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The spread of COVID-19 has had a significant impact on global sport. This is

especially true at the elite level, where it has disrupted training and competition.

Concomitantly, restrictions have disrupted long-term event planning. Many elite athletes

remain unsure when major events will occur and worry about further interruptions.

Although some athletes have successfully adapted to the demands of the COVID-19

crisis, many have experienced difficulties adjusting. This has resulted in psychological

complications including increased stress, anxiety, and depression. This article critically

examines the extent to which non-cognitive skills training, in the form of increased

awareness of Mental Toughness, can help elite athletes inoculate against and cope

with negative psychological effects arising from the COVID-19 pandemic. Non-cognitive

skills encompass intrapersonal (motivations, learning strategies, and self-regulation)

and interpersonal (interactions with others) domains not directly affected by intellectual

capacity. Previous research indicates that enhancement of these spheres can assist

performance and enhance mental well-being. Moreover, it suggests that training in the

form of increased awareness of Mental Toughness, can improve the ability to cope with

COVID-19 related challenges. In this context, Mental Toughness encompasses a broad

set of enabling attributes (i.e., inherent and evolved values, attitudes, emotions, and

cognitions). Indeed, academics commonly regard Mental Toughness as a resistance

resource that protects against stress. Accordingly, this article advocates the use of

the 4/6Cs model of Mental Toughness (i.e., Challenge, Commitment, Control, and

Confidence) to counter negative psychological effects arising from COVID-19.
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INTRODUCTION

This article outlines how Mental Toughness training can help elite athletes cope with negative
psychological effects arising from the COVID-19 pandemic. The spread of COVID-19 has had a
significant impact on global sport. This is especially true at the elite level, where it has interrupted
regular competition (e.g., The Super League), lead to rescheduling (e.g., Deontay Wilder vs.
Tyson Fury III), and disrupted routine training (World Health Organization, 2020). In addition,
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ensuing COVID-19 restrictions have affected long-term
schedules and major event planning (e.g., the 2020 UEFA
European Football Championship, and both the Tokyo 2020
Summer Olympics and Paralympics). Accordingly, many elite
athletes remain unsure when competitions will occur, and
worry about potential further delays. Although some athletes
have successfully adapted to the demands of the COVID-19
crisis, many have experienced difficulties adjusting. Noting this,
sporting bodies have become concerned about the psychological
well-being of elite performers (Mehrsafar et al., 2020; Ivarsson
et al., 2021).

Professional athletes are particularly vulnerable to the negative
effects of COVID-19 disruptions because sport is the focus of
their lives. It represents a core component of self-identity, is
the sportspersons’ vocation, and principal source of financial
income. For these reasons, disturbance(s) to sporting schedules
can cause uncertainty, prove unsettling, and in extreme cases
produce psychological distress. This notion is consistent with
the observation that increased levels of stress, depression
and anxiety are frequently reported psychological responses
to the COVID-19 crisis (Rajkumar, 2020; Mojtahedi et al.,
2021).

In the case of sportspersons, negative psychological effects
can manifest in a variety of ways. Pillay et al. (2020), who
surveyed athletes in the final phase of the South African
lockdown, found that many experienced feelings of depression
(52%). Similarly, a significant number required motivation to
keep active (55%), consumed excessive carbohydrates (76%), and
reported altered sleep patterns (79%). These findings align with
studies that predicted an increased demand for psychological
services (Toresdahl and Asif, 2020; see Schinke et al., 2020; i.e.,
sport psychologists and counselors). A common issue being the
inability to manage effectively COVID-19 related stress. Specific
concerns centered on fear of infection, recovery from contagion,
disruption to training, maintaining diet, changes in activity levels,
inability to access training facilities, social isolation, disturbed
sleep, and domestic complications (Kizhakkekara et al., 2021).

Concurrently, athletes often experience performance anxieties
including apprehensions about the effect of interruptions on
their ability to return to competition standard and sustain peak
levels. This concurs with the notion that stress is detrimental
when it arises from events that threaten the individual’s sense of
adaptive adequacy. Particularly when ensuing demands exceed
the perceived capacity to cope and (Sherman and Cohen, 2006;
Thelwell et al., 2017).

Noting these issues, Jukic et al. (2020) suggest that it
is useful to encourage athletes to retune their mindset, so
that COVID-19 disruptions are contextualized as a “positive”
opportunity for personal development. Perceiving change as
a constructive space for professional reflection and individual
growth, potentially reduces negative psychological effects such as
mental fatigue. This is especially true if support structures exist
in the form of education (preventive behavior, hygiene measures,
and recovery), daily conditioning advice, frequent monitoring,
and psychological training (i.e., meditation, mindfulness, and
deep breathing exercises), and individual athletes feel empowered
to exploit them.

Regarding psychological training, sportspersons who
effectively utilize available cognitive resources and successfully
implement coping strategies will be best equipped to manage
attendant mental distress (Jukic et al., 2020). However, not
all athletes possess sufficient understanding of psychological
processes to successfully manage their well-being. Recognizing
this, the present article examines ways in which non-cognitive
skills training, in the form of increased knowledge of Mental
Toughness, can facilitate the development of self-efficacy
and inoculate/moderate the negative psychological impact
of COVID-19.

NON-COGNITIVE SKILLS AND MENTAL

TOUGHNESS TRAINING

Non-cognitive skills denote abilities not directly affected by
intellectual capacity. Although, this term is a misnomer to
the extent that performance inherently relies upon cognitive
processing (Borghans et al., 2008), researchers use the label
to designate abilities or skills beyond those assessed by
standard intelligence tests. Thus, non-cognitive skills encompass
intrapersonal (motivations, learning strategies, and self-
regulation) and interpersonal (interactions with others)
domains. Previous research indicates that enhancement of
non-cognitive skills across a range of applied spheres (i.e.,
sport, vocational, and educational) can aid performance
(Lin et al., 2017), and suggests that non-cognitive skills
training will improve the ability to cope with the challenges
of COVID-19.

