M., Dinges, D. F., Mollicone, D. J., Savelev, I., Ecker, A. J., Di Antonio,
A., et al. (2014). Psychological and behavioral changes during confinement
in a 520-day simulated interplanetary mission to mars. PLoS One 9:e93298.
doi: 10.1371/journal.pone.0093298
Belinchon-deMiguel, P., and Clemente-Suárez, V. J. (2018). Psychophysiological,
body composition, biomechanical and autonomic modulation analysis
procedures in an ultraendurance mountain race. J. Med. Syst. 42:32.
Belinchon-Demiguel, P., and Clemente-Suarez, V. J. (2018). Nutrition, hydration
and ergogenic aids strategies in ultraendurance mountain events. J. Sports Med.
Phys. Fit. 59, 791–797. doi: 10.23736/S0022-4707.18.08920-X
Belinchón-deMiguel, P., Ruisoto-Palomera, P., and Clemente-Suárez, V. J. (2019).
Psychophysiological stress response of a paralympic athlete during an ultraendurance event. A case study. J. Med. Syst. 43:70.
Bellido, A., Ruisoto, P., Beltran-Velasco, A., and Clemente-Suárez, V. J. (2018).
State of the art on the use of portable digital devices to assess stress in humans.
J. Med. Syst. 42:100.
Beltrán-Velasco, A. I., Bellido-Esteban, A., Ruisoto-Palomera, P., Mendoza,
K. H., and Clemente-Suárez, V. J. (2020). The effect of cultural differences
in psychophysiological stress response in high education context: a pilot
study. Appl. Psychophysiol. Biofeedback 45, 23–29. doi: 10.1007/s10484-019-09
452-0
Beltrán-Velasco, A. I., Ruisoto-Palomera, P., Bellido-Esteban, A., García-Mateos,
M., and Clemente-Suárez, V. J. (2019). Analysis of psychophysiological stress
response in higher education students undergoing clinical practice evaluation.
J. Med. Syst. 43:68.
Bond, F. W., Hayes, S. C., Baer, R. A., Carpenter, K. M., Guenole, N., Orcutt,
H. K., et al. (2011). Preliminary psychometric properties of the acceptance
and action Questionnaire-II: a revised measure of psychological inflexibility
and experiential avoidance. Behav. Ther. 42, 676–688. doi: 10.1016/j.beth.2011.
03.007
Brooks, S. K., Webster, R. K., Smith, L. E., Woodland, L., Wessely, S., Greenberg,
N., et al. (2020). The psychological impact of quarantine and how to reduce it:

Frontiers in Psychology | www.frontiersin.org

6

August 2020 | Volume 11 | Article 1985

Clemente-Suárez et al.

Threat Perception of Olympic Athletes

responses during 105 days of confinement. J. Appl. Physiol. 118, 1122–1127.
doi: 10.1152/japplphysiol.00755.2014
Wicksell, R. K., Lekander, M., Sorjonen, K., and Olsson, G. L. (2010). The
psychological inflexibility in pain scale (PIPS)-statistical properties and model
fit of an instrument to assess change processes in pain related disability. Eur. J.
Pain 14:771.
Woodruff, S. C., Glass, C. R., Arnkoff, D. B., Crowley, K. J., Hindman,
R. K., and Hirschhorn, E. W. (2014). Comparing self-compassion,
mindfulness,
and
psychological
inflexibility
as
predictors
of
psychological health. Mindfulness 5, 410–421. doi: 10.1007/s12671-013-0
195-9
World Health Organization (2020). Coronavirus Disease 2019 (COVID19)Situation Report -81. Geneva: WHO.

Kellmann, M., and Günther, K. (2000). Changes in stress and recovery in elite
rowers during preparation for the olympic games. Med. Sci. Sports Exerc. 32,
676–683. doi: 10.1097/00005768-200003000-00019
Li, S., Wang, Y., Xue, J., Zhao, N., and Zhu, T. (2020). The impact of COVID19 epidemic declaration on psychological consequences: a study on active
weibo users. Intern. J. Environ. Res. Public Health 17:2032. doi: 10.3390/
ijerph17062032
Marteau, T. M., and Bekker, H. (1992). The development of a six-item short-form
of the state scale of the spielberger State—Trait anxiety inventory (STAI). Br. J.
Clin. Psychol. 31, 301–306. doi: 10.1111/j.2044-8260.1992.tb00997.x
Mummery, W. K., Schofield, G., and Perry, C. (2004). Bouncing back: the role of
coping style, social support and self-concept in resilience of sport performance.
Athlet. Insight 6, 1–15.
Rammstedt, B., and John, O. P. (2007). Measuring personality in one minute or
less: a 10-item short version of the big five inventory in english and german.
J. Res. Pers. 41, 203–212. doi: 10.1016/j.jrp.2006.02.001
Ruiz, F. J., Luciano, C., Cangas, A. J., and Beltrán, I. (2013). Measuring experiential
avoidance and psychological inflexibility: the spanish version of the acceptance
and action questionnaire-II. Psicothema 25, 123–129.
Sánchez-Conde, P., Beltrán-Velasco, A. I., and Clemente-Suárez, V. J. (2019).
Influence of psychological profile in autonomic response of nursing students
in their first hospital clinical stays. Physiol. Behav. 207, 99–103. doi: 10.1016/j.
physbeh.2019.05.008
Strewe, C., Muckenthaler, F., Feuerecker, M., Yi, B., Rykova, M., Kaufmann, I.,
et al. (2015). Functional changes in neutrophils and psychoneuroendocrine

Frontiers in Psychology | www.frontiersin.org

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2020 Clemente-Suárez, Fuentes-García, de la Vega Marcos and
Martínez Patiño. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

7

August 2020 | Volume 11 | Article 1985

