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Abstract: Numerous studies have shown that dispositional mindfulness is positively associated with
many mental abilities related to sports performance, including psychological skills and mental tough-
ness. The purpose of this study was to explore the relationship between dispositional mindfulness,
psychological skills, and mental toughness among different types of athletes. For this cross-sectional
study, 101 college athletes were recruited. Their dispositional mindfulness, psychological skills, and
mental toughness were measured by the Mindfulness Attention Awareness Scale (MAAS), Athletic
Psychological Skills Inventory (APSI), and Traits of Mental Toughness Inventory for Sports Scale
(TMTIS). Pearson’s correlation was used to calculate how dispositional mindfulness is associated
with psychological skills and mental toughness. The results revealed that dispositional mindfulness
is positively associated with comprehensive APSI (r = 0.21-0.36, p < 0.05), TMTIS overall (r = 0.27,
p <0.01), positive effort (r = 0.26, p = 0.01), and pressure (r = 0.30, p < 0.01). These findings suggest a
positive linkage between mindfulness and the two examined psychological characteristics related to
sports performance. Other approaches to increase mindfulness may be considered in the future.

Keywords: dispositional mindfulness; psychological skills; mental toughness; sports performance

1. Introduction

Mindfulness [1-3], psychological skills (e.g., motivation; attention, and confidence) [4],
and mental toughness are considered to be psychological characteristics associated with
optimal sports performance for elite athletes. These skills help the athletes establish
effective coping strategies under pressure; enhance their performance in a sports context;
and further distinguish successful athletes from less successful athletes [5]. Examining the
relationship between these psychological characteristics is a crucial issue for developing
the identification of talent and the improvement of performance by the athletes.

Mindfulness has been defined as paying attention to specific experiences in the present
moment with awareness and without judgment [6]. It has also been described as the ability
to change to an awareness, a focus, and an acceptance of the present experience [7]. Mind-
fulness can also be conceptualized as a dispositional trait (i.e., dispositional mindfulness),
and it is considered one of the personality traits [4,8] that can be enhanced through regular
training [9-11]. Several studies have demonstrated that better dispositional mindfulness is
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related to positive outcomes, such as higher psychological skills [12,13] and mental tough-
ness [14,15], and to avoiding negative outcomes by having lower perceived stress [16,17],
lessening burnout [18] and lowering competitive anxiety [9] in the athlete population.
Moreover, better dispositional mindfulness has been found to be related to improvements
in sports performance [10,11]. Taken together, existing research points to the value of
examining mindfulness as one of the psychological characteristics of elite athletes.

These psychological skills are considered as a series of trainable psychological charac-
teristics [4,11] that are required abilities when athletes have to deal with suddenly difficult
situations that help them to improve their performance. These psychological skills also
contribute to successful talent development and optimal performance by elite athletes [19]
and include coping ability, motivation, and attention [20] or self-confidence and stress ad-
justment [21]. In addition, several studies have shown that successful athletes demonstrate
more motivation [22], greater self-confidence [23], and concentration [24] than amateurs or
sub-elite athletes.

On the other hand, mental toughness is generally referred to as an important psycho-
logical characteristic related to successful outcomes in elite sports [25] because research has
found that its contributions to elite athletes are similar to those of psychological skills [26].
Mental toughness has been defined as the abilities of athletes to rebound from failure, cope
with pressure, and face adversity [26]. Mentally tough athletes can still attain and sustain a
higher performance state in different types of situations [27]. Several studies have shown
that young athletes who report higher mental toughness are more likely to have lower
anxiety [26] and more effective responses to dealing with stressful situations [28,29].

Previous studies have pointed out that dispositional mindfulness is positively related
to psychological skills and mental toughness in athletes [13-15,17,30]. However, whether
the relationship between these psychological characteristics among the multiple-sport
population is consistent with previous studies that only investigated a single sport is
still unknown due to the majority of the empirical studies focusing on a single sport
instead of sports overall [14,15]. Identifying whether dispositional mindfulness links to
psychological skills, and whether mental toughness is crucial for sports performance in
multiple sports can confirm if these psychological characteristics are applicable among a
variety of athletes. Therefore, the aim of the current study is to examine the correlation of
dispositional mindfulness with psychological skills and mental toughness in multiple-sport
populations. We hypothesized that higher dispositional mindfulness is more common
among athletes who have higher psychological skills and mental toughness levels.

