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Abstract

Introduction: The relationship between mindfulness and competitive anxiety in athletes, particularly regarding the function of
emotion regulation, remains an under-researched area.

Objective: This study aims to explore the relationships among mindfulness, emotion regulation, and competitive anxiety in young
athletes.

Methods: This research employed a descriptive-correlational approach, utilizing structural equation modeling for data analysis. A
sample of 194 athletic adolescents was gathered through convenience sampling, and standardized measurement tools were used to
assess the research variables. The data were analyzed using Smart PLS version 4.

Results: The findings revealed a significant relationship between competitive anxiety (P=0.000, t=-5.56, and b=0.42) and emotion
regulation (P=0.000, t=3.25, and b=0.31) within the context of mindfulness. Furthermore, a substantial structural relationship was
identified between emotion regulation and competitive anxiety, indicated by P=0.000, t=-4.41, and b=0.39. Importantly, the results
suggest that emotion regulation acts as a significant mediator in the relationship between mindfulness and competitive anxiety,
supported by a p-value of 0.000, a t-value of 4.12, and a b coefficient of 0.22, highlighting the statistical significance of this
association.

Conclusion: The findings recommends that athletes incorporate mindfulness meditation into their training regimens to enhance
their emotion-regulation capabilities. This practice can help athletes manage their emotional states during competitions, mitigate
the effects of negative evaluations and external pressures, and foster a positive competitive mindset.

Keywords:Adolescent, Mental Health, Exercise, Self-Efficacy, Schools

How to Cite: Bagheri S. Relationship between Mindfulness and Competitive Anxiety among Athletic High-School Students:

Mediating Role of Emotion Regulation. Phys. Act. Child. 2025;2(1):49-54. doi: 10.22034/pach.2025.528401.1052

1. Introduction

Regular exercise among young individuals is
associated with enhanced self-esteem, greater
emotional resilience, improved problem-solving
abilities, successful goal achievement, and stronger
social skills when compared to their inactive
counterparts (1). A significant factor influencing
mental, physical, and performance outcomes is
anxiety, which has become increasingly complex due
to the proliferation of anxiety-inducing factors and a
diminished capacity to manage them (2). This
emotional state is particularly prevalent in sports
settings, where initial research viewed anxiety as a
unidimensional construct. However, as understanding
has evolved, the multidimensionality of anxiety has
been recognized, revealing connections between
cognitive and physical anxiety (3). The latter can
adversely affect athletic performance by inducing
muscle tension, leading to a loss of coordination and
involuntary muscle contractions, which may result in
stumbling during movement. This physical aspect of
anxiety encompasses physiological responses linked to
anatomical arousal and is often accompanied by
negative symptoms such as anger, elevated blood

pressure, muscle stiffness, rapid heartbeat, sweaty
palms, and gastrointestinal distress (4,5).

Cognitive and behavioral anxiety encompass
distinct yet interconnected components that influence
an individual's performance. The cognitive aspect
involves psychological factors that hinder information
processing due to a fear of failure, leading to
diminished focus and impaired decision-making—both
crucial for achieving optimal outcomes (2,6). This type
of anxiety can provoke distractions, poor choices, and
excessive worry about performance. Conversely,
behavioral anxiety arises when an individual perceives
external stimuli as threatening or uncomfortable,
which skews their situational assessment (7,8).
Following this evaluation, the individual may engage
in both physical and mental adjustments to mitigate
anxiety, ultimately impacting their behavior and
performance. Anxiety manifests as feelings of unease,
worry, or tension in response to perceived threats or
stressors, prompting the body to react to both external
and internal pressures (9).

