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Abstract: Background: Mindfulness-based interventions are well-established in the field of psy-
chotherapy, and such interventions have also gained increased attention in the field of sport psychol-
ogy, either to cope with psychological pressure or to improve an athlete’s performance. The goal of
the present study was to examine whether a Mindfulness—-Acceptance-Commitment (MAC) program
could increase self-compassion and grit among elite female athletes compared to an active control
condition. To this end, we performed a randomized trial among female adult athletes. Methods: Forty
female adult athletes (Mage = 22.22, SD = 2.40) were randomly assigned either to the Mindfulness—
Acceptance-Commitment group (n = 20; 7 group sessions, 60 min each) or the active control group
(n = 20; 7 group sessions, 60 min each). At baseline, seven weeks later at the end of the study and
again four weeks later at follow-up, participants completed a series of self-rating questionnaires
on mindfulness, self-compassion and grit. Results: Dimensions of mindfulness, self-compassion
and grit improved over time, but more so in the Mindfulness—Acceptance-Commitment condition
compared to the active control condition. Improvements remained stable from the study end to
follow-up. Conclusions: While the active control condition improved dimensions of mindfulness,
self-compassion and grit among female adult athletes, improvements were much stronger in the
Mindfulness—Acceptance-Commitment condition. Importantly, improvements in the Mindfulness—
Acceptance-Commitment condition remained stable over a time lapse of four weeks at follow-up
after study completion, suggesting that the Mindfulness—Acceptance-Commitment intervention
appeared to improve cognitive-emotional learning processes.

Keywords: Mindfulness—Acceptance-Commitment intervention; active control intervention; females;
elite athletes; grit; self-compassion

1. Introduction

Among elite athletes, individual skill-based and physical differences are minimal [1]
and psychological skills have become key factors for an athlete’s performance and success.
Given this, such psychological factors came into the focus of attention of athletes, coaches
and sport psychologists [1]. This holds particularly true, as there is increasing evidence of
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mental health issues among heavy exercisers [2—4]. Strikingly, 12-14% of promising junior
elite athletes reported symptoms of burnout [5,6].

Regarding the optimization of psychological processes, the Optimal Competitive State
Theory [7] also emphasized that optimal psychological status was the basis for athletes to
maximize their performance under competition conditions.

To improve an athlete’s psychological state, relaxation techniques in general [8], specif-
ically mindfulness, have been integrated into psychological skills training in the sport
setting [9]. In general, relaxation techniques such as autogenic training (AT), imagination
(IM) or progressive muscle relaxation (PMR) focus on the athlete’s personality develop-
ment, including body awareness, mental calm, psychological wellbeing and avoidance of
overtraining [8]. Complementarily, Gardner and Moore [10,11] introduced the Mindfulness-
Acceptance-Commitment (MAC) intervention, which is the most common mindfulness
approach in sport contexts specifically designed for athletes. Mindfulness is the state of
“being attentive to and aware of the present moment” [12] and the state of “paying attention
to experiences without passing judgment or fixating on one thing” [13].

Compared to the traditional psychological skill training (e.g., relaxation training and
imagery training), which follows the rationale of eliminating or controlling the unpleasant
psychological experiences to attain optimal psychological states [14], MAC training is an
alternative approach for athletes to experience their psychological states. More specifically,
according to the MAC approach, athletes” optimal performance may be enhanced by a
nonjudgmental, present-centered awareness of outer stimuli and inner experience, which
helps emancipate distractions from their ruminative experience [10,11]. In other words,
mindfulness training (e.g., MAC intervention) may help athletes to elude disadvanta-
geous or ineffective psychological experiences [9]. To illustrate, 42 male semi-professional
soccer players reported that MAC training could increase mindfulness and facilitate perfor-
mance [15]. Specifically, Zadeh, Ajilchi et al. [15] concluded that the intervention resulted
in greater improvements in post-test scores of mindfulness, which remained constant in
long-term follow-up. Incidences of injuries were significantly lower, while individual and
team performance was significantly greater, following MAC. Mindfulness scores were
correlated at all time points. Higher scores of mindfulness at post-test and follow-up were
associated with lower incidence rates of sport injuries. However, no effect sizes were
reported in this study. Similarly, Zhang, Si et al. [16] reported that compared to a passive
control condition, the mindfulness group had increased scores of mindfulness and dart
throwing performance scores after the MAC training. Such improvements remained stable
until follow-up.

Further, interventions of Mindfulness Based Stress Reduction (MBSR) proved to be
helpful in reducing symptoms of anxiety, depression and stress after the transition from
professional football to retirement among a sample of Iranian male professional football
players compared to an active control condition [17]. Specifically, Norouzi et al. [17]
randomized forty male retired football players (mean age: 34 years) either to the MBSR
condition or to the active control condition. The intervention lasted eight weeks, with
a follow-up assessment again 12 weeks later. Compared to the active control condition,
symptoms of depression, anxiety and stress decreased, and dimensions of wellbeing
increased. Improvement remained stable from the end of the study to follow-up. Effect
sizes were medium to large. The beauty of this study was the standardized implementation
of an MBSR program, the introduction of an active control condition [18-21] and the report
of effect sizes. Based on these results, the first aim of the present study was to investigate if a
specific MAC intervention could improve dimensions of mindfulness and self-compassion
among female adult athletes compared to an active control condition.

In the attempt to explain why some athletes outperform both at short- and long-
term, besides the personality trait of resilience [1,22-25] and mental toughness [26-33],
the concepts of grit and self-compassion (SC) have drawn attention in the field of sport
psychology and elite athlete performance. This holds particularly true, as both grit and
self-compassion are understood as favorable adaptation processes in the face of adversity,
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difficulty or stress in sport [34,35]. Self-compassion is a positive way of dealing with oneself
when confronted with personal difficulties and challenging situations in sport [34]. Grit
is characterized by passion and perseverance for achieving a main goal (or goals) despite
barriers during improvement [36]. Grit and SC are considered to be critical psychological
states that athletes can acquire to be successful in sport settings [37,38]. Both grit and
self-compassion are rooted in the concept of positive psychology [39]. Athletes with
high grit and self-compassion overcome obstacles, perform optimally in high-pressure
environments, pursue the level of excellence and enjoy long and successful careers [40,41].
In important competitive events, female athletes utilized self-compassion to promote
performance perceptions and wellbeing when preparing, competing and reflecting to excel
in sport [38]. Specifically, Barczak and Eklund [42] found that athletes” evaluations of
their perceived performance after a performance episode were different based on their
self-compassion levels. Concerning grit outcomes, several studies have found positive
associations between grit and performance in the different sport types [43-45]. For example,
results of a longitudinal study showed that higher scores of grit predicted both high
endurance and performance in professional footballers [46].

Mindfulness, SC and grit are interrelated, as recent studies explained [47] the benefits
of mindfulness training on SC. Theoretically, mindfulness (e.g., the MAC approach) can
help individuals to be open to and accepting of their inner experiences without judgment
in the face of difficulty and unexpected stressors in performance-related situations [9].
Complementarily, self-compassion entails being kind and nonjudgmental towards oneself
when faced with pain, inadequacy, suffering and failure [34]. With regard to the empirical
evidence of the neural mechanisms of mindfulness, mindfulness training was associated
with reduced activations in cortical regions associated with self-critical cognitions, which
in turn may be mediated by increased self-compassion [48]. The findings suggested that
mindfulness and self-compassion could act as buffers against the negative effects of self-
criticism on performance and overall wellbeing [49,50]. In addition, mindfulness could be
a mechanism through which SC reduces scores of burnout in female athletes [51] because
being mindful is a component of SC [52].