This is especially true of Mental Toughness, which is
associated with positive psychological outcomes including
increased psychological well-being and enhanced flow (i.e.,
the tendency to experience a psychological state of optimal
experience) in real-world settings (Jackman et al., 2016).
Pertinent to the present article, researchers have found that this
is especially true in the context of sport (Golby andWood, 2016).
Moreover, the importance of Mental Toughness in optimizing
performance is widely acknowledged within athletic settings
(coaches, sports psychologists, athletes, etc.) (Goldberg, 1998;
Stamatis et al., 2020). This perspective is commensurate with
the delineation of Mental Toughness as an important factor
in fostering adaptive responses to positively and negatively
construed pressures, situations, and events (Cowden, 2017, Lin
et al., 2017).

The contemporary conceptualization of Mental Toughness
derives from work on hardiness (Maddi, 2002). Hardiness
comprises three factors: Commitment (deep involvement in life
activities), Challenge (expectation that life is unpredictable and
that changes stimulate personal development), and Control (the
desire to influence outcomes) (Kobasa, 1979; Maddi, 2002).
Noting that hardiness protected against psychological distress but
failed to account for the unique demands of competitive sport,
Clough et al. (2002) added a Confidence dimension to form
their Mental Toughness model (Sheard, 2012). This modification
was consistent with the observation that self-belief is a key
component of competitive success (Lane, 2014).
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For these reasons, development of Mental Toughness can
help to counter the negative psychological effects of the COVID-
19 pandemic. The potential effectiveness of Mental Toughness
arises from the fact that the construct encompasses a broad
set of attributes (i.e., inherent and evolved values, attitudes,
emotions, and cognitions). These not only aid goal achievement,
but concomitantly influence the way people approach, react to,
and evaluate pressure, challenge, and difficulty. Thus, Mental
Toughness is commonly viewed as a resistance resource linked
to coping (Nicholls et al., 2011). Relevant to the present article,
this abstraction is consistent with the original delineation of
Mental Toughness. This derived fromworkwith elite athletes and
viewed Mental Toughness as synonymous with stress tolerance
and maximized performance (Loehr, 1982, 1986, 1994; Earle,
2006).

Consistent with this view, Gerber et al. (2013b) found that
higher levels of Mental Toughness within high school and
undergraduate students were associated with reduced levels
of depressive symptoms arising from high-stress situations.
Moreover, high levels of Mental Toughness predict stress
resilience, ward off depression, and help to maintain life
satisfaction (Gerber et al., 2013a). Other studies also link high
levels ofMental Toughness to health benefits (i.e., improved sleep
quality; Brand et al., 2014). Noting this, theorists have recently
framed Mental Toughness as a range of psychological resources
that promote positive mental health (Lin et al., 2017; Drinkwater
et al., 2019; Papageorgiou et al., 2019a,b). The positive effects of
Mental Toughness are well documented in sport. For instance,
Gucciardi and Jones (2012) showed small to moderate negative
correlations between Mental Toughness and stress, anxiety, and
depression in cricketers.

The benefits of Mental Toughness may arise from related
coping strategies. This was demonstrated byNicholls et al. (2008),
who reported in a large sample of athletes that higher levels of
Mental Toughness correlated with employment of more problem
or approach-oriented strategies (i.e., logical analysis, thought
control effort expenditure, and mental imagery) and less use of
avoidance (resignation, mental distraction, and distancing). This
finding concurs with the view that mental toughness in athletes
can moderate negative consequences resulting from exposure to
high stress (Gerber et al., 2018).

Observing conceptual difficulties with the definition of mental
toughness, Gucciardi redefined the construct as “a state-like
psychological resource that is purposeful, flexible, and efficient
in nature for the enactment and maintenance of goal-directed
pursuits” (p. 18, Gucciardi, 2017). This delineation acknowledges
the roots of Mental Toughness and its use in applied settings,
such as dealing with the negative psychological effects of the
COVID-19 pandemic.

THE 4/6CS MODEL OF MENTAL

TOUGHNESS

The multidimensional framework proposed by Clough et al.
(2002) could provide vital insights into the negative psychological
effects that the COVID-19 pandemic has had on elite

athletes. This encompasses four factors: Commitment, Challenge,
Control, and Confidence. Commitment, also referred to as
“stickability,” is the ability to carry out tasks successfully, despite
problems/obstacles. Challenge denotes the extent to which
individuals view change, setbacks, and tests as opportunities.
Control represents the perception that individuals feel able to
manipulate their environment. This dimension is subdivided
into Emotional (the facility to keep anxieties in check)
and Life (capacity to realize plans and make a difference).
Confidence indexes self-belief in Abilities (individual worth) and
Interpersonal capabilities (less likely to be intimidated in social
settings). Acknowledging these subdivisions some researchers
also call the 4Cs, the 6Cs (Poulus et al., 2020).

The 4/6Cs are encapsulated within the 48-item Mental
Toughness Questionnaire (MTQ48; Clough et al., 2002), which
produces both total and dimensional scores (see Perry et al.,
2021). Although there has been debate about the stability of
the model (see Gucciardi et al., 2012, 2013), Clough et al.
(Perry et al., 2013, 2015, 2021) and independent researchers (e.g.,
Horsburgh et al., 2009) have published articles that demonstrate
the model’s factorial validity. Consequently, the MTQ48 is a
generally accepted, widely used measure of Mental Toughness
(Dagnall et al., 2019).

The strength of the 4/6Csmodel, when applied to assessing the
negative psychological effects of COVID-19, is that it can reveal
individual areas of mental sensitivity. Indeed, as a commercial
tool the instrument provides feedback specific to each of the
4/6Cs. This information is potentially useful for the development
of individual coping strategies.

THE MTQ48 AND THE NEGATIVE

PSYCHOLOGICAL EFFECTS OF COVID-19

The strength of the 4/6Cs Model is that it can be used
to signpost specific, personal areas of stress susceptibility
(values, attitudes, emotions, and cognitions). This is useful for
appreciating the psychological consequences that the COVID-
19 crisis has had on an individual, and for identifying at
risk sportspersons. Knowledge of undesirable mental impact
and discrete vulnerability can inform the development of
specialized personal coping strategies. Explicitly, interventions
that recognize personal sensitivities, robustness (“toughness”),
and the uniqueness of each sportspersons’ psychological profile.
This approach is conceptually sound, since previous research
has established that higher levels of Mental Toughness are
associated with positive outcomes across a range of applied
settings (sport: Meggs et al., 2019; occupational: Marchant et al.,
2009; educational: St Clair-Thompson et al., 2015; and health:
Kruger, 2018). In this context, the 4/6Cs Model (Clough et al.,
2002) can act as a nuanced tool for detecting both vulnerability
to, and consequences of the negative psychological effects of the
COVID-19 pandemic on elite athletes (Clough et al., 2016).