2. Methods
2.1. Participants

A total of 101 college athletes were recruited for this study. These participants, from
National Taiwan Sports University, were college-level athletes from one of five sports:
taekwondo, judo, archery, wushu, and tennis. The participants” background characteristics
and psychological status were measured by self-reporting, with the valid questionnaires
being rated as 95% accurate. According to Declaration of Helsinki, this study was approved
by the Institutional Review Board of Fu Jen Catholic University (C105152).

2.2. Questionnaire
2.2.1. Chinese Version Mindful Attention Awareness Scale (CMAAS)

The dispositional mindfulness of athletes was measured by CMAAS [31], which is
based on the Mindful Attention Awareness Scale (MAAS), a relatively stable measure and
one of the most popular instruments for dispositional mindfulness [32]. The CMAAS is
a 15 reverse-item, self-reporting measure, and each item rates as a 6-point Likert-type
scale (1 = almost never to 6 = almost always), with a higher score indicating a high level
of dispositional mindfulness. The internal consistency of the CMMAS is satisfactory
(Cronbach’s alpha coefficients = 0.78).
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2.2.2. Athletic Psychological Skills Inventory (APSI)

The psychological skills of athletes were measure by APSI [33], which is based on
the Athletic Coping Skills Inventory-28 (ACSI-28) [34]. APSI includes these five sub-
scales: motivation, coachability, concentration, confidence, and peaking under pressure
and coping with adversity. It contains 31 items, with each item rated on a 5-point Likert-
type scale (1 = almost never to 5 = almost always). Higher scores indicate a higher
athletic psychological skill. The internal consistency of overall, motivation, coachability,
concentration, confidence, and peaking under pressure and coping with adversity are
satisfactory (Cronbach alpha’s coefficients = 0.91, 0.92, 0.74, 0.73, 0.70, 0.85, respectively).

2.2.3. Trait Mental Toughness Inventory for Sport (TMTIS)

Mental toughness of athletes was measured by TMTIS [35], which is currently one
of the most frequently used measures of mental toughness in Taiwan. The instrument
includes the three sub-scales: positive effort, antipressure, and endurance. The TMTIS
contains 32 items, with each item rated on a 5-point Likert-type scale (1 = strongly disagree
to 5 = strongly agree). Higher scores indicate a higher mental toughness. The internal con-
sistency of overall, positive effort, antipressure, and endurance are satisfactory (Cronbach’s
alpha coefficients = 0.95, 0.95, 0.87, 0.80, respectively).

2.3. Procedure

First, the coaches of each sports team were visited and informed about the research
content, and permission for the data collection was obtained from them. Next, the partici-
pants received an explanation about how to fill in the questionnaire before their regular
training. All participants are volunteers and all were notified about the anonymity of the
study. they were allowed to withdraw at any time. Before filling out the questionnaire,
participants provided their informed consent. Then the participants continued to fill in their
demographic details, CMAAS, TMTIS, and APSI under the instruction and supervision of
the research assistant. The total time was about 20 min.

2.4. Statistical Analysis

This study was analyzed utilizing SPSS 22.0 statistical software. Descriptive statistics
are presented in the participants” demographics. In addition, the Pearson’s correlation
coefficients were conducted to assess the correlation between CMAAS score, APSI overall
score, and APSI sub-scales scores. The analysis was also conducted for the correlation
between CMAAS, TMTIS overall scores, and TMTIS sub-scales.

3. Results
3.1. Participants” Demographic Characteristics and Levels of CMAAS, APSI, TMTIS

Table 1 summarizes the participants” demographic characteristics, which contain age,
educational level, and sport experiences, as well as their level of psychological characteris-
tics including the CMAAS, APSI, and TMTIS. All descriptive data were presented by mean
score and standard deviation.
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Table 1. Demographic characteristics and level of psychological characteristics.