When discussing athletes” mindfulness and sport performance, these dimensions were
associated with grit [53]. Grit is conceptualized as passion, endurance and tenacity [54]
for long-term goals and has been associated with optimal performance [43]. Mindfulness-
based approaches had the potential to instigate skills of positive attention, nonjudging
mindful awareness and experiential acceptance to aid in the pursuit of valued goals [11].
Thus, through mindfulness, athletes were enabled to regulate their behaviors to align with
their performance goals; that is to say, their level of grit improved. Previous investigations
have shown that higher levels of mindfulness have been associated with greater grit in
females athletes [55]. Specifically, when comparing a resilience training program includ-
ing Cognitive Behavioral Therapy (CBT) with mindfulness and positive psychology for
college student athletes, the majority of participants indicated that the most important
component from the program was mindfulness/meditation to develop grit [56]. In contrast,
a brief mindful yoga intervention did not enhance grit among male athletes [57]. How-
ever, the limitations of the above mentioned studies were the lack of randomization and
differences in the recruitment procedure, the lack of follow-up measures and the lack of
control conditions.

Female athletes were dealing with many potentially challenging events in competitive
sport, and such challenging events were often accompanied by negative psychological
emotions (i.e., feelings of inadequacy, negative selfjudgment and emotional disruption)
and poor performance [41,58]. To counter such dysfunctional emotions, grit and self-
compassion had the potential to improve psychological states in female athletes, along
with their sport performance [37,38,59]. These findings appeared particularly important,
as female athletes reported lower scores of mindfulness, grit and self-compassion, when
compared to their male counterparts [51,60]. As such, focused efforts to understand effects
of a mindfulness program on grit and self-compassion among female athletes appears
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plausible. Given this, the second aim of the present study was to investigate if a specific
MAC intervention could improve grit among female adult athletes compared to an active
control condition.

Gardner and Moore [10] created and developed the Mindfulness-Acceptance-Commitment
(MAC) program; the MAC is a semi-structured fusion of mindfulness and Acceptance and
Commitment Therapy (ACT). Mindfulness- and acceptance-based approaches develop
skills and attitudes of nonjudging mindful awareness, mindful attention and experiential
acceptance to aid in the pursuit of valued goals [14]. The MAC approach was designed
and developed specifically for sport performers to develop mindfulness and self-regulated
attention skills [11]. Gardner and Moore [10] claimed that dysfunctional and rigid thinking
about one’s abilities or potential may create an avoidant coping style, and the individual
will be more likely to disengage from the activity at hand. Essentially, mindfulness practices
can break such a dysfunctional pattern. With open-hearted acceptance of what is occurring
when faced with aversive experience, such as self-doubt and fear, athletes can disengage
from negative thinking (that is to say, change their relationships to it) and be freed up
to attain optimal performance states, so that athletes are enabled to learn they can reach
peak performances despite negative internal states and negative self-evaluations and
expectations [14]. Enhanced performance has been reported after implementing the MAC
protocol with different samples of athletes, including female power lifters [10], professional
lacrosse players [11], semiprofessional football players [15] and elite triathletes [61].

To summarize, compared to male athletes, female athletes appeared to be at an in-
creased risk to report negative psychological emotions (i.e., feelings of inadequacy, negative
self-judgment and emotional disruption) and poorer performance [62-65]. Mindfulness-
based interventions in general, and MAC, specifically, proved to be useful to counterbalance
dysfunctional emotional states [1,66—68] and to improve psychological wellbeing [50,69].
In the present study, we investigated the influence of a MAC intervention to improve
mindfulness, grit and self-compassion among female athletes compared to an active con-
trol condition.

The following two hypotheses were formulated. Based on previous research [50,66,68],
we first expected that a Mindfulness—Acceptance-Commitment (MAC) intervention would
increase the scores of the three outcome measures (mindfulness, grit and self-compassion)
among female athletes compared to an active control condition. Second, following previous
research [15,50], we expected that after a MAC intervention, improvements would remain
stable from the end of the study to the follow-up assessment four weeks later.

2. Methods
2.1. Study Procedure

Female athletes at national competition level were approached to participate in the
present study. All eligible participants were informed about the aims of the study and
the confidential data handling. Thereafter, they signed the written informed consent.
Participants were randomly assigned either to the Mindfulness—Acceptance-Commitment
condition or to the active control condition. At baseline, seven weeks later at the end of the
study and again four weeks later at follow-up, participants completed a series of self-rating
questionnaires (see below) covering dimensions of mindfulness, self-compassion and grit.

The ethical committee of University of Tehran (Tehran, Iran) approved the study
(REC.1400.025), which was performed in accordance with the seventh and current [70]
edition of the Declaration of Helsinki.

2.2. Participants

Participants were female athletes at national competition level. Inclusion criteria were:
1. Biological sex at birth: female; 2. age: >18 years; 3. Records of at least one success at
national level or above; 4. Heavily exercising at least three times per week; 5. Compliance
with the study conditions; 6. Signed written informed consent. Exclusion criteria were:
1. Current injuries or physical and mental health problems, as self-reported; 2. Previous or
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current experiences in relaxation and mindfulness techniques, including MBSR, progressive
muscle relaxation, autogenic training and psychological skill training; 3. Missing two or
more training sessions, irrespective of the study condition.

To recruit possible participants, six teams were selected randomly (n = 110 athletes;
see Figure 1), and 42 female athletes were again randomly selected. Before randomization,
two participants withdrew from the study for personal reasons, and thus 40 athletes were
randomly assigned either to the MAC training condition or the active control condition
(each group, n = 20) using a random number generator. There was no attrition in either
the intervention or active control group after randomization (see Figure 1). Athletes were
involved in various types of sport at the time of the study.

All athletes
(n=110)

Declined to participate (n=31)

| Did not meet inclusion criteria (1 = 37)

Access for eligibility
(n=42)

I _[ Discontinued (= 12)

Randomization
(n=40)

{ Allocation to mtervention (n = 20) ] { Allocation to waitlist (n = 20) ]

{ Follow-up data (n =20) } { Follow-up data (n =20) ]

[ Analyzed (n=20) ] [ Analyzed (n=20) ]

Figure 1. Consort flow diagram.

2.3. Sample Size Calculation

The sample size calculation was performed with G*Power® [71]. Based upon pre-
vious studies on the effects of mindfulness-based intervention on performance-relevant
parameters and performance outcomes in sport [47,72,73], we expected a medium effect
size of partial eta-squared 0.06; given this, the following sample size was calculated: partial

eta-squared: 0.06; effect size f: 0.25; alpha: 0.05; power 1-beta: 0.80; number of groups: 2;
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number of measurements: 3; total sample size: 28. However, to counterbalance possible
dropouts, the sample size was set at 42 participants.

2.4. Interventions
Mindfulness—Acceptance-Commitment (MAC) Program

In the span of seven consecutive weeks, participants in the intervention group un-
derwent the Mindfulness—Acceptance-Commitment (MAC) program [11], guided by two
trained sport psychologists with expertise in mindfulness. Each session covered specific
topics and exercises within the context of mindfulness training and practice, which lasted
60 min/session (see Table 1). The task of the MAC instructors was to train a number of
techniques and experiential exercises aimed at increasing mindful awareness and nonjudg-
mental acceptance of in-the-moment sensory, cognitive and affective experiences in the lives
of the athletes. Further, MAC uses techniques to help athletes to develop the willingness to
remain in contact with the full range of internal experiences in order to engage in behaviors
consistent with their personal values. Additionally, in accordance with the guidelines of
MAC protocol [11], the mindfulness group was asked to practice mindfulness at least three
times per week. To ensure that athletes completed their practice at home, we asked about
the recorded mindfulness exercises in the beginning of the training session.

Table 1. Mindfulness—Acceptance-Commitment Training (MAC) Session Content [11].

Theme of Each Session

Contents

Introduction to the theoretical structure and content of the full MAC program; acknowledging

Instiz(silszltilo:n negative thoughts/feelings
Mindfulness exercises (e.g., mindfulness of breath)

Session 2: Introducing mindfulness and cognitive defusion (vs. cognitive fusion) and how these concepts can be

. ) applied in a sport context
Mindfulness . .