Applied to sportspersons, the 4/6Cs model can make specific
predictions regarding the types of difficulties individuals are
likely to experience as a function of lower scores on each of
the Mental Toughness dimensions (Clough and Strycharczyk,
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2012). Athletes scoring low on Commitment will be prone
to distractions and accordingly find it difficult to complete
tasks including exercise/training routines. Moreover, they may
lack perseverance when confronted by sustained barriers
(i.e., extended lockdown). Similarly, sportspersons scoring low
on Challenge may become psychologically overwhelmed by
difficulties arising from COVID-19. Particularly instability and
unpredictability will prove uncomfortable, and tax the ability to
cope. This can manifest as a tendency to focus on the detrimental
consequences of enforced changes (e.g., postponement of
competition and disruption to training), and a slowness to
adapt. Potentially, resulting in a failure to realize developmental
opportunities. Over time, athletes low in Challenge will perceive
sustained pressure as wearisome and become risk aversive. This
may mean they become unwilling to explore alternative fitness
and practice exercises.

Athletes scoring low on Confidence generally lack self-
belief. During the COVID-19 crisis this is likely expressed
as increased self-criticism and/or despondence. This can
manifest as an overreliance on others, and a reluctance to
assume responsibility/show initiative. In terms of Ability, low
self-assurance often presents as concerns about capability,
excessive worry, and the tendency to underestimate skills,
knowledge, abilities, and importance. Interpersonally, lack of
confidence often results in disengagement from the training
group or team. This can lead to psychological distancing
and the self-perception that the individual is not generally
valued. Low Interpersonal Confidence is characterized by
exaggerated concern for others’ views and opinions. COVID-
19 related isolation and distancing is likely to amplify
these perceptions.

Finally, low levels of Control indicate perceived lack of
volition, autonomy, and impact. In relation to the COVID-19
crisis, this can result in a sense of powerlessness. Accordingly,
sportspersons are likely to feel they are unable to meaningfully
influence factors. Relatedly, they may apply themselves to
tasks haphazardly; devoting unnecessary effort and resources to
aspects outside of their governance, and too quickly withdraw
from matters they could influence. In terms of Emotional
Control, low scores often reflect high levels of anxiety and
a lack of affective adaptation. This is typically accompanied
by overt expression of feelings. In terms of Life Control, low
scores are characterized by perceptions of ineffectiveness and
unimportance. At the problem-solving level, this hinders multi-
tasking and is typified by the tendency to be easily defeated
by setbacks.

Awareness of Mental Toughness and the 4/6Cs is important
because it can inform the development of strategies to negate
(inoculate) negative psychological effects, or it can suggest coping
mechanisms to alleviate problems arising from the COVID-19
crisis (i.e., stress, anxiety, and depression). In both instances,
knowledge of Mental Toughness and its psychological benefits
can be helpful to elite athletes who are experiencing difficulties
acclimatizing to the “new” normal. This approach has been highly
successful across a range of applied settings (see Lin et al., 2017).
This suggests that athletes would benefit from greater awareness
of Mental Toughness generally, and the use of strategies targeted

to enhance personal areas of sensitivity that are likely to influence
outlook and subsequent performance.

These could utilize specific methods to enhance sensitive
4/6C dimensions. Particularly, coaches could increase levels
of Commitment by encouraging athletes to focus on their
enjoyment/love of the sport and achievable goal setting
(Weinberg et al., 2001; Leyton-Román et al., 2021). Established
approaches to enhancing Challenge include the identification of
self-referenced standards, use of targeted objectives, and rivalries
with other athletes (Crust and Clough, 2011). Regarding both
Confidence in abilities (individual worth) and Interpersonal
capabilities, coaches could facilitate these factors by encouraging
individuals to be appropriately assertive and expressive in
performance and everyday life (Thelwell et al., 2017). For
instance, develop a sense of self and presence related to role
and performance.

Finally, trainers can develop Life Control within sportspersons
through the referencing of previous achievements and
accomplishments and imagining optimal performance (Erdner
andWright, 2018). These interventions are likely to be associated
with heightened self-efficacy, the individual’s belief in their
ability to succeed in specific situations (Munroe-Chandler et al.,
2008). Regarding Emotional Control, coaches can improve this
factor by developing a sportsperson’s understanding of emotion
regulation strategies (i.e., cognitive reappraisal, distraction, and
action control). Familiarity with these concepts is importance
since adaptive emotional control requires the ability to flexibly
switch between emotion control strategies (Koch et al., 2018).

DISCUSSION

The application of the 4/6C Model to elite athletes will
provide researchers with a nuanced understanding of the
negative effects of the COVID-19 pandemic at both a general
and personal level. At an individual level, MTQ48 feedback
serves as a tool for signposting psychological areas of stress
vulnerability (sensitivity) and probable adverse impacts (i.e.,
problematic values, attitudes, emotions, and cognitions). This
information can play an important role in both preventing and
identifying mental distress. Recognizing detrimental states can
inform the advancement of coping strategies that can protect
against/decrease the influence of negative psychological states
arising from COVID-19.

Moreover, the 4/6C Model offers researchers a conceptual
framework for designing person-centered, targeted interventions
(Clough et al., 2016; Zalewska et al., 2019). In this context, the
breadth of the model allows for the integration of a range of
psychological and cognitive techniques tailored to the needs of
a sportsperson. This individualized approach is consistent with
the observation that therapeutic advice is best received when it
is perceived as pertinent, collaborative, and helpful (Bachelor,
2013).