Research indicates that mindfulness training
enhances alpha wave activity in the cerebral cortex,
leading to observable behavioral changes associated
with mindfulness practices (10-12). Young athletes

@ @ Copyright © 2025, Physical Activity in Children. This open-access article is available under the Creative Commons Attribution 4.0 (CC BY 4.0) International
License (https://creativecommons.org/licenses/by/4.0(), which allows for unrestricted use, distribution, and reproduction in any medium, provided that

the original work is properly cited.


https://www.pachjournal.com/
https://www.pachjournal.com/
https://doi.org/10.22034/pach.2025.528401.1052
https://doi.org/10.22034/pach.2025.528401.1052
https://portal.issn.org/resource/ISSN/2783-5391
https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.22034/pach.2025.528401.1052
https://crossmark.crossref.org/dialog/?doi=10.22034/pach.2025.528401.1052
https://orcid.org/0000-0003-2626-0831

Bagheri S.

often sacrifice their physical and mental well-being to
manage various psychological pressures, including
high training demands, fatigue, separation from loved
ones, and challenges with time management. While
there is ample data on anxiety and depression
symptoms in the general population, specific
information regarding young individuals, particularly
young athletes, is scarce. Existing statistics primarily
focus on adult athletes, revealing anxiety prevalence
rates between 0.26% and 10.7%, and depressive
symptoms ranging from 20.27% to 30.10% (13,14).
Notably, research shows that girls experience higher
levels of anxiety and depressive symptoms than boys,
irrespective of their athletic involvement, and that
athletes generally report more severe anxiety and
depression compared to non-athletes (15,16).
Consequently, mental health issues, particularly
anxiety, represent significant concern in
contemporary society.

The predominant approach to treating anxiety as a
psychological issue has traditionally involved
medication (17). However, this method often falls short
of fully addressing the needs of individuals, as it can
lead to undesirable side effects and may not always
yield effective results. Athletes across various levels and
sports frequently encounter the pressures associated
with competition, and numerous studies have
highlighted the detrimental effects of stress and
anxiety on athletic performance. There has been an
increasing acknowledgment in recent years of the
necessity to incorporate various psychological factors
alongside pharmacological treatments in addressing
conditions such as anxiety. One such factor that has
garnered less attention is mindfulness, which may
offer valuable insights and strategies for managing
psychological distress in athletes (18).

Mindfulness is characterized by the intentional
focus on the present moment, approached with a non-
judgmental and open mindset (19). Individuals who
exhibit higher levels of mindfulness tend to have a
greater awareness of their everyday experiences and a
deeper understanding of their mental habits, such as
the inclination to dwell on the past or worry about the
future, as well as a critical perspective towards both
internal thoughts and external circumstances (20).
This practice fosters a continuous awareness of each
moment, enhancing one's ability to engage fully with
life as it unfolds (21). Mindfulness practice enhances
awareness of physical sensations and their relationship
to emotional states, thereby improving self-awareness
and concentration. This approach is particularly
beneficial for athletes, as it sharpens focus and aids in
emotional regulation. Research has shown that
mindfulness can effectively reduce stress and anxiety,
ultimately promoting overall well-being (22).
Mindfulness fosters a deeper connection between the
mind and body, thereby enhancing interoceptive
awareness. This heightened awareness allows
individuals to better identify and interpret internal
bodily signals, including sensations of hunger, thirst,
temperature fluctuations, heart rate variations,
breathing patterns, muscle tension, fatigue, and
overall physical discomfort (19,21).

Mindfulness is a significant factor in how
individuals engage with society, particularly in
addressing behavioral issues. It enhances emotion
regulation by fostering attention control and cognitive
awareness of both internal feelings and external
circumstances (23,24). Recent research has increasingly
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focused on the interplay between mindfulness and
emotional disorders, highlighting the importance of
emotion regulation (25,26). This concept encompasses
the various ways individuals manage and express their
emotions, involving biological, psychological,
cognitive, behavioral, and social elements (24).
Cognitive emotion regulation specifically refers to the
ability to navigate emotional responses in the face of
negative experiences, serving as a strategy to handle
distressing information. By influencing the type,
intensity, duration, and expression of emotions,
mindfulness practices can effectively mitigate
competitive anxiety through improved emotional
regulation (25).