Mindfulness exercises
Information about goals, values and behaviors, and the relation between them is presented
Session 3: and discussed

Goals and Values

The benefits of value-based behavior rather than emotion-focused behavior is emphasized
Mindfulness exercises

Developing an understanding of the costs of experiential avoidance and the benefits of experiential

Session 4: . .
acceptance when striving for improved performance
Acceptance . .
Mindfulness exercises
Introducing motivation and commitment and how they differ from one another
Session 5: Information about the relationship between motivation and commitment with performance-related
Commitment values and behaviors is presented and discussed

Mindfulness exercises

Session 6: Integrating learned concepts to attain and maintain behavioral flexibility in the pursuit of long- and

Skill Consolidation

short-term goals
Mindfulness exercises

Session 7:
Skill Maintenance

Reviewing the entire MAC approach and encouraging athletes to apply learned skills into both
performance and everyday situations
Discussing how to maintain and deepen the mindfulness, acceptance and commitment skills after
the program
Mindfulness exercises
Feedback from participants

2.5. Active Control Condition

The MAC program was organized as group intervention, and two trained sport
psychologists with expertise in mindfulness were responsible for that program. Thus,
there might have been the risk that improvements in outcome variables (mindfulness,
self-compassion and grit) might have been due to the group setting and due to the contact
with professional sport psychologists. To counterbalance this risk and thus to control
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for social interactions and social contacts as a possible confounder, participants of the
active control condition met weekly for seven consecutive weeks and sessions (duration:
60 min per session). In groups, these participants attended a course on sport and exercise
psychology. Topics included history, research, theories, talent identification and athletes’
lifespan development. Additionally, according to Zhang, Si et al. [16], participants of the
active control group conditions were asked to revise the learning materials of the previous
lecture at least three times per week. Two experienced sport psychologists gave these
lectures; to enhance students’ participation, participants completed regular short and easy-
to-complete exams. All sessions took place in the sport center of the University of Tehran
(Tehran, Iran), and the intervention and active control conditions did not differ with regard
to number, duration and format of the sessions or qualifications of the therapists.

2.6. Measures
2.6.1. Sociodemographic and Sport-Related Information

Participants reported their biological sex at birth (female), age (years), civil status
(single; married), the highest educational level (high school; bachelor; master), weekly
sport frequency (trainings/week), duration (min/training), and intensity (light, moderate,
vigorous) and the highest competition record within the last two years.

2.6.2. Mindfulness

To assess mindfulness, participants completed the Farsi version [74] of the Mindful-
ness Inventory for Sport (MIS) [75]. The MIS consists of 15 items designed to determine
athletes’ mindfulness levels. Dimensions include nonjudgmental thought, re-focusing and
awareness. Typical items are: “When I become aware that I am not focusing on my own
performance, I blame myself for being distracted.”, “When I become aware that I am not
focusing on my own performance, [ am able to quickly refocus my attention on things that
help me to perform well” and “I am aware of the thoughts that are passing through my
mind”. Answers are given on six-point rating scales ranging from 1 (=not at all) to 6 (=very
much), with higher sum scores reflecting higher mindfulness. The Farsi version showed
satisfactory psychometric properties [74], and the internal consistency of the current sample
was 0.89 (Cronbach’s alpha at baseline).

2.6.3. Self-Compassion

To assess self-compassion, participants completed the Farsi version [76] of the Short
Self-Compassion Scale (SCS-SF) [77]. The SCS-SF includes dimensions of mindfulness,
self-kindness and common humanity and consists of 12 items. Typical items are: “When
something painful happens I try to take a balanced view of the situation”, “I'm disapproving
and judgmental about my flaws and inadequacies” and “When I fail at something that’s
important to me, I tend to feel alone in my failure”. Answers are given on five-point rating
scales with the anchor points 1 (=almost never) to 5 (=almost always). After reverse-coding
the appropriate items, higher scores reflect greater self-compassion. The Farsi SCS-SF
showed good internal consistency [76], and the internal consistency of the total scale was
satisfactory in the current sample (Cronbach’s alpha at baseline = 0.88).

2.6.4. Grit

To assess grit, participants completed the Farsi version [37] of the Short Grit Scale
(SG-S) [35]. The SG-S consists of eight items, and the measure includes dimensions of
reflecting the tendency and perseverance of effort. Typical items are: “Setbacks don’t
discourage me.”, “I have difficulty maintaining my focus on projects that take more than
a few months to complete” and “I am a hard worker”. Answers are given on five-point
Likert scales ranging from 1 (=very much like me) to 5 (=not much like me at all). After
reverse-coding the appropriate items, higher scores reflect greater grit. The Farsi version
showed satisfactory internal consistency [37], and Cronbach’s alpha of the total scale in the

current sample was 0.78 at baseline.
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2.7. Data Analysis

A series of independent sample t-tests and X?-tests was performed to compare so-
ciodemographic information at baseline between participants in the MAC and in the active
control condition. Next, three rANOVAs were performed to test the effect of group (MAC
group vs. active control), time (baseline, post-intervention and follow- up) and the time by
group interaction on mindfulness, self-compassion, and grit. The nominal significance level
was set at alpha < 0.05. For F-tests, partial eta-squared (17,%) effect sizes are reported. Cut-off
values for partial eta-squared were: 77,2 < 0.019: trivial effect size (T); 0.02 < 7, < 0.059:
small effect size (S); 0.06 < 17,,2 < 0.139: medium effect size (M); 17,,2 > 0.14: large effect size
(L) [78,79]. Based on Becker’s approach to comparing mean changes [80], Cohen’s d effect
sizes were reported for the pre- and post-trial changes within the two groups and between
the two groups at the end of the study. Effect sizes for t-tests were reported as Cohen’s d
with the following ranges: d = 0 to 0.19: trivial effect sizes (T); d = 0.20 to 0.49: small effect
sizes (S); d = 0.50 to 0.79: medium effect sizes (M); d > 0.80: large effect sizes (L) [78,79]. All
statistical calculations were performed in SPSS® version 26.0 (IBM Corporation, Armonk,
NY, USA) for Windows®.

3. Results

A total of 42 eligible female athletes participated in the study. Of the 42 athletes who
participated before randomization, 40 completed all phases of the program. The average
age and sport experience were 22.22 years (SD = 2.40 years) and 8.30 years (SD = 1.78 years),
respectively. Furthermore, their average exercise was 3.80 days a week (5D = 0.82 days).

Table 2 provides participants” sociodemographic and exercise-related descriptive and
inferential statistical overview, separately for participants in the MAC and active control
conditions. Participants in the MAC and active control conditions did not differ regarding
age, sport experience, number of session training per week, intensity of training, marital
status and highest educational level (p > 0.05).

Table 2. Descriptive and inferential statistical overview of sociodemographic baseline characteristics
between participants in the MAC and active control conditions.

Study Condition Statistics
Variable MAC Active Control
N 20 20
M SD M SD T (38) p d
Age (years) 22.00 2.30 21.45 2.52 0.59 0.56 0.18
Age range (years) 18-25 18-26
Sport experience (years) 8.00 1.62 8.60 1.90 1.07 0.29 0.33
Weekly exercises 3.70 0.80 3.90 0.85 0.76 0.45 0.24
n % n % x2 (df =1) P
Marital status 0.11 0.74
Single 13 65 14 70
Married 7 35 6 30
Educational level 0.46 0.80
High school 8 40 9 45
Bachelor 8 40 6 30
MSc 4 20 5 25
Intensity of training 0.74 0.37
Moderate 6 30 8 40
Vigorous 14 70 12 60
Team vs. individual sport
Team 13 65 11 55
Individual 7 35 9 45 0.42 0.52

Notes: MSc = Master of Science; MAC = Mindfulness—Acceptance-Commitment.
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Mindfulness, Self-Compassion, Grit; between the Study Conditions and Over Time

Table 3 provides the descriptive statistical indices of MAC-related information, Table 4 re-
ports the inferential statistical indices and Figure 2 reports the means and standard deviations
of grit scores, separately for the MAC condition and for the active control condition.

Table 3. Descriptive statistics for outcome variables at baseline, at post-intervention and at the end of

the study, separately for participants in the Mindfulness—Acceptance-Commitment (MAC) and the

active control condition.