The success of the proposed application rests on the
assumptions that Mental Toughness is malleable, and that
increases in Mental Toughness resulting from psychological
training concurrently enhance positive psychological elements.

Frontiers in Sports and Active Living | www.frontiersin.org 4 September 2021 | Volume 3 | Article 581431

https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles


Dagnall et al. Mental Toughness

There is significant evidence to support these propositions (see
Lin et al., 2017). The view that Mental Toughness is adaptable
aligns with the elucidation of the construct as a “plastic” trait
that can develop over time (Strycharczyk and Clough, 2014), and
concurs with behavioral genetic studies that find around half
of the variance in the construct is attributable to non-shared
environmental factors (e.g., Horsburgh et al., 2009; Veselka
et al., 2009). Further consideration of this evidence, however,
suggests an important training consideration. Explicitly, that
improvements in mental toughness are best achieved by focusing
on the dimensions with the lowest heritability (i.e., Commitment
and Control).

Moreover, Gucciardi et al. (2009a,b) observed that
interventions in the form of psychological skills training
(PST) programs increased athletes’ ratings of Mental Toughness.
Similarly, Sheard and Golby (2006) found that PST increased
Mental Toughness, promoted psychological development, and
aided the performance of adolescent swimmers. Extending
this to consider whether PST enhanced positive psychological
characteristics, Golby and Wood (2016) reported that PST
increased levels of Mental Toughness and concomitantly
heightened levels of perceived self-efficacy, positive affect, and
self-esteem in student-athlete rowers. This supports the notions
that Mental Toughness is trainable and that interventions can
facilitate psychological well-being.

The use of Mental Toughness interventions requires
cautious development and implementation for several reasons.
Firstly, it is difficult to generalize across previous studies
because they have often used small, highly specialized samples
(e.g., Bull et al., 2005; Wilson et al., 2019). This makes
comparisons difficult due to inherent variations in potentially
conflating factors involving level of performance, sport, age, etc.
Furthermore, although Mental Toughness studies frequently
focus on “elite athletes” and “performers” these terms do
not denote a homogeneous group. Rather, they indicate that
individuals in a particular sport have reached a relatively high
standard within that domain. Scrutiny reveals the presence
of important differences in competition standard that may
influence the effectiveness of interventions. Thus, although
much work has used common respondent selection criteria
(e.g., Woodman and Hardy, 2001; Hanton and Connaughton,
2002), such as full international honors and represented their
country in major events (e.g., Olympic Games) (Jones, 2002),
researchers have frequently employed different prescriptions
(e.g., Cowden et al., 2014, tennis players; Bull et al., 2005,
English cricketers).

In addition, papers have derived conclusions on the
effectiveness of Mental Toughness using various methodological
approaches (i.e., self-report, interview, and focus group) and
data analytical techniques. Valid suppositions are only likely
to arise from systematic triangulation of prior research. Less
rigorous evaluations are likely to result in superficial inferences.
A further limitation to consider is that preceding work has
employed a range of different indices of Mental Toughness.
These have different factorial structures and vary in their
conceptualization of Mental Toughness. For instance, The Sport
Mental Toughness Questionnaire (SMTQ, Sheard et al., 2009)

yields a general score derived from Confidence, Constancy,
and Control. Clearly, personalized interventions based on
SMTQ scores are likely to deviate from those predicated
on the MTQ48.

Related to the use of self-report measures, much of the
extant work on interventions has employed cross-sectional
designs, with data collection occurring at one point in time.
This approach focuses on relationships between variables and
cannot establish causations (Nicholls et al., 2008). To establish
causality or directionality researchers need to use experimental
manipulation or assess changes in scores across multiple
time points.

Noting these factors, while the body of research indicates that
interventions can increase Mental Toughness and concomitantly
have adaptive psychological benefits (i.e., facilitate coping),
researchers and practitioners should carefully interrogate studies
from which these conclusions derive before designing and
administering interventions. Likewise, they should cautiously
pilot interventions, carefully monitor and document outcomes
(Stamatis et al., 2020).

A further caveat is that individuals high in Mental Toughness
often exhibit socially malevolent characteristics (e.g., ruthless,
and selfish), especially when they are striving to achieve
goals (Sabouri et al., 2016). Hence, elements of Mental
Toughness, particularly those associated with dark triad traits
(i.e., narcissism, psychopathy, and Machiavellianism), may
have detrimental effects on psychological health (Golby and
Wood, 2016). Although, research in this area is relatively
underdeveloped, recent evidence indicates that this supposition
is overly simplistic because relationships between Mental
Toughness, dark triad traits and psychological well-being are
highly complex.

For example, Papageorgiou et al. (2019a) found that Mental
Toughness mediated the effects of Subclinical Narcissism (SN)
on depression, resulting in lower levels of depression. Moreover,
Papageorgiou et al. (2019a) reported that SN increases Mental
Toughness and reduces perceived stress. Exploring the link
between SN with prosocial traits can be particularly helpful
when seeking to identify and promote its adaptive tendencies
against symptoms of psychopathology. As this is a nascent area
of work, future research should further examine relationships
between Mental Toughness, dark triad traits and psychological
well-being. Also, to maximize the therapeutic use of Mental
Toughness, subsequent work should seek to identify non-
adaptive elements.

It is important to acknowledge that not all academics
would support the proposed application of the 4/6C Model.
Opponents argue that its usefulness is limited by conceptual
deficiencies (Gucciardi, 2017). Frequently cited criticisms center
on the insistence that Mental Toughness is a unidimensional
rather than multidimensional construct, variations in factor
structure as a function of context, observed deficiencies in
measurement properties, and the authors’ failure to specify item
selection processes (Gucciardi et al., 2012, 2013; Gucciardi,
2017).

Noting these concerns advocates of the 4/6Cs Model
have robustly defended their position (e.g., Clough et al.,
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2012). Commensurate with this stance, the MTQ48 remains
a widely used, psychometrically validated instrument, which
is supported by robust empirical evidence. Moreover, while
different definitions and abstractions of Mental Toughness
exist, delimitations share core characteristics (i.e., self-belief,
persistence on achieving goals, motivation, and the ability
to deal with setbacks). Indeed, these are integral elements
of the 4/6Cs model. Further support for the applicability of
the 4/6Cs to therapeutic contexts is provided by a wealth
of previous related research (see review article of Lin et al.,
2017).