The relationship between mindfulness and
competitive anxiety in athletes, particularly the role of
emotion regulation, has been insufficiently explored.
This oversight underscores the need for further
research, especially among adolescents who encounter

various stressors that can lead to significant
psychological difficulties. Consequently, this study
seeks to investigate the connections between

mindfulness, emotion regulation, and competitive
anxiety in young athletes.

2.Methods
2.1. Design and Participants

This study utilized a descriptive-correlational
design with structural equation modeling. The study's
statistical population comprised 1,513 male students
aged 15 to 18 who participated in the 2023 Student
Sports Olympiad. Following established guidelines for
determining the minimum sample size in the partial
least squares method, the maximum sample size was
calculated to be 122 participants, based on a formula
that multiplies the number of indicators by 10. To
improve the reliability and accuracy of the results, the
final sample size was increased to 194 individuals to
accommodate potential non-responses. This research is
categorized as descriptive-correlation and was
conducted in a field setting, utilizing structural
equation modeling to analyze the conceptual
framework. Prior to the research's practical
implementation, both participants and their parents
received comprehensive information regarding the
study's aims and methods. Inclusion criteria included
being a high school student, active participation as an
athlete in the 2023 Sports Olympiad, no physical or
mental health issues, and not being on any special
medication. Participants who did not meet these
criteria or who failed to complete the questionnaire
were excluded from the study.

2.2. Measurements
2.2.1. Mindfulness

The Sports Mindfulness Questionnaire (27) was
employed to assess levels of mindfulness, consisting of
15 items rated on a six-point Likert scale, where
responses range from almost never (one) to almost
always (six). This instrument includes three subscales:
awareness, non-judgment, and defocusing. The overall
mindfulness score is derived from the mean of the
responses, with higher scores indicating increased
mindfulness. In this study, the validity of this
instrument has been confirmed by eight experts,
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yielding a Content Validity Index (CVI) of 0.91 and a
Content Validity Ratio (CVR) of 0.90. Moreover, the
scale demonstrated a high reliability, with a
Cronbach’s alpha of 0.96.

2.2.2. Competitive Anxiety

The Competitive Sports Trait Anxiety Scale (28) was
used for measuring competitive anxiety. It comprises
25 items, ranging from 1 (rarely) to 3 (most of the time).
Total scores can range from 25 to 75, with higher scores
indicating higher competitive trait anxiety. In this
study, the validity of this instrument has been
confirmed by eight experts, yielding a CVI of 0.89 and a
CVR of 0.91. Moreover, the scale demonstrated a high
reliability, with a Cronbach’s alpha of 0.91.

2.2.3. Fmotion Regulation

The Cognitive Emotion Regulation Questionnaire
(29) was used for measuring emotion regulation. It
comprises 36 items, each rated on a five-point Likert
scale ranging from 1 (almost never) to 5 (almost
always). This instrument assesses nine distinct factors
related to emotional regulation, including self-blame,
blaming others, catastrophizing, rumination,
refocusing on planning, acceptance, positive focus, and
positive appraisal. Each of the 36 questions is designed
to evaluate one specific factor, providing a
comprehensive overview of an individual's cognitive
emotion regulation strategies. In this study, the
validity of this instrument has been confirmed by eight
experts, yielding a CVI of 0.92 and a CVR of 0.94.
Moreover, the Cronbach’s alpha coefficient of the scale
was 0.93.

2.3. Procedure

In the implementation phase, collaboration with
the Education Department was initiated to secure the
necessary permissions. Following this, a visit to the
school was conducted to present the research
objectives, highlighting the importance of the findings
to ensure informed consent from both parents and
students. A convenience sampling method was then
employed to select a sample of 194 athletic adolescents,
who were asked to complete questionnaires. The
completed questionnaires were subsequently collected
for analysis.