Variables M+ SD
Demographic characteristics
Sample size (1) 101
Gender (M/F) 72/29
Age (years) 20.70 £1.31
Educational level (years) 14.99 +1.03
Sport experiences (years) 9.58 + 3.47
Level of psychological characteristics
CMAAS 434 4+ 0.61
APSI overall 3.37 £ 0.50
Motivation 3.20£0.81
Coachability 4.01 £ 0.68
Concentration 3.52+£0.78
Confidence 2.94 +0.75
Peaking and coping 3.20 £ 0.69
TMTIS overall 3.85 +£0.53
Positive effort 3.98 £ 0.67
Anti-pressure 3.41 £ 0.64
Endurance 4.17 £ 0.59

Note. CMAAS = Chinese Version Mindful Attention Awareness Scale; APSI = Athletic Psychological Skills
Inventory; TMTIS = Trait Mental Toughness Inventory for Sport; Peaking and coping = Peaking under pressure
and coping with adversity; M = Mean; SD = Standard deviation.

3.2. Pearson Correlation Coefficients for CMAAS and APSI

Table 2 presents the results of the correlation between CMAAS score, APSI overall
score, and APSI sub-scales scores.

Table 2. Pearson correlation coefficients for CMAAS and APSI.

1 2 3 4 5 6 7
1. CMAAS - 0.36 ** 0.24 * 0.23* 0.21* 0.32 ** 0.21*
2. APSI overall - 0.73 ** 0.52 ** 0.61 ** 0.70 ** 0.81 **
3. Motivation - 0.41 ** 0.13 0.43 ** 0.46 **
4. Coachability - 0.14 0.05 0.20*
5.Concentration - 0.27 ** 0.48 **
6. Confidence - 0.60 **

7. Peaking and coping -

Note. CMAAS = Chinese Version Mindful Attention Awareness Scale; APSI = Athletic Psychological Skills
Inventory; Peaking and coping = Peaking under pressure and coping with adversity; * = p < 0.05; ** = p < 0.01.

There was a significantly positive correlation between the CMAAS and APSI overall
score (p < 0.01) with a small correlation level (r = 0.36) (Cohen, 1992). There was also
a significantly positive correlation between the CMAAS and APSI-sub-scales scores for
motivation (p = 0.02), coachability (p = 0.02), concentration (p = 0.03), confidence (p = 0.001),
peaking under pressure, coping with adversity (p = 0.03) with a small correlation level
(r = 0.21-0.32) (Cohen, 1992).

Additionally, the correlation coefficient was statistically significant for the APSI overall
score and five sub-scales (p < 0.01) with medium to large correlation levels (r = 0.52-0.81)
(Cohen, 1992).

3.3. Pearson Correlation Coefficients for CMAAS and TMTIS

Table 3 presents the results of the correlation between CMAAS score, TMTIS overall
score, and TMTIS sub-scales scores.
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Table 3. Pearson correlation coefficients for CMAAS and TMTIS.

1 2 3 4 5
1. CMAAS - 0.27 ** 0.26 ** 0.30 ** 0.12
2. TMTIS overall - 0.89 ** 0.80 ** 0.80 **
3. Positive effort - 0.57 ** 0.63 **
4. Antipressure - 0.40 **

5. Endurance -

Note. CMAAS = Chinese Version Mindful Attention Awareness Scale; TMTIS = Trait Mental Toughness Inventory
for Sport; ** = p < 0.01.

There was a significantly positive correlation between the CMAAS and TMTIS overall
scores (p < 0.01) with a small correlation level (r = 0.27) (Cohen, 1992). There was also
a significantly positive correlation between the CMAAS and TMTIS sub-scales scores
for positive effort (p = 0.01) and anti-pressure (p < 0.01) with a small correlation level
(r =0.26-0.30) (Cohen, 1992). However, there was no significant correlation between the
CMAAS and endurance (p = 0.24).

Additionally, the correlation coefficient was statistically significant at the TMTIS
overall scores and three sub-scales (p < 0.01) with a large correlation level (r = 0.80-0.89)
(Cohen, 1992).

4. Discussion

The study attempts to examine the relationship between dispositional mindfulness,
psychological skills, and mental toughness in multiple-sport populations. Our primary
findings revealed a positive correlation of dispositional mindfulness with the APSI overall
measure and all domains of psychological skills. Additionally, a similar positive correlation
was also observed between dispositional mindfulness and TMTIS overall measure, as well
as with positive effort and anti-pressure of mental toughness.