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

AUTHOR CONTRIBUTIONS

ND collated ideas and organized content. KD assisted with
drafting. AD advised on content. RW provided feedback on
drafts. All authors contributed to the production of the final draft.

REFERENCES

Bachelor, A. (2013). Clients’ and therapists’ views of the therapeutic alliance:

similarities, differences and relationship to therapy outcome. Clin. Psychol.

Psychother. 20, 118–135. doi: 10.1002/cpp.792

Borghans, L., Duckworth, A. L., Heckman, J. J., and Ter Weel, B. (2008). The

economics and psychology of personality traits. J. Hum. Resour. 43, 972–1059.

doi: 10.1353/jhr.2008.0017

Brand, S., Gerber, M., Kalak, N., Kirov, R., Lemola, S., Clough, P. J.,

et al. (2014). Adolescents with greater mental toughness show higher

sleep efficiency, more deep sleep and fewer awakenings after sleep

onset. J. Adolesc. Health 54, 109–113. doi: 10.1016/j.jadohealth.2013.

07.017

Bull, S. J., Shambrook, C. J., James, W., and Brooks, J. E. (2005). Towards

an understanding of mental toughness in elite English cricketers.

J. Appl. Sport Psychol. 17, 209–227. doi: 10.1080/104132005910

10085

Clough, P., Earle, K., Perry, J., and Crust, L. (2012). Comment on

“Progressing measurement in mental toughness: a case example of the

mental toughness questionnaire 48” by Gucciardi, Hanton, and Mallett

(2012). Sport Exerc. Perform. Psychol. 1, 283–287. doi: 10.1037/a00

29771

Clough, P., Earle, K., and Sewell, D. (2002). “Mental toughness: the concept and

its measurement,” in Solutions in Sport Psychology, ed I. Cockerill (London:

Thomson), 32–44.

Clough, P., Oakes, S., Dagnall, N., St Clair-Thompson, H., and McGeown,

S. (2016). “The study of non-cognitive attributes in education: Proposing

the mental toughness framework,” in Non-Cognitive Skills and Factors

in Educational Attainment, eds S. P. McGeown, S. Clair-Thompson and

P. J. Clough (Leiden: Brill Sense), 315–329. doi: 10.1007/978-94-6300-5

91-3_14

Clough, P., and Strycharczyk, D. (2012). Developing Mental Toughness: Improving

Performance,Wellbeing and Positive Behaviour in Others. NewYork, NY: Kogan

Page Publishers.

Cowden, R. G. (2017). Mental toughness and success in sport: a review

and prospect. Open Sports Sci. J. 10, 1–14. doi: 10.2174/1875399X017100

10001

Cowden, R. G., Anshel, M. H., and Fuller, D. K. (2014). Comparing athletes’ and

their coaches’ perceptions of athletes’ mental toughness among elite tennis

players. J. Sport Behav. 37, 221–232.

Crust, L., and Clough, P. J. (2011). Developing mental toughness: from research to

practice. J. Sport Psychol. Action 2, 21–32. doi: 10.1080/21520704.2011.563436

Dagnall, N., Denovan, A., Papageorgiou, K. A., Clough, P. J., Parker, A., and

Drinkwater, K. G. (2019). Psychometric assessment of shortened mental

toughness questionnaires (MTQ): factor structure of the MTQ-18 and the

MTQ-10. Front. Psychol. 10:1933. doi: 10.3389/fpsyg.2019.01933

Drinkwater, K., Dagnall, N., Denovan, A., and Parker, A. (2019). The moderating

effect of mental toughness: perception of risk and belief in the paranormal.

Psychol. Rep. 122, 268–287. doi: 10.1177/0033294118756600

Earle, K. (2006). The Construct of Mental Toughness: A Psychometric

and Experimental Analysis (Ph.D. thesis). University of Hull, Hull,

United Kingdom.

Erdner, S. M., and Wright, C. N. (2018). The relationship between family

communication patterns and the self-efficacy of student-athletes. Commun.

Sport 6, 368–389. doi: 10.1177/2167479517711450

Gerber, M., Best, S., Meerstetter, F., Walter, M., Ludyga, S., Brand, S., et al. (2018).

Effects of stress and mental toughness on burnout and depressive symptoms:

a prospective study with young elite athletes. J. Sci. Med. Sport 21, 1200–1205.

doi: 10.1016/j.jsams.2018.05.018

Gerber, M., Brand, S., Feldmeth, A. K., Lang, C., Elliot, C., Holsboer-Trachsler, E.,

et al. (2013a). Adolescents with highmental toughness adapt better to perceived

stress: a longitudinal study with Swiss vocational students. Pers. Individ. Dif. 54,

808–814. doi: 10.1016/j.paid.2012.12.003

Gerber, M., Kalak, N., Lemola, S., Clough, P. J., Perry, J. L., Pühse, U., et al. (2013b).

Are adolescents with high mental toughness levels more resilient against stress?

Stress Health 29, 164–171. doi: 10.1002/smi.2447

Golby, J., and Wood, P. (2016). The effects of psychological skills

training on mental toughness and psychological well-being of

student-athletes. Psychology 7, 901–913. doi: 10.4236/psych.2016.

76092

Goldberg, A. S. (1998). Sports Slump Busting: 10 Steps to Mental Toughness and

Peak Performance. Champaign, IL: Human Kinetics.

Gucciardi, D., Hanton, S., and Mallett, C. (2013). Progressing measurement

in mental toughness: a response to Clough, Earle, Perry, and Crust.

Sport Exerc. Perform. Psycholo. 2, 157–172. doi: 10.1037/spy00

00002

Gucciardi, D. F. (2017). Mental toughness: progress and prospects. Curr. Opin.