2.4. Statistical Analysis

For the data analysis, descriptive statistics were
employed, focusing on measures of central tendency
and variability such as mean, standard deviation,
skewness, and kurtosis. Following this, inferential
statistics were applied through structural equation
modeling, contingent upon the validation of necessary
assumptions. The analysis was performed using Smart
PLS statistical software version 4, with a significance
level set at 0.05.

3. Results

Table 1 outlines the characteristics of mindfulness,
competitive anxiety, and emotion regulation in
adolescent athletes. The skewness and kurtosis values
for all variables are within the acceptable range of -2 to
+2, indicating that the data adheres to the normal
distribution criteria.

Table 1. Description of Research Variables.

Skewness Kurtosis Mean SD Maximum Minimum
Mindfulness 0.263 0.521 2.58 0.29 4.75 133
Competitive Anxiety 0373 0.417 55.26 3.14 63.84 37.46
Emotion Regulation 1.08 0.146 85.69 6.45 155.96 45.37

Table 2 indicates that the Cronbach's alpha
coefficients for mindfulness, competitive anxiety, and
emotion regulation were 0.93, 0.90, and 0.88,
respectively. Furthermore, the composite reliability
scores were 0.91 for mindfulness, 0.89 for competitive
anxiety, and 0.84 for emotion regulation. The average

variance extracted (AVE) values were 0.652 for
mindfulness, 0.577 for competitive anxiety, and 0.569
for emotion regulation. These metrics surpass the
established acceptable thresholds, suggesting that the
questionnaires employed exhibit strong reliability and
validity.

Table 2. Validity and Reliability.

Cronbach's Alpha Composite Reliability AVE

Mindfulness 0.931 0.911 0.652

Competitive Anxiety 0.902 0.892 0.577

Emotion Regulation 0.883 0.841 0.569
The analysis utilizing Pearson's correlation structural relationship between competitive anxiety

coefficient revealed a significant relationship between
mindfulness and competitive anxiety (P < 0.001, r = -
0.58), as well as between emotion regulation and
competitive anxiety (P < 0.001, r =-0.47). Additionally, a
significant  correlation was found between
mindfulness and emotion regulation (P < 0.001, r =
0.39). These findings support the hypothesis of a linear
relationship among the variables studied. Moreover,
the variance inflation factor (VIF) values for all
variables remained below the critical limit of 10,
indicating that multicollinearity does not pose a
problem in this research.

The path analysis results obtained through Smart
PLS software, detailed in Table 3, indicate a robust
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and emotion regulation within a mindfulness
framework. The analysis yielded significant values for
competitive anxiety, with P=0.000, t=-5.56, and b=0.42,
while emotion regulation showed P=0.000, t=3.25, and
b=0.31. Additionally, a significant structural
relationship exists between emotion regulation and
competitive anxiety, as evidenced by P=0.000, t=-4.41,
and b=0.39.
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Table 3. Structural Model Coefficients and Values for the Direct Path.

Path b SE t-Value P-Value
Mindfulness => Competitive Anxiety -0.422 0.039 -5.56 0.000
Mindfulness => Emotion Regulation 0.312 0.028 3.25 0.000
Emotion Regulation => Competitive Anxiety -0.394 0.035 -4.41 0.000

The results presented in Table 4 indicate that
emotion regulation serves as a significant mediator in
the relationship between mindfulness and competitive

anxiety. This is supported by a p-value of 0.000, a t-
value of 4.12, and a b coefficient of 0.22, underscoring
the statistical relevance of this connection.

Table 4. Structural Model Coefficients and Values for the Indirect Path.