Our findings are consistent with previous studies that observed the positive linkage
between mindfulness and psychological skills [13-15,17,30]. The APSI used in this study
has five sub-scales: motivation, coachability, concentration, confidence, and peaking under
pressure and coping with adversity. These domains of psychological skill are considered to
favor sports performance [26]. In terms of motivation, Ruffault, et al. [36] indicated that
dispositional mindfulness is negatively correlated with external motivation and positively
correlated with intrinsic motivation. That said, athletes with higher mindfulness status
may focus better on their sport itself and derive more enjoyment, thereby reducing the
possibility of dropping out of sports. Coachability refers to the attitude of athletes adapting
and obeying their coach’s leadership and guidance and accepting the coach’s constructive
criticism [37]. Jones and Hansen [38] have investigated the relationship between mind-
fulness and supportive communication process and suggested that mindfulness provides
more compassionate and beneficial emotional support within communications with others
and to improve the personal relationships. As for the part of concentration, Fountain-
Zaragoza, et al. [39] showed that dispositional mindfulness was negatively associated
with task-unrelated thought, reflecting that the athletes with higher mindfulness likely
have better concentration to focus on task-related cues and avoid making mistakes by
task-irrelated interferences in the competition (e.g., audience noise or poor weather). Fur-
thermore, similar to our findings, Walker [14] observed that dispositional mindfulness is
positively related to self-confidence, which is the foremost goal of sports psychology [23]
and is considered as a key factor in an athlete’s return to sports after an injury [40]. The
increase in self-confidence therefore suggests that athletes having a stable level of self-
confidence is extremely important for overcoming challenges [14]. Lastly is the linkage
between mindfulness and peaking under pressure and coping with adversity. While ath-
letes will regard the stress as a threat when feeling uncontrollable stress that impairs their
sports performance or even reduces enthusiasm and causes burnout [41], mindfulness may



Int. J. Environ. Res. Public Health 2021, 18, 6802 60f9

help the athletes to cope with stress, and reduce their reaction to stress in order to improve
their sports performance [9].

Except for another cross-sectional study that observed the relationship between mind-
fulness and psychological skill, this study has also examined the alterations of mindfulness
and psychological skills following a mindfulness-based intervention [9,42-44]. Vidic,
St. Martin, and Oxhandler [42] found that ACSI-28 overall scores were significantly in-
creased among NCAA women basketball athletes following a 10-session mindfulness
training, and a similarly significant improvement was observed in concentration, self-
confidence/achievement motivation, goal setting/mental preparation, coping with adver-
sity, peaking under pressure, and a decrease in perceived stress following mindfulness
training. In addition, the qualitative results also found that mindfulness training increases
awareness of the ability of mindfulness. Jones, Kaur, Miller, and Spencer [43] also adopted
ACSI-28 to explore the effects of the eight-week mindfulness training for rowers, and they
observed that the rowers improved their mindfulness level, exercise coping ability, and
athletic performance. Similar results were achieved for handball athletes, who after an
eight-week mindfulness intervention improved their coping with adversity, coachability,
concentration, goal-setting, mental preparation, and freedom from worry [44]. The study
also suggested that mindfulness-based interventions benefit the mindfulness level and
stress management among athletes by reducing their physiological stress response [9].
These studies could provide the evidence for athletes with a lower dispositional mindful-
ness to enhance their mindfulness level via a mindfulness-based intervention and later to
positively link it to their psychological skills.

The finding of a significant positive correlation between dispositional mindfulness and
overall, positive effort, and the anti-pressure of mental toughness, is partially consistent
with previous studies. Walker [14] recruited 484 adolescent female hockey players and
examined their association of mindfulness and mental toughness, by using the Child and
Adolescent Mindfulness Measure (CAMM) and the Sport Mental Toughness Questionnaire
(SMTQ). They found that a significant positive correlation existed between dispositional
mindfulness and comprehensive mental toughness. Similar results were also observed by
Abdul Rafeeque and Sultana [45], who targeted 323 track and field athletes. Measuring
dispositional mindfulness and mental toughness by using the Mindfulness Mindlessness
Scale (MMS), and the Mental Toughness Scale (MTS), they observed that mindfulness is
positively related to mental toughness.