Psychol. 16, 17–23. doi: 10.1016/j.copsyc.2017.03.010

Gucciardi, D. F., Gordon, S., and Dimmock, J. A. (2009a). Evaluation

of a mental toughness training program for youth-aged Australian

footballers: I. A quantitative analysis. J. Appl. Sport Psychol. 21, 307–323.

doi: 10.1080/10413200903026066

Gucciardi, D. F., Gordon, S., and Dimmock, J. A. (2009b). Evaluation

of a mental toughness training program for youth-aged Australian

footballers: II. A qualitative analysis. J. Appl. Sport Psychol. 21, 324–339.

doi: 10.1080/10413200903026074

Gucciardi, D. F., Hanton, S., and Mallett, C. J. (2012). Progressing measurement

in mental toughness: a case example of the Mental Toughness Questionnaire

48. Sport Exerc. Perform. Psycholo. 1, 194–214. doi: 10.1037/a00

27190

Gucciardi, D. F., and Jones, M. I. (2012). Beyond optimal performance: mental

toughness profiles and developmental success in adolescent cricketers. J.Sport

Exerc Psychol. 34, 16–36. doi: 10.1123/jsep.34.1.16

Hanton, S., and Connaughton, D. (2002). Perceived control of anxiety symptoms

and its relationship to self-confidence and performance: a qualitative inquiry.

Res. Q. Exerc. Sport 73, 87–97. doi: 10.1080/02701367.2002.10608995

Horsburgh, V. A., Schermer, J. A., Veselka, L., and Vernon, P. A. (2009). A

behavioural genetic study of mental toughness and personality. Pers. Individ.

Dif. 46, 100–105. doi: 10.1016/j.paid.2008.09.009

Ivarsson, A., McCall, A., Mutch, S., Giuliani, A., Bassetto, R., and Fanchini, M.

(2021). Mental health and well-being during COVID-19 lockdown: a survey

case report of high-level male and female players of an Italian serie A football

club. Sci. Med. Footb. doi: 10.1080/24733938.2021.1962540. [Epub ahead of

print]

Frontiers in Sports and Active Living | www.frontiersin.org 6 September 2021 | Volume 3 | Article 581431

https://doi.org/10.1002/cpp.792
https://doi.org/10.1353/jhr.2008.0017
https://doi.org/10.1016/j.jadohealth.2013.07.017
https://doi.org/10.1080/10413200591010085
https://doi.org/10.1037/a0029771
https://doi.org/10.1007/978-94-6300-591-3_14
https://doi.org/10.2174/1875399X01710010001
https://doi.org/10.1080/21520704.2011.563436
https://doi.org/10.3389/fpsyg.2019.01933
https://doi.org/10.1177/0033294118756600
https://doi.org/10.1177/2167479517711450
https://doi.org/10.1016/j.jsams.2018.05.018
https://doi.org/10.1016/j.paid.2012.12.003
https://doi.org/10.1002/smi.2447
https://doi.org/10.4236/psych.2016.76092
https://doi.org/10.1037/spy0000002
https://doi.org/10.1016/j.copsyc.2017.03.010
https://doi.org/10.1080/10413200903026066
https://doi.org/10.1080/10413200903026074
https://doi.org/10.1037/a0027190
https://doi.org/10.1123/jsep.34.1.16
https://doi.org/10.1080/02701367.2002.10608995
https://doi.org/10.1016/j.paid.2008.09.009
https://doi.org/10.1080/24733938.2021.1962540
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles


Dagnall et al. Mental Toughness

Jackman, P. C., Swann, C., and Crust, L. (2016). Exploring athletes’ perceptions

of the relationship between mental toughness and dispositional flow

in sport. Psychol. Sport Exerc. 27, 56–65. doi: 10.1016/j.psychsport.2016.

07.007

Jones, G. (2002). What is this thing called mental toughness? An

investigation of elite sport performers. J. Appl. Sport Psychol. 14, 205–218.

doi: 10.1080/10413200290103509

Jukic, I., Calleja-González, J., Cos, F., Cuzzolin, F., Olmo, J., Terrados, N., et al.

(2020). Strategies and solutions for team sports athletes in isolation due to

COVID-19. Sports 8:56. doi: 10.3390/sports8040056

Kizhakkekara, J. S., Joseph, S. J., and Gowda, G. S. (2021). Psychological

ramifications of detraining effects in sportspersons amidst the COVID-19

pandemic: a consensus compendium. Open J. Psychiatry Allied Sci. 12, 3–6.

doi: 10.5958/2394-2061.2021.00008.2

Kobasa, S. C. (1979). Stressful life events, personality, and health: an inquiry into

hardiness. J. Pers. Soc. Psychol. 37, 1–11. doi: 10.1037/0022-3514.37.1.1

Koch, S. B., Mars, R. B., Toni, I., and Roelofs, K. (2018). Emotional

control, reappraised. Neurosci. Biobehav. Rev. 95, 528–534.

doi: 10.1016/j.neubiorev.2018.11.003

Kruger, E. (2018). Mental toughness is a predictor of suicidality in university

students. Educ Health 36, 42–47.

Lane, A. (2014). An examination of robust self-confidence in elite sport. Sport

Exerc. Psychol. Rev. 10, 24−27.

Leyton-Román, M., de la Vega, R., and Jiménez-Castuera, R. (2021). Motivation

and commitment to sports practice during the lockdown caused by Covid-19.

Front. Psychol. 11:3846. doi: 10.3389/fpsyg.2020.622595

Lin, Y., Mutz, J., Clough, P. J., and Papageorgiou, K. A. (2017). Mental toughness

and individual differences in learning, educational and work performance,

psychological well-being, and personality: a systematic review. Front. Psychol.

8:1345. doi: 10.3389/fpsyg.2017.01345

Loehr, J. (1982). Athletic Excellence: Mental Toughness Training for Sports. New

York, NY: Forum Publishing Company.

Loehr, J. (1986). Mental Toughness Training for Sports: Achieving Athletic

Excellence. Lexington, MA: Stephen Greene Press.

Loehr, J. (1994). The New Toughness Training for Sports. New York, NY:

Penguin Books.

Maddi, S. (2002). The story of hardiness: twenty years of theorizing, research and

practise. J. Consult. Psycho. 54, 173–185. doi: 10.1037/1061-4087.54.3.173

Marchant, D., Polman, R., Clough, P., Jackson, J., Levy, A., and Nicholls, A.