Indirect Path

b SE t-Value P-Value

Mindfulness => Emotion Regulation => Competitive Anxiety

0.22 0.046 4.12 0.000

The Stone-Geisler Q” index values presented in Table
5 are all positive, suggesting a high-quality structural
model. This model exhibits strong predictive power for
the endogenous latent variables, with an R” value of
0.56 for mindfulness, indicating that it accounts for 56
percent of the variance in this construct. Additionally,

the SRMR value of 0.072 falls below the acceptable
threshold of 0.08, while the goodness of fit index (GOF)
for the overall model is 0.38, surpassing the minimum
requirement of 0.36. Together, these results confirm
that the model demonstrates a good fit.

Table 5. Model fit Indices.

[od R SRMR GOF
Mindfulness 0.293 0.563 0.072 0.38
Competitive Anxiety 0311 0.710
Emotion Regulation -
Acceptable Value Be positive <0.8 >0.36

0.312

Emotion
regulation

0.422

Competitive

Mindfulness

anxiety

Figure 1. Standardized Coefficients of Paths

4, Discussion

This investigation aims to explore the relationships
among mindfulness, emotion regulation, and
competitive anxiety in young athletes. Findings from
the study reveal a significant structural relationship
between competitive anxiety and emotion regulation
within the context of mindfulness. Furthermore, a
significant relationship is identified between emotion
regulation and competitive anxiety, with emotion
regulation acting as a significant mediator in the
relationship between mindfulness and competitive
anxiety. To interpret these findings, it can be stated
that mindfulness enables individuals to detach from
persistent thought patterns and manage sports-related
anxiety effectively (23). By concentrating on the present
moment, mindful practitioners can disrupt the cycle of
negative automatic thoughts (30). This cognitive-
behavioral approach fosters a connection among
physical, cognitive, and emotional processes,
emphasizing awareness, particularly of one's own body
(31). Consequently, those who engage in mindfulness
develop a flexible mindset that acknowledges and
accepts their feelings as they arise, allowing them to
regain equilibrium after experiencing adverse
emotions.

Mindfulness significantly enhances interoceptive
awareness, making its integration with physical
training crucial (32). By intentionally focusing on the
present moment, individuals can observe their breath
and recognize internal sensations and their
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connections to emotional states without judgment
(33). This practice cultivates a broader sense of
awareness and offers numerous benefits, including
reduced stress, improved emotional regulation, and
greater enjoyment in physical activities. Furthermore,
mindfulness  fosters  increased  self-awareness,
concentration, and performance, all of which are vital
for injury prevention, resilience, recovery, and overall
well-being (32,34).

Mindfulness is closely linked to various dimensions
of well-being and health, particularly in fostering
positive emotions (18). Individuals who practice
mindfulness tend to confront and accept negative
emotions rather than evade them, employing cognitive
strategies that enhance their emotional awareness and
regulation (19). This ability to manage emotions
effectively is a hallmark of mindfulness, as these
individuals approach challenges with a non-
judgmental attitude, patience, and a fresh perspective,
akin to experiencing situations for the first time.
Consequently, cultivating mindfulness can
significantly enhance emotional regulation, leading to
more effective emotional control in individuals (20).
Individuals who possess the skill to manage their
emotions are more likely to cultivate positive thinking
and effectively address challenges. This emotional
regulation not only enhances their capacity for
optimistic thought but also equips them with better
tools for problem-solving (18,19). Thus, the ability to
control one's emotions plays a crucial role in fostering
a mindset that promotes positivity and resilience.
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Athletes appear to cultivate a psychologically
receptive state by focusing on recent negative
experiences and accepting them without judgment,
while also acknowledging positive and desirable events
(35,36). This approach fosters a mental environment
that reduces anxiety across cognitive, behavioral, and
motor domains. Furthermore, these athletes engage in
a conscious immersion in the present moment,
deriving enjoyment from their current experiences
without the burden of past regrets or future anxieties
(37,38). This mindful practice significantly alleviates
their anxiety levels compared to those who do not
employ cognitive interventions.