Our study examines the mental toughness measure designed by Huang [35] in which
three domains were included: positive effort, anti-pressure, and endurance. Positive effort
is believed to reflect striving to progress and never giving up in a difficult training environ-
ment. Our study provided preliminary evidence of the association between dispositional
mindfulness and effort. In addition, the results of anti-pressure in mental toughness are
similar to peaking under pressure and coping with adversity in APSI, which also had a
result similar to results of past studies that there is a positive correlation between mind-
fulness and less stress [17,42]. It is notable that we observed a non-significant correlation
between mindfulness and endurance of mental toughness, which is contrary to other
studies that have demonstrated a negative association between dispositional mindfulness
and pain response [46]. Jones and Parker [15] showed that mindfulness partially mediates
the relationship between mental toughness and pain catastrophizing. This result indicates
that the mentally tough athletes with higher dispositional mindfulness can reduce fear of
pain [15]. Furthermore, there are studies that demonstrate that mindfulness-based interven-
tions increased the pain tolerance for those athletes who were injured [47]. Specifically, we
speculate that there are two possibilities. First, due to the questionnaire used in this study
being different from previous studies, the concepts of the questions may not be the same.
Second, in this study, endurance represents a response to poor health or an unbearable
body condition [35]. However, modern athletes have more knowledge about sport injuries,
so they do not have to be forced to endure the pain of their body and avoid, as much as
possible, being injured.
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In terms of the underlying mechanism between mindfulness, psychological skills,
and mental toughness, the many domains contained in APSI and TMTIS are considered
as an underlying mechanism of mindfulness influencing sports performance. For ex-
ample, Birrer, Rothlin and Morgan [4] have pointed out that those athletes with higher
dispositional mindfulness may improve their levels of performance-relevant psychological
outcomes through several impact mechanisms, such as attention, emotional regulation,
and values clarifications. Concentration is one of the attention categories [48], implying
that the more mindful athletes should pay attention to placing it on their task-related goals
list [4]. Whereas, applying coping skills to relieve stress may also be related to emotional
regulation [13]. Moreover, Birrer et al. [4] also suggested that how athletes clarify their
values will mediate the relationship between mindfulness and motivation. Overall, the
current study provides initial evidence that there is an advantageous relationship between
dispositional mindfulness and psychological skills and mental toughness in multiple-sport
populations. This may indirectly mean that dispositional mindfulness will help individu-
als to have better performance-relevant psychological outcomes through engaging some
specific mechanisms, and that this will contribute positively to their sports performance.

The results must be interpreted carefully in terms of related methodological limita-
tions. Although our study recruited athletes from a variety of sports (i.e., tackwondo, judo,
archery, wushu, and tennis) as a statistical strength, the sample is still considered rela-
tively small. A larger sample could have increased the statistical power of the parameter
estimates. In order to deepen the understanding of the association between dispositional
mindfulness, psychological skills, and the mental toughness of athletes, future studies
need to recruit similar diverse athletes with larger group samples. Another weakness of
this study is the use of the cross-sectional design, which may limit the inference of causal
relationships between these psychological characteristics. Future research should adopt
longitudinal studies or intervention studies to examine causal relationships and whether
mindfulness-based interventions could improve the changes in dispositional mindful-
ness, psychological skills, and mental toughness. Third, only run the correlation analysis
to investigate the correlation between variables in this study. However, this work is a
preliminary study to examine the relationship between mindfulness, mental skills and
mental toughness in multiple-sport populations. In the next step, future studies could also
adopt a prediction model to explore possible pathways of causality between mindfulness,
psychological skills and mental toughness. Lastly, the present study only considered the re-
lationship between dispositional mindfulness, psychological skills, and mental toughness,
but there are many psychological characteristics that would affect the athletes and their
performance, such as anxiety, flow experience, and perfectionism. Consequently, it is also
necessary to investigate the relationship between these three and other performance-related
psychological characteristics.

5. Conclusions

The present study shows that dispositional mindfulness is positively related to com-
prehensive psychological skills, as well as mental toughness, which includes the TMTIS
overall score, positive effort, and anti-pressure. The positive linkage among dispositional
mindfulness, psychological skills, and mental toughness among multiple-sport athletes
suggests that it is perhaps appropriate to further develop dispositional mindfulness in
athletes and mindfulness-based interventions might be considered in the future.
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