Time Points

Baseline Post-Intervention Study End
N MAC Active Control MAC Active Control MAC Active Control
20 20 20 20 20 20
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Mindfulness 3.93 (0.53) 4.01 (0.55) 455 (0.51) 3.94 (0.54) 4.70 (0.50) 4.03 (0.58)
Self-compassion 3.52 (0.51) 3.41 (0.58) 4.01 (0.54) 3.56 (0.56) 4.14 (0.53) 3.55 (0.47)
Grit 3.54 (0.47) 3.53 (0.55) 3.92(0.47) 3.51 (0.54) 4.06 (0.43) 3.61 (0.54)
Notes: M: mean, SD: standard deviation; MAC: Mindfulness—Acceptance-Commitment.
Table 4. Inferential statistics for outcome variables at baseline, at post-intervention and at follow-up,
separately for participants in the MAC = Mindfulness—Acceptance-Commitment (MAC) and the
active control condition.
Factors
Time Group Time X Group Interaction
F T]pz F npz F an
Mindfulness 44.68 *** 0.54 (L) 6.06 * 0.13 (M) 46.80 *** 0.55 (L)
Self-compassion 37.15 *** 0.49 (L) 6.02* 0.13 (M) 13.80 *** 0.27 (L)
Grit 15.50 *** 0.29 (L) 3.85 0.09 M) 10.41 *** 0.21 (L)

Notes: Degrees of freedom: (1, 38); (M) = medium effect size; (L) = large effect size; * = p < 0.05; *** = p < 0.001.

Grit

(9]

W
W

S]

\]

Lt

=@=\AC
AC

Study End

Time points

Follow-up

Figure 2. Grit increased over time, but more so in the MAC condition compared to the active control

condition. Improvements at the end of the study remained stable until follow-up 4 weeks later. Points

are means and bars are standard deviations.
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Mindfulness increased over time (large effect size), but more so in the MAC condition
(medium effect size) compared to the active control condition (large effect size of interaction).

Self-compassion increased over time (large effect size), but more so in the MAC
condition compared to the active control condition (large effect size of interaction). Scores
were higher in the MAC condition compared to the active control condition (medium
effect size).

Grit also increased over time (large effect size), but more so in the MAC condition
compared to the active control condition (large effect size of interaction). Scores were higher
in the MAC condition compared to the active control condition (medium effect size).

Table 5 provides the overview of effect size calculations (Cohen’s ds) between the
MAC and active control conditions at the end of the study and within the MAC and active
control conditions from baseline to the end of the study.

Table 5. Overview of effect sizes between group comparison at the end of the study and within group
comparison from baseline to the end of the study.

Effect Size Comparisons (Cohen’s ds)

Acgfrtewgs:t:}(;f X)ﬁgi:il(;i at Within the MAC Condition from  Within the Active Condition from

the End of the Study Baseline to the End of the Study Baseline to the End of the Study
Mindfulness 1.24 (L) 2.62 (L) 0.08 (T)
Self-compassion 1.19 (L) 2.07 (L) 0.37 (S)
Grit 0.92 (L) 1.45 (L) 0.17 (T)

Notes: Cohen’s ds: (T) = trivial effect size; (S) = small effect size; (L) = large effect size. No significant differences
were found at baseline.

At the end of the study and compared to the active control condition, MAC improved
mindfulness (large effect sizes). Large effect sizes also were observed for SC and grit.

Within the MAC condition, large effect sizes were observed for mindfulness, SC
and grit.

Within the active control condition, small effect sizes were observed for SC; trivial
effect sizes were observed for mindfulness and grit.

4. Discussion

The key findings of the present study were that among young adult female athletes a
seven-week Mindfulness—Acceptance-Commitment (MAC) intervention improved mind-
fulness, self-compassion (SC) and grit compared to an active control condition. Given
this, the present data expanded upon the current literature in the following four ways.
First, unlike previous studies, the introduction of an active control condition precluded the
risk that improvements were the mere result of social interactions and group dynamics.
Second, the MAC intervention also improved grit. Third, while improvements were also
observed among participants in the active control condition, such improvements were
modest. Fourth, among participants in the MAC condition, improvements remained stable
over a time lapse of four weeks until follow-up, suggesting thus that the MAC program
changed participants’ cognitive-emotional information processing.

In our opinion, the present results are of clinical and practical importance because
interventions such as the MAC program appeared to enable (here: female) athletes to
proactively and successfully cope with psychological pressure and to improve dimensions
of grit as a proxy of resilience and mental toughness.

Two hypotheses were formulated and each of these is considered now in turn.

With the first hypothesis, we assumed that compared to an active control condition, a
MAC intervention would improve the dimensions of mindfulness, grit and self-compassion
among female athletes, and data fully support this. Accordingly, the present data confirm
what has been observed elsewhere [47,50,66,68]. However, the present data expand upon
previous research [47,50,66,68] in that a MAC intervention was applied among young
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adult female athletes and in that the intervention improved not only mindfulness and
self-compassion but also grit.

With the second hypothesis, we assumed that after a MAC intervention, improvements
would remain stable from the end of the study to the follow-up assessment four weeks later,
and again, data confirm this. As such, the present results mirror what has been observed
before [15,50]. However, the present findings expand upon previous research [15,50] in
that a MAC intervention proved to be stable, not only for the dimensions of mindfulness
and self-compassion but also grit, once the interventions were complete. The quality of
the data does not allow a deeper understanding as to why improvements in the MAC
condition remained stable over time. Admittedly speculatively, we claim that the MAC
intervention over a time lapse of seven weeks led to a learning process for athletes on how
to deal with their emotions and cognitions such that participants in the MAC condition
were able to implicitly transfer and employ their acquired knowledge over a short time
lapse of four weeks.

The quality of the data does not allow a deeper understanding of the underlying neu-
roendocrinological and cognitive—emotional processes underlying why the administration
of Mindfulness—Acceptance-Commitment (MAC) protocol improved SC and grit. Thus,
we can only speculate about which factors the observed changes in SC and grit can be
attributed to. To gain a more solid understanding of the psychological mechanisms behind
the observed effects associated with the MAC intervention, more research is warranted.

As described in Table 1, the aim of our MAC program was to perceive cognitions
and emotions without reacting to them, to accept one’s personality traits, to remain posi-
tively disposed and to experience moments of time in peace. More specifically, as outlined
elsewhere [50,66,68], MAC does not aim to change thought content, emotions or bodily
sensations, but rather to focus on how one relates to such experiences. Self-compassion is
also a positive way of relating to oneself, specifically when one is psychologically suffering
in some way. Neff and Dahm [81] argued that in order to give oneself compassion, one
must be able to turn toward, acknowledge and accept that one is suffering, meaning that
mindfulness is a core component of self-compassion. Addressing compassion more broadly,
Gilbert and Choden [82] viewed mindfulness as a context through which compassion
is achieved, necessary for both the motivation to engage with suffering and the skill to
alleviate it [83]. In a recent population-based study, Wilson, Bennett [52] further identi-
fied mindfulness as a critical key in order to develop and maintain self-compassion in
competitive sport contexts. Therefore, it appears that authors view self-compassion as
being developed implicitly through attitudes cultivated in mindfulness training. In line
with these observations, researchers [10,11,84] argued that mindfulness-based programs
(e.g., MAC) bring about mindfulness via an attitude of awareness, acceptance, kindness,
openness, patience, nonstriving, equanimity, curiosity and nonevaluation.

To conclude, these findings suggest that the properties of MAC training set the stage
for developing self-compassion by encouraging female athletes to be open and accepting
of their inner experiences without judgment and interference in the face of sport-related
difficulty and unexpected stressors.

Regarding grit, another finding of the present study indicated that increasing mindful-
ness leads to improved grit of female athletes, which is in line with the previous results [55].
On the other hand, the results of a further study indicated that brief mindfulness training
could not help improve male athletes’ grit [57]. Two key limitations of this study design [57]
were the lack of randomization and differences in recruitment. Further, it may be neces-
sary to use a longer period of mindfulness training (e.g., MAC) to establish statistically
significant changes in grit when assessed quantitatively.