(2009). Mental toughness: managerial and age differences. J. Manag. Psychol.

24, 428–437. doi: 10.1108/02683940910959753

Meggs, J., Chen, M. A., and Koehn, S. (2019). Relationships between flow,

mental toughness, and subjective performance perception in various triathletes.

Percept. Mot. Skills 126, 241–252. doi: 10.1177/0031512518803203

Mehrsafar, A. H., Gazerani, P., Zadeh, A. M., and Sánchez, J. C. J.

(2020). Addressing potential impact of COVID-19 pandemic on physical

and mental health of elite athletes. Brain Behav. Immun. 87, 147–148

doi: 10.1016/j.bbi.2020.05.011

Mojtahedi, D., Dagnall, N., Denovan, A., Clough, P., Hull, S., Canning, D.,

et al. (2021). The relationship between mental toughness, job loss, and mental

health issues during the COVID-19 pandemic. Front. Psychiatry 11:1668.

doi: 10.3389/fpsyt.2020.607246

Munroe-Chandler, K., Hall, C., and Fishburne, G. (2008). Playing with

confidence: the relationship between imagery use and self-confidence

and self-efficacy in youth soccer players. J. Sports Sci. 26, 1539–1546.

doi: 10.1080/02640410802315419

Nicholls, A., Levy, A., Polman, R., and Crust, L. (2011). Mental toughness, coping

self-efficacy, and coping effectiveness among athletes. Int. J. Sport Psychol.

42, 513–524.

Nicholls, A. R., Polman, R. C., Levy, A. R., and Backhouse, S. H. (2008). Mental

toughness, optimism, pessimism, and coping among athletes. Pers. Individ. Dif.

44, 1182–1192. doi: 10.1016/j.paid.2007.11.011

Papageorgiou, K. A., Denovan, A., and Dagnall, N. (2019a). The positive effect of

narcissism on depressive symptoms throughmental toughness: Narcissismmay

be a dark trait but it does help with seeing the world less grey. Eur. Psychiatry

55, 74–79. doi: 10.1016/j.eurpsy.2018.10.002

Papageorgiou, K. A., Gianniou, F. M., Wilson, P., Moneta, G. B., Bilello, D., and

Clough, P. J. (2019b). The bright side of dark: exploring the positive effect of

narcissism on perceived stress through mental toughness. Pers. Individ. Dif.

139, 116–124. doi: 10.1016/j.paid.2018.11.004

Perry, J. L., Clough, P. J., Crust, L., Earle, K., and Nicholls, A. R. (2013).

Factorial validity of the mental toughness questionnaire-48. Pers. Individ. Dif.

54, 587–592. doi: 10.1016/j.paid.2012.11.020

Perry, J. L., Nicholls, A. R., Clough, P. J., and Crust, L. (2015). Assessing

model fit: caveats and recommendations for confirmatory factor analysis and

exploratory structural equation modeling. Meas. Phys. Educ. Exerc. Sci. 19,

12–21. doi: 10.1080/1091367X.2014.952370

Perry, J. L., Strycharczyk, D., Dagnall, N., Denovan, A., Papageorgiou, K.

A., and Clough, P. J. (2021). Dimensionality of the mental toughness

questionnaire (MTQ48). Front. Psychol. 12:654836. doi: 10.3389/fpsyg.2021.

654836

Pillay, L., Janse van Rensburg, D. C. C., Jansen van Rensburg, A., Ramagole,

D. A., Holtzhausen, L., Dijkstra, H. P., et al. (2020). Nowhere to hide: the

significant impact of coronavirus disease 2019 (COVID-19) measures on

elite and semi-elite South African athletes. J. Sci. Med. Sport. 27, 670–679.

doi: 10.1016/j.jsams.2020.05.016

Poulus, D., Coulter, T. J., Trotter, M. G., and Polman, R. (2020). Stress and

coping in esports and the influence of mental toughness. Front. Psychol. 11:628.

doi: 10.3389/fpsyg.2020.00628

Rajkumar, R. P. (2020). COVID-19 and mental health: a review of the existing

literature. Asian J. Psychiatr. 52:102066. doi: 10.1016/j.ajp.2020.102066

Sabouri, S., Gerber, M., Bahmani, D. S., Lemola, S., Clough, P. J., Kalak, N.,

et al. (2016). Examining dark triad traits in relation to mental toughness

and physical activity in young adults. Neuropsychiatr. Dis. Treat. 12, 229–235.

doi: 10.2147/NDT.S97267

Schinke, R. J., Papainoannou, A., Henriksen, K., Si, G., Chang, L., and

Haberl, P. (2020). Sport psychology services to high performance

athletes during COVID-19. Int. J. Sport Exerc. Psychol. 18, 269–272.

doi: 10.1080/1612197X.2020.1754616

Sheard, M. (2012). Mental Toughness: The Mindset Behind Sporting Achievement,

2nd Edn. East Sussex: Routledge. doi: 10.4324/9780203103548

Sheard, M., and Golby, J. (2006). Effect of a psychological skills training

program on swimming performance and positive psychological development.

Int. J. Sport Exerc. Psychol. 4, 149–169. doi: 10.1080/1612197X.2006.

9671790

Sheard, M., Golby, J., and Van Wersch, A. (2009). Progress toward construct

validation of the sports mental toughness questionnaire (SMTQ). Eur. J.

Psychol. Assess. 25, 186–193. doi: 10.1027/1015-5759.25.3.186

Sherman, D. K., and Cohen, G. L. (2006). The psychology of self-

defense: self-affirmation theory. Adv. Exp. Soc. Psychol. 38, 183–242.

doi: 10.1016/S0065-2601(06)38004-5

St Clair-Thompson, H., Bugler, M., Robinson, J., Clough, P., McGeown, S. P., and

Perry, J. (2015). Mental toughness in education: exploring relationships with

attainment, attendance, behaviour and peer relationships. Educ. Psychol. 35,

886–907. doi: 10.1080/01443410.2014.895294

Stamatis, A., Grandjean, P., Morgan, G., Padgett, R. N., Cowden, R., and

Koutakis, P. (2020). Developing and training mental toughness in sport:

a systematic review and meta-analysis of observational studies and pre-

test and post-test experiments. BMJ Open Sport & Exerc. Med., 6:e000747.

doi: 10.1136/bmjsem-2020-000747

Strycharczyk, D., and Clough, P. (eds). (2014). Developing Mental Toughness

in Young People: Approaches to Achievement, Well-Being, Employability, and

Positive Behaviour. London: Karnac Books.