As mentioned earlier, MAC enables athletes to increase their willingness to accept
negative thoughts and emotions in the pursuit of valued ends [11]. More specifically,
MAC interventions should enable athletes to mindfully engage in the present moment and
help athletes to clarify and to formulate their valued goals and to engage in committed
actions towards these goals [11]. Given this, admittedly speculatively, we claim that in
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the event of negative feelings, an athlete might answer in a gritty fashion; such an answer
may be given to experience and tolerate difficult emotions and to remain motivated to
pursue their goals. Thus, it appears conceivable that through a MAC approach, athletes
were able to regulate their behaviors in accordance with their goals; in doing so, athletes
might have improved their level of grit. In addition, it appears that mindfulness improves
the interoceptive attention, which in turn is believed to increase cognitive flexibility and
cognitive appraisal [85,86].

The novelty of the findings should be considered within the context of the follow-
ing limitations. First, the present study relied on self-report measures, though, to our
knowledge, the means to reliably measure cognitive-emotional processes of mindfulness or
self-compassion are sparse [87]. Second, it is possible that the power of the findings could
have been increased by including other indices of change for emotional, behavioral and
sport performance outcomes. Third, the sample size might be considered small, though we
mainly relied on effect size calculations, which by definition are not sensitive to sample
sizes; further, the sample size matches the requirements of effect size calculations. In this
view, we also note that effect sizes were medium to large, which were somehow higher
when compared to previous studies. Fourth, we acknowledge that our sample was ho-
mogeneous regarding the gender and nationality of the participants. Thus, whether the
conclusion of this study is applicable to male professional athletes or athletes from other
countries needs further verification. Fifth, there were no objective measures of whether the
intervention improved athletes’ objective performance because we deemed it impossible to
develop a general objective performance measure that would be sufficiently adequate for a
multiple-sport sample, consisting of both individual- and team-sport athletes. Sixth, while
participants in the MAC condition were specifically trained on dimensions of mindfulness
and self-compassion, participants in the active control condition were not. As such, it might
come by no surprise that participants in the MAC condition showed higher scores in mind-
fulness and self-compassion. However, the key intention of the active control condition
was to control outcome variables for possible biases related to the social setting of the group
interaction and the interaction with professional sport psychologists. Seventh, participants
were not blind to the treatment status; as such, it is conceivable that expectations might
have biased the pattern of results. Last, to assess grit, we employed the Farsi version of
the Short Grit Scale; the Farsi measure has not been psychometrically validated so far.
Moreover, the concept of grit has faced several criticisms [53,88], and further research about
this construct is warranted.

5. Conclusions

Opverall, this study expands the functions of mindfulness-based training in the field of
elite sport and focuses on the effects of a Mindfulness—Acceptance-Commitment (MAC)
intervention on self-compassion and grit, which are closely related to female athletes’ per-
formance and mental health. We highlight the importance of preserving the habit of regular
mindfulness practice (e.g., MAC) as part of the process of female performance preparation
in order to deal effectively with difficult sport experiences and to maximize performance.

Author Contributions: Conceptualization: M.M., D.S.-B., S.Z., H.G.Z. and S.B.; Data gathering and
data curation: M.M., S.Z. and H.G.Z.; Method: M.M., D.S.-B., S.Z., H.G.Z. and S.B.; Data analysis:
MM, S.Z, HG.Z. and S.B.; Manuscript: Draft: M.M., D.S.-B., S.Z., H.G.Z. and S.B.; Manuscript:
Final version: M.M., D.S.-B., S.Z., H.G.Z. and S.B. All authors have read and agreed to the published
version of the manuscript.

Funding: The whole study was performed without external funding.

Institutional Review Board Statement: The ethical committee of University of Tehran approved the
study (registration number: REC.1400.025), which was performed in accordance with the seventh
and current edition of the Declaration of Helsinki.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.



Int. |. Environ. Res. Public Health 2022, 19, 134 13 of 16

Data Availability Statement: Data are made available upon request from acknowledged experts in
the field and upon a clear justification.

Acknowledgments: The authors are grateful to the participants for their participation and engage-
ment in the study.

Conflicts of Interest: The authors declare no conflict of interest associated with this manuscript.

References

1.  Liu, F; Zhang, Z,; Liu, S.; Zhang, N. Examining the Effects of Brief Mindfulness Training on Athletes’ Flow: The Mediating Role
of Resilience. Evid. Based Complementary Altern. Med. 2021, 2021, 6633658. [CrossRef]

2. Golshani, S.; Najafpour, A.; Hashemian, S.S.; Goudarzi, N.; Shahmari, F.; Golshani, S.; Babaei, M.; Firoozabadji, K.; Diirsteler, K.M.;
Briihl, A.B.; et al. When Much Is Too Much—Compared to Light Exercisers, Heavy Exercisers Report More Mental Health Issues
and Stress, but Less Sleep Complaints. Healthcare 2021, 9, 1289. [CrossRef] [PubMed]

3.  Colledge, E; Cody, R.; Buchner, U.G.; Schmidt, A.; Piihse, U.; Gerber, M.; Wiesbeck, G.; Lang, U.E.; Walter, M. Excessive Exercise-A
Meta-Review. Front. Psychiatry 2020, 11, 521572. [CrossRef] [PubMed]

4. Colledge, F.; Sattler, I.; Schilling, H.; Gerber, M.; Piihse, U.; Walter, M. Mental disorders in individuals at risk for exercise
addiction—A systematic review. Addict. Behav. Rep. 2020, 12, 100314. [CrossRef] [PubMed]

5. Gerber, M.; Best, S.; Meerstetter, F.; Isoard-Gautheur, S.; Gustafsson, H.; Bianchi, R.; Madigan, D.].; Colledge, F.; Ludyga,
S.; Holsboer-Trachsler, E.; et al. Cross-Sectional and Longitudinal Associations Between Athlete Burnout, Insomnia, and
Polysomnographic Indices in Young Elite Athletes. J. Sport Exerc. Psychol. 2018, 40, 312-324. [CrossRef] [PubMed]

6.  Gerber, M.; Best, S.; Meerstetter, F.; Walter, M.; Ludyga, S.; Brand, S.; Bianchi, R.; Madigan, D.J.; Isoard-Gautheur, S.; Gustafsson,
H. Effects of stress and mental toughness on burnout and depressive symptoms: A prospective study with young elite athletes. J.
Sci. Med. Sport 2018, 21, 1200-1205. [CrossRef]

7. Nakamura, J.; Csikszentmihalyi, M. The Concept of Flow. In Handbook of Positive Psychology, 2nd ed.; Oxford University Press:
Oxford, UK, 2002; pp. 89-105.

8.  Kellmann, M.; Beckmann, J. Relaxation Techniques in Sports and Physical Activity. In Handbook of Relaxation Techniques; Petermann,
F., Ed.; Psychologie Verlangs Union: Weinheim, Germany; Basel, Switzerland, 2020; pp. 346-355.

9.  Gardner, EL.; Moore, Z.E. Mindfulness in sport contexts. In Handbook of Sport Psychology; John Wiley & Sons, Inc.: Hoboken, NJ,
USA, 2020; pp. 738-750.

10. Gardner, EL.; Moore, Z.E. A mindfulness-acceptance-commitment-based approach to athletic performance enhancement:
Theoretical considerations. Behav. Ther. 2004, 35, 707-723. [CrossRef]

11. Gardner, EL.; Moore, Z.E. The Psychology of Enhancing Human Performance: The Mindfulness-Acceptance-Commitment (MAC)
Approach; Springer: Berlin/Heidelberg, Germany, 2007; 312p.

12. Brown, KW.; Goodman, R.J.; Inzlicht, M. Dispositional mindfulness and the attenuation of neural responses to emotional stimuli.
Soc. Cogn. Affect. Neurosci. 2013, 8, 93-99. [CrossRef]

13.  Compton, W.C.; Hoffman, E. Positive Psychology: The Science of Happiness and Flourishing; Sage Publications: New York, NY,
USA, 2019.