Thelwell, R. C., Wagstaff, C. R., Rayner, A., Chapman, M., and Barker, J. (2017).

Exploring athletes’ perceptions of coach stress in elite sport environments. J.

Sports Sci. 35, 44–55. doi: 10.1080/02640414.2016.1154979

Toresdahl, B. G., and Asif, I. M. (2020). Coronavirus disease 2019 (COVID-

19): considerations for the competitive athlete. Sports Health 12:221.

doi: 10.1177/1941738120918876

Veselka, L., Schermer, J. A., Petrides, K. V., and Vernon, P. A. (2009). Evidence for

a heritable general factor of personality in two studies. Twin Res. Human Genet.

12, 254–260. doi: 10.1375/twin.12.3.254

Weinberg, R., Butt, J., Knight, B., and Perritt, N. (2001). Collegiate coaches’

perceptions of their goal-setting practices: a qualitative investigation.

J. Appl. Sport Psychol. 13, 374–398. doi: 10.1080/1041320017532

26256

Frontiers in Sports and Active Living | www.frontiersin.org 7 September 2021 | Volume 3 | Article 581431

https://doi.org/10.1016/j.psychsport.2016.07.007
https://doi.org/10.1080/10413200290103509
https://doi.org/10.3390/sports8040056
https://doi.org/10.5958/2394-2061.2021.00008.2
https://doi.org/10.1037/0022-3514.37.1.1
https://doi.org/10.1016/j.neubiorev.2018.11.003
https://doi.org/10.3389/fpsyg.2020.622595
https://doi.org/10.3389/fpsyg.2017.01345
https://doi.org/10.1037/1061-4087.54.3.173
https://doi.org/10.1108/02683940910959753
https://doi.org/10.1177/0031512518803203
https://doi.org/10.1016/j.bbi.2020.05.011
https://doi.org/10.3389/fpsyt.2020.607246
https://doi.org/10.1080/02640410802315419
https://doi.org/10.1016/j.paid.2007.11.011
https://doi.org/10.1016/j.eurpsy.2018.10.002
https://doi.org/10.1016/j.paid.2018.11.004
https://doi.org/10.1016/j.paid.2012.11.020
https://doi.org/10.1080/1091367X.2014.952370
https://doi.org/10.3389/fpsyg.2021.654836
https://doi.org/10.1016/j.jsams.2020.05.016
https://doi.org/10.3389/fpsyg.2020.00628
https://doi.org/10.1016/j.ajp.2020.102066
https://doi.org/10.2147/NDT.S97267
https://doi.org/10.1080/1612197X.2020.1754616
https://doi.org/10.4324/9780203103548
https://doi.org/10.1080/1612197X.2006.9671790
https://doi.org/10.1027/1015-5759.25.3.186
https://doi.org/10.1016/S0065-2601(06)38004-5
https://doi.org/10.1080/01443410.2014.895294
https://doi.org/10.1136/bmjsem-2020-000747
https://doi.org/10.1080/02640414.2016.1154979
https://doi.org/10.1177/1941738120918876
https://doi.org/10.1375/twin.12.3.254
https://doi.org/10.1080/104132001753226256
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles


Dagnall et al. Mental Toughness

Wilson, D., Bennett, E. V., Mosewich, A. D., Faulkner, G. E., and Crocker,

P. R. (2019). “The zipper effect”: exploring the interrelationship of

mental toughness and self-compassion among Canadian elite women

athletes. Psychol. Sport Exerc. 40, 61–70. doi: 10.1016/j.psychsport.2018.

09.006

Woodman, T., and Hardy, L. (2001). A case study of organizational stress in

elite sport. J. Appl. Sport Psychol. 13, 207–238. doi: 10.1080/1041320017531

49892

World Health Organization (2020). Considerations for Sports Federations/Sports

Event Organizers When Planning Mass Gatherings in the Context of Covid-19:

Interim Guidance. Available online at: https://apps.who.int/iris/bitstream/

handle/10665/331764/WHO-2019-nCoV-Mass_Gatherings_Sports-2020.1-

eng.pdf?sequence=1andisAllowed=y (accessed June 18, 2020).

Zalewska, A. M., Krzywosz-Rynkiewicz, B., Clough, P. J., and Dagnall, N. (2019).

Mental toughness development through adolescence: effects of age group

and community size. Soc. Behav. Pers.: Int. J. 47, 1–8. doi: 10.2224/sbp.

7376

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.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2021 Dagnall, Drinkwater, Denovan and Walsh. 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.

Frontiers in Sports and Active Living | www.frontiersin.org 8 September 2021 | Volume 3 | Article 581431

https://doi.org/10.1016/j.psychsport.2018.09.006
https://doi.org/10.1080/104132001753149892
https://apps.who.int/iris/bitstream/handle/10665/331764/WHO-2019-nCoV-Mass_Gatherings_Sports-2020.1-eng.pdf?sequence=1andisAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/331764/WHO-2019-nCoV-Mass_Gatherings_Sports-2020.1-eng.pdf?sequence=1andisAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/331764/WHO-2019-nCoV-Mass_Gatherings_Sports-2020.1-eng.pdf?sequence=1andisAllowed=y
https://doi.org/10.2224/sbp.7376
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org
https://www.frontiersin.org/journals/sports-and-active-living#articles

	The Potential Benefits of Non-skills Training (Mental Toughness) for Elite Athletes: Coping With the Negative Psychological Effects of the COVID-19 Pandemic
	Introduction
	Non-cognitive Skills and Mental Toughness Training
	The 4/6Cs Model of Mental Toughness
	The MTQ48 and the Negative Psychological Effects of Covid-19
	Discussion
	Data Availability Statement
	Author Contributions
	References