14. Moore, Z.E. Theoretical and empirical developments of the Mindfulness-Acceptance-Commitment (MAC) approach to perfor-
mance enhancement. J. Clin. Sport Psychol. 2009, 3, 291-302. [CrossRef]

15. Zadeh, M.M.; Ajilchi, B.; Salman, Z.; Kisely, S. Effect of a mindfulness programme training to prevent the sport injury and
improve the performance of semi-professional soccer players. Australas. Psychiatry 2019, 27, 589-595. [CrossRef] [PubMed]

16. Zhang, C.-Q.; Si, G.; Duan, Y,; Lyu, Y.; Keatley, D.A.; Chan, D K. The effects of mindfulness training on beginners’ skill acquisition
in dart throwing: A randomized controlled trial. Psychol. Sport Exerc. 2016, 22, 279-285. [CrossRef]

17.  Norouzi, E.; Gerber, M.; Masrur, F.; Vaezmousavi, M.; Piihse, U.; Brand, S. Implementation of a Mindfulness-Based Stress
Reduction (MBSR) program to reduce stress, anxiety and depression and to improve psychological well-being among retired
Iranian football players. Psychol. Sport Exerc. 2019, 47, 101636. [CrossRef]

18. Kalak, N.; Gerber, M; Kirov, R.; Mikoteit, T.; Yordanova, J.; Puhse, U.; Holsboer-Trachsler, E.; Brand, S. Daily morning running for
3 weeks improved sleep and psychological functioning in healthy adolescents compared with controls. J. Adolesc. Health Off. Publ.
Soc. Adolesc. Med. 2012, 51, 615-622. [CrossRef]

19. Sadeghi Bahmani, D.; Motl, R.W.; Razazian, N.; Khazaie, H.; Brand, S. Aquatic exercising may improve sexual function in females
with multiple sclerosis—An exploratory study. Mult. Scler. Relat. Disord. 2020, 43, 102106. [CrossRef] [PubMed]

20. Sadeghi Bahmani, D.; Razazian, N.; Farnia, V.; Alikhani, M.; Tatari, F; Brand, S. Compared to an active control condition, in
persons with multiple sclerosis two different types of exercise training improved sleep and depression, but not fatigue, paresthesia,
and intolerance of uncertainty. Mult. Scler. Relat. Disord. 2019, 36, 101356. [CrossRef]

21. Sadeghi Bahmani, D.; Razazian, N.; Motl, R.W.; Farnia, V.; Alikhani, M.; Piithse, U.; Gerber, M.; Brand, S. Physical activity

interventions can improve emotion regulation and dimensions of empathy in persons with multiple sclerosis: An exploratory
study. Mult. Scler. Relat. Disord. 2020, 37, 101380. [CrossRef]


http://doi.org/10.1155/2021/6633658
http://doi.org/10.3390/healthcare9101289
http://www.ncbi.nlm.nih.gov/pubmed/34682969
http://doi.org/10.3389/fpsyt.2020.521572
http://www.ncbi.nlm.nih.gov/pubmed/33329076
http://doi.org/10.1016/j.abrep.2020.100314
http://www.ncbi.nlm.nih.gov/pubmed/33364322
http://doi.org/10.1123/jsep.2018-0083
http://www.ncbi.nlm.nih.gov/pubmed/30514157
http://doi.org/10.1016/j.jsams.2018.05.018
http://doi.org/10.1016/S0005-7894(04)80016-9
http://doi.org/10.1093/scan/nss004
http://doi.org/10.1123/jcsp.3.4.291
http://doi.org/10.1177/1039856219859288
http://www.ncbi.nlm.nih.gov/pubmed/31282193
http://doi.org/10.1016/j.psychsport.2015.09.005
http://doi.org/10.1016/j.psychsport.2019.101636
http://doi.org/10.1016/j.jadohealth.2012.02.020
http://doi.org/10.1016/j.msard.2020.102106
http://www.ncbi.nlm.nih.gov/pubmed/32428843
http://doi.org/10.1016/j.msard.2019.07.032
http://doi.org/10.1016/j.msard.2019.101380

Int. |. Environ. Res. Public Health 2022, 19, 134 14 of 16

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Sefidan, S.; Pramstaller, M.; La Marca, R.; Wyss, T.; Sadeghi-Bahmani, D.; Annen, H.; Brand, S. Resilience as a Protective Factor
in Basic Military Training, a Longitudinal Study of the Swiss Armed Forces. Int. |. Environ. Res. Public Health 2021, 18, 6077.
[CrossRef] [PubMed]

Lang, U. Resilienz—Resilience; Kohlhammer: Stuttgart, Germany, 2019.

Zurita-Ortega, F.; Chacén-Cuberos, R.; Cofre-Bolados, C.; Knox, E.; Muros, ].J. Relationship of resilience, anxiety and injuries in
footballers: Structural equations analysis. PLoS ONE 2018, 13, €0207860. [CrossRef]

Kocalevent, R.D.; Zenger, M.; Heinen, I.; Dwinger, S.; Decker, O.; Brahler, E. Resilience in the General Population: Standardization
of the Resilience Scale (RS-11). PLoS ONE 2015, 10, €0140322. [CrossRef]

Renton, T.; Petersen, B.; Kennedy, S. Investigating correlates of athletic identity and sport-related injury outcomes: A scoping
review. BMJ Open 2021, 11, e044199. [CrossRef]

Liew, G.C.; Kuan, G.; Chin, N.S.; Hashim, H.A. Mental toughness in sport. Ger. J. Exerc. Sport Res. 2019, 49, 381-394. [CrossRef]

Zarei, S.; Gharayagh Zandi, H.; Mohebi, M. The effectiveness of emotional intelligence training on mental toughness in elite
taekwondo athletes. . Mot. Learn. Mov. 2018, 9, 547-562.

Vaughan, R.; Hanna, D.; Breslin, G. Psychometric properties of the Mental Toughness Questionnaire 48 (MTQ48) in elite, amateur
and nonathletes. Sport Exerc. Perform. Psychol. 2018, 7, 128-140. [CrossRef]

Stamp, E.; Crust, L.; Swann, C.; Perry, J. Relationships between mental toughness, barriers to exercise, and exercise behaviour in
undergraduate students. Int. J. Sport Psychol. 2017, 48, 262-277.

Brand, S.; Kalak, N.; Gerber, M.; Clough, PJ.; Lemola, S.; Sadeghi Bahmani, D.; Puhse, U.; Holsboer-Trachsler, E. During early to
mid adolescence, moderate to vigorous physical activity is associated with restoring sleep, psychological functioning, mental
toughness and male gender. |. Sports Sci. 2017, 35, 426—434. [CrossRef]

Sadeghi Bahmani, D.; Hatzinger, M.; Gerber, M.; Lemola, S.; Clough, PJ.; Perren, S.; von Klitzing, K.; Von Wyl, A.; Holsboer-
Trachsler, E.; Brand, S. The origins of mental toughness—Prosocial behavior and low internalizing and externalizing problems at
age 5 predict higher mental toughness scores at age 14. Front. Psychol. 2016, 7, 1221. [CrossRef]

Dewhurst, S.A.; Anderson, R.J.; Cotter, G.; Crust, L.; Clough, PJ. Identifying the cognitive basis of mental toughness: Evidence
from the directed forgetting paradigm. Personal. Individ. Differ. 2012, 53, 587-590. [CrossRef]

Neff, K. Self-compassion: An alternative conceptualization of a healthy attitude toward oneself. Self Identity 2003, 2, 85-101.
[CrossRef]

Duckworth, A.L.; Quinn, P.D. Development and validation of the Short Grit Scale (GRIT-S). J. Personal. Assess. 2009, 91, 166-174.
[CrossRef] [PubMed]

Duckworth, A. Grit: The Power of Passion and Perseverance; Scribner: New York, NY, USA, 2016; Volume 234.

Shamshirian, S.; Halldorsson, V.; Sigmundsson, H. Passion, grit and mindset of Iranian wrestlers: A socio-psychological approach.
New Ideas Psychol. 2021, 62, 100871. [CrossRef]

Adam, M.E.; Eke, A.O.; Ferguson, L.J. “Know That You're Not Just Settling”: Exploring Women Athletes” Self-Compassion,
Sport Performance Perceptions, and Well-Being Around Important Competitive Events. J. Sport Exerc. Psychol. 2021, 1, 268-278.
[CrossRef]

Kosterlitz, A. The four traits of confidence: Growth mindset, courage, grit, and self-compassion. Woman Advocate 2015, 21, 12-17.
Atkinson, F.; Martin, J. Gritty, hardy, resilient, and socially supported: A replication study. Disabil. Health ]. 2020, 13, 100839.
[CrossRef] [PubMed]

Mosewich, A.D.; Sabiston, C.M.; Kowalski, K.C.; Gaudreau, P.; Crocker, P.R. Self-compassion in the stress process in women
athletes. Sport Psychol. 2019, 33, 23-34. [CrossRef]

Barczak, N.; Eklund, R.C. The moderating effect of self-compassion on relationships between performance and subsequent coping
and motivation. Int. J. Sport Exerc. Psychol. 2020, 18, 256-268. [CrossRef]

Ansah, EW.; Apaak, D. Safety behaviour and grit in sports performance among Ghanian university athletes. Afr. J. Phys. Act.
Health Sci. 2019, 25, 418-432.

Cazayoux, M.; DeBeliso, M. Effect of grit on performance in Crossfit in advanced and novice athletes. Turk. J. Kinesiol. 2019, 5,
28-35.

Parker, P,; Sisson, O.; Bunn, J. Do Grit, Sport-Specific Psychological Skills, and Physical Capabilities Affect Performance in
Women'’s Collegiate Lacrosse? A Pilot Study. J. Sport Behav. 2020, 43, 463—478.

Steinfort, PJ. Tough Teammates: Training Grit and Optimism Together Improves Performance in Professional Footballers.
Master’s Thesis, University of Pennsylvania, Philadelphia, PA, USA, 2015.

Carranga, B.; Serpa, S.; Rosado, A.; Guerrero, ].P. A pilot study of a mindfulness-based program (MBSoccerP): The potential role
of mindfulness, self-compassion and psychological flexibility on flow and elite performance in soccer athletes. Rev. Iberoam. Psicol.
Ejerc. Deporte 2019, 14, 34-40.

Williams, K.; Elliott, R.; McKie, S.; Zahn, R.; Barnhofer, T.; Anderson, .M. Changes in the neural correlates of self-blame
following mindfulness-based cognitive therapy in remitted depressed participants. Psychiatry Res. Neuroimaging 2020, 304, 111152.
[CrossRef]

Rodriguez, M.; Ebbeck, V. Implementing self-compassion strategies with female college gymnasts. J. Sport Psychol. Action 2015, 6,
44-53. [CrossRef]


http://doi.org/10.3390/ijerph18116077
http://www.ncbi.nlm.nih.gov/pubmed/34199958
http://doi.org/10.1371/journal.pone.0207860
http://doi.org/10.1371/journal.pone.0140322
http://doi.org/10.1136/bmjopen-2020-044199
http://doi.org/10.1007/s12662-019-00603-3
http://doi.org/10.1037/spy0000114
http://doi.org/10.1080/02640414.2016.1167936
http://doi.org/10.3389/fpsyg.2016.01221
http://doi.org/10.1016/j.paid.2012.04.036
http://doi.org/10.1080/15298860309032
http://doi.org/10.1080/00223890802634290
http://www.ncbi.nlm.nih.gov/pubmed/19205937
http://doi.org/10.1016/j.newideapsych.2021.100871
http://doi.org/10.1123/jsep.2020-0196
http://doi.org/10.1016/j.dhjo.2019.100839
http://www.ncbi.nlm.nih.gov/pubmed/31519505
http://doi.org/10.1123/tsp.2017-0094
http://doi.org/10.1080/1612197X.2018.1511620
http://doi.org/10.1016/j.pscychresns.2020.111152
http://doi.org/10.1080/21520704.2014.991052

Int. |. Environ. Res. Public Health 2022, 19, 134 15 of 16

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Jones, B.J.; Kaur, S.; Miller, M.; Spencer, R. Mindfulness-Based Stress Reduction Benefits Psychological Well-Being, Sleep Quality,
and Athletic Performance in Female Collegiate Rowers. Front. Psychol. 2020, 11, 2373. [CrossRef] [PubMed]

Amemiya, R.; Sakairi, Y. The role of self-compassion in athlete mindfulness and burnout: Examination of the effects of gender
differences. Personal. Individ. Differ. 2020, 166, 110167. [CrossRef]

Wilson, D.; Bennett, E.V.; Mosewich, A.D.; Faulkner, G.E.; Crocker, P.R. “The zipper effect”: Exploring the interrelationship of
mental toughness and self-compassion among Canadian elite women athletes. Psychol. Sport Exerc. 2019, 40, 61-70. [CrossRef]
Cormier, D.L.; Ferguson, L.J.; Gyurcsik, N.C.; Briere, J.L.; Dunn, ].G.; Kowalski, K.C. Grit in sport: A scoping review. Int. Rev.
Sport Exerc. Psychol. 2021, 14, 1-38. [CrossRef]

Sigmundsson, H.; Clemente, EM.; Loftesnes, ].M. Passion, grit and mindset in football players. New Ideas Psychol. 2020, 59, 100797.
[CrossRef]

Brennan, B.M.; Ketcham, C.J.; Patel, K.; Hall, E.E. Academic Confidence and Grit Predict Mindfulness in Collegiate Student-
Athletes: 1353 Board# 161 May 31 9: 00 AM-10: 30 AM. Med. Sci. Sports Exerc. 2018, 50, 324.

Sullivan, L.; Carter, J.E.; Houle, J.; Ding, K.; Hautmann, A.; Yang, J. Evaluation of a resilience training program for college
student-athletes: A pilot study. J. Am. Coll. Health 2021, 1-8. [CrossRef]

Goodman, FR.; Kashdan, T.B.; Mallard, T.T.; Schumann, M. A brief mindfulness and yoga intervention with an entire NCAA
Division I athletic team: An initial investigation. Psychol. Conscious. Theory Res. Pract. 2014, 1, 339. [CrossRef]

Mosewich, A.D.; Crocker, P.R.; Kowalski, K.C. Managing injury and other setbacks in sport: Experiences of (and resources for)
high-performance women athletes. Qual. Res. Sport Exerc. Health 2014, 6, 182-204. [CrossRef]

Réthlin, P; Horvath, S.; Birrer, D.; Grosse Holtforth, M. Mindfulness promotes the ability to deliver performance in highly
demanding situations. Mindfulness 2016, 7, 727-733. [CrossRef]

Criticos, M.; Layne, T.; Simonton, K.; Irwin, C. Gender differences with anxiety, perceived competence, and grit in collegiate track
and field throwers. J. Phys. Educ. Sport 2020, 20, 2751-2759.

Yau, E.K.B.; Ping, N.P.T.; Kuan, G. The Use of Mindfulness Acceptance Commitment (MAC) Approach for Malaysian Elite
Triathletes. J. Sport Psychol. Action 2021, 12, 271-279. [CrossRef]

Brandt, R.; Bevilacqua, G.G.; Crocetta, T.B.; Monteiro, C.B.; Guarnieri, R.; Hobold, E.; Flores, L.].; Miarka, B.; Andrade, A.
Comparisons of mood states associated with outcomes achieved by female and male athletes in high-level judo and brazilian
jiu-jitsu championships: Psychological factors associated with the probability of success. |. Strength Cond. Res. 2021, 35, 2518-2524.
[CrossRef] [PubMed]

Jordalen, G.; Lemyre, P-N.; Durand-Bush, N. Interplay of motivation and self-regulation throughout the development of elite
athletes. Qual. Res. Sport Exerc. Health 2020, 12, 377-391. [CrossRef]

Benau, E.M.; Wiatrowski, R.; Timko, C.A. Difficulties in emotion regulation, alexithymia, and social phobia are associated with
disordered eating in male and female undergraduate athletes. Front. Psychol. 2020, 11, 1646. [CrossRef] [PubMed]

Shanmugam, V.; Davies, B. Clinical perfectionism and eating psychopathology in athletes: The role of gender. Personal. Individ.
Differ. 2015, 74, 99-105. [CrossRef]

Hut, M.; Glass, C.R.; Degnan, K.A.; Minkler, T.O. The effects of mindfulness training on mindfulness, anxiety, emotion dysregula-
tion, and performance satisfaction among female student-athletes: The moderating role of age. Asian ]. Sport Exerc. Psychol. 2021,
1, 75-82. [CrossRef]

Mohammed, W.A; Pappous, A.; Sharma, D. Effect of mindfulness based stress reduction (MBSR) in increasing pain tolerance and
improving the mental health of injured athletes. Front. Psychol. 2018, 9, 722. [CrossRef]

Gross, M.; Moore, Z.E.; Gardner, F.L.; Wolanin, A.T.; Pess, R.; Marks, D.R. An empirical examination comparing the mindfulness-
acceptance-commitment approach and psychological skills training for the mental health and sport performance of female
student athletes. Int. J. Sport Exerc. Psychol. 2018, 16, 431-451. [CrossRef]

Macdougall, H.; O'Halloran, P,; Sherry, E.; Shields, N. A Pilot Randomised Controlled Trial to Enhance Well-Being and Perfor-
mance of Athletes in Para Sports. Eur. J. Adapt. Phys. Act. 2019, 12, 8. [CrossRef]

World Medical Association. World Medical Association Declaration of Helsinki: Ethical principles for medical research involving
human subjects. JAMA 2013, 310, 2191-2194. [CrossRef]

Faul, F; Erdfelder, E.; Lang, A.-G.; Buchner, A. G* Power 3: A flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav. Res. Methods 2007, 39, 175-191. [CrossRef]

Bita, A.; Mahmoud, M.; Sahar, Z.; Steve, Z. Effect of a mindfulness programme training on mental toughness and psychological
well-being of female athletes. Australas. Psychiatry 2021, 10398562211057075. [CrossRef]

Biihlmayer, L.; Birrer, D.; Réthlin, P.; Faude, O.; Donath, L. Effects of mindfulness practice on performance-relevant parameters
and performance outcomes in sports: A meta-analytical review. Sports Med. 2017, 47, 2309-2321. [CrossRef] [PubMed]
Hemayat Talab, R.; Khabiri, M.; Zare, M. Psychometric properties of Persian version of Mindfulness Inventory for Sport (MIS).
Sport Psychol. Stud. 2016, 5, 63-80.

Thienot, E.; Jackson, B.; Dimmock, J.; Grove, J.R.; Bernier, M.; Fournier, ].F. Development and preliminary validation of the
mindfulness inventory for sport. Psychol. Sport Exerc. 2014, 15, 72-80. [CrossRef]

Khanjani, S.; Foroughi, A.A.; Sadghi, K.; Bahrainian, S.A. Psychometric properties of Iranian version of self-compassion scale
(short form). Pajoohandeh J. 2016, 21, 282-289.


http://doi.org/10.3389/fpsyg.2020.572980
http://www.ncbi.nlm.nih.gov/pubmed/33071908
http://doi.org/10.1016/j.paid.2020.110167
http://doi.org/10.1016/j.psychsport.2018.09.006
http://doi.org/10.1080/1750984X.2021.1934887
http://doi.org/10.1016/j.newideapsych.2020.100797
http://doi.org/10.1080/07448481.2021.1891083
http://doi.org/10.1037/cns0000022
http://doi.org/10.1080/2159676X.2013.766810
http://doi.org/10.1007/s12671-016-0512-1
http://doi.org/10.1080/21520704.2021.1920522
http://doi.org/10.1519/JSC.0000000000003218
http://www.ncbi.nlm.nih.gov/pubmed/31453945
http://doi.org/10.1080/2159676X.2019.1585388
http://doi.org/10.3389/fpsyg.2020.01646
http://www.ncbi.nlm.nih.gov/pubmed/32774318
http://doi.org/10.1016/j.paid.2014.09.047
http://doi.org/10.1016/j.ajsep.2021.06.002
http://doi.org/10.3389/fpsyg.2018.00722
http://doi.org/10.1080/1612197X.2016.1250802
http://doi.org/10.5507/euj.2019.006
http://doi.org/10.1001/jama.2013.281053
http://doi.org/10.3758/BF03193146
http://doi.org/10.1177/10398562211057075
http://doi.org/10.1007/s40279-017-0752-9
http://www.ncbi.nlm.nih.gov/pubmed/28664327
http://doi.org/10.1016/j.psychsport.2013.10.003

Int. |. Environ. Res. Public Health 2022, 19, 134 16 of 16

77.
78.
79.
80.
81.
82.

83.
84.

85.

86.

87.

88.

Raes, F; Pommier, E.; Neff, K.D.; Van Gucht, D. Construction and factorial validation of a short form of the self-compassion scale.
Clin. Psychol. Psychother. 2011, 18, 250-255. [CrossRef]

Cohen, ]. A power primer. Psychol Bull. 1992, 112, 155-159. [CrossRef]

Cohen, J. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Lawrence Erlbaum Associates: Mahwah, NJ, USA, 1988; 579p.
Becker, B.J. Synthesizing standardized mean-change measures. Br. J. Math. Stat. Psychol. 1988, 41, 257-278. [CrossRef]

Neff, K.D.; Dahm, K.A. Self-compassion: What it is, what it does, and how it relates to mindfulness. In Handbook of Mindfulness
and Self-Regulation; Springer: Berlin/Heidelberg, Germany, 2015; pp. 121-137.

Gilbert, P.; Choden. Mindful Compassion: Using the Power of Mindfulness and Compassion to Transform Our Lives; Robinson: London,
UK, 2015; 528p.

Gilbert, P. Introducing compassion-focused therapy. Adv. Psychiatr. Treat. 2009, 15, 199-208. [CrossRef]

Kabat-Zinn, J. Mindfulness-based interventions in context: Past, present, and future. Clin. Psychol. Sci. Pract. 2003, 10, 143-156.
[CrossRef]

Chu, S.T.-W.; Mak, W.W. How mindfulness enhances meaning in life: A meta-analysis of correlational studies and randomized
controlled trials. Mindfulness 2020, 11, 177-193. [CrossRef]

Garland, E.L.; Farb, N.A.; Goldin, P.R.; Fredrickson, B.L. Mindfulness broadens awareness and builds eudaimonic meaning: A
process model of mindful positive emotion regulation. Psychol. Ing. 2015, 26, 293-314. [CrossRef] [PubMed]

Brand, S.; Holsboer-Trachsler, E.; Naranjo, ].R.; Schmidt, S. Influence of mindfulness practice on cortisol and sleep in long-term
and short-term meditators. Neuropsychobiology 2012, 65, 109-118. [CrossRef] [PubMed]

Rutberg, S.; Nyberg, L.; Castelli, D.; Lindqvist, A.-K. Grit as Perseverance in Physical Activity Participation. Int. . Environ. Res.
Public Health 2020, 17, 807. [CrossRef] [PubMed]


http://doi.org/10.1002/cpp.702
http://doi.org/10.1037/0033-2909.112.1.155
http://doi.org/10.1111/j.2044-8317.1988.tb00901.x
http://doi.org/10.1192/apt.bp.107.005264
http://doi.org/10.1093/clipsy.bpg016
http://doi.org/10.1007/s12671-019-01258-9
http://doi.org/10.1080/1047840X.2015.1064294
http://www.ncbi.nlm.nih.gov/pubmed/27087765
http://doi.org/10.1159/000330362
http://www.ncbi.nlm.nih.gov/pubmed/22377965
http://doi.org/10.3390/ijerph17030807
http://www.ncbi.nlm.nih.gov/pubmed/32012973

	Introduction 
	Methods 
	Study Procedure 
	Participants 
	Sample Size Calculation 
	Interventions 
	Active Control Condition 
	Measures 
	Sociodemographic and Sport-Related Information 
	Mindfulness 
	Self-Compassion 
	Grit 

	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