Mindfulness has been shown to foster the
emergence of positive thoughts, mitigate emotional
responses during stressful situations, and promote
self-compassion (31). By enhancing psychological
flexibility, positive mindfulness contributes to
improved mental health and greater life satisfaction.
This practice not only equips individuals to better
navigate their environments but also plays a crucial
role in overall well-being. Positive thinking
significantly influences individuals' perceptions and
their capacity to handle threatening situations (33,34).
The process of cognitive emotion regulation enhances
emotional awareness, allowing for better modulation
and expression of feelings. Furthermore, compassion
fosters a deliberate focus on suffering, promoting an
understanding of its effects and facilitating both
cognitive and emotional insights into challenges,
ultimately aimed at fostering healing (32).

This study encountered several limitations that
should be acknowledged. Primarily, its concentration
on adolescents may restrict the applicability of the
findings to other age demographics, such as children,
indicating a need for future investigations to
encompass younger cohorts. Additionally, the use of
questionnaires to evaluate research variables raises
concerns about potential self-reporting bias. Moreover,
the study does not account for potential confounding
variables such as age, type of sport, years of athletic
experience, or socioeconomic background, all of which
may influence anxiety or mindfulness levels. Finally,
while structural equation modelling was used, the
cross-sectional correlational design limits the ability to
infer causality. On a more positive note, this research
underscored notable strengths, especially in its
examination of mindfulness among student athletes, a
topic that has not been extensively explored in
previous studies.

4.1 Conclusion

The findings of this research align with its
objectives, emphasizes the roles of mindfulness, and
emotion-regulation in reducing athletes' competitive
anxiety. Specifically, mindfulness influences athletes'
competitive anxiety through its effects on so emotion-
regulation. Consequently, the research recommends
that athletes incorporate mindfulness meditation into
their training regimens to enhance their emotion-
regulation capabilities. This practice can help athletes
manage their emotional states during competitions,
mitigate the effects of negative evaluations and
external pressures, and foster a positive competitive
mindset. Moreover, it is crucial for athletes to
recognize their psychological challenges and seek
timely adjustments or professional assistance when
necessary. By addressing these issues proactively,
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athletes can maintain a constructive outlook and
better showcase their inherent athletic talents,
ultimately reinforcing the importance of mental
health in sports performance.

Acknowledgments

The authors is grateful to all the participants who
participated in this research.

Footnotes

Authors’ Contribution: This study was carried out solely
by the corresponding author.

Conflicts of Interest
Non to declare.

Data Availability: The data that support the findings of
this study are openly available upon request from the
corresponding author.

Ethical Approval: The author confirms that all steps and
requirements of this study comply with ethical
guidelines. Participants were informed about the
characteristics of the study and gave written informed
consent.

Funding Support
This study received no grant.

Informed Consent: Informed written consent was
obtained from all participants

Supplementary information accompanies this paper at
doi: 10.22034/pach.2025.528401.1052

ORCIDiD

Sara Bagheri ©® https://orcid.org/0000-0003-2626-0831

References

1. Yapar A, Ozgider C, Adilogullar I, Bavli O, Adilogullar: GE. Physical
activity levels and psychological parameters among university
students following the COVID-19 pandemic. BMC Sports Sci Med
Rehabil. 2025;17(1):117. [PubMed ID: 40340963]. [PubMed Central ID:
PMC12060406]. https://doi.org/10.1186/s13102-025-01166-7

Abend R. Understanding anxiety symptoms as aberrant defensive
responding along the threat imminence continuum. Neurosci
Biobehav Rev. 2023;152:105305. [PubMed ID: 37414377]. [PubMed
Central ID: PMC10528507].
https://doi.org[10.1016/j.neubiorev.2023.105305

Halaj A, Konstantakopoulos G, Ghaemi NS, David AS. Anxiety
Disorders: The Relationship between Insight and Metacognition.
Psychopathology. 2024;57(5):434-443. [PubMed ID: 38537613].
[PubMed Central ID: PMC11446293].
https://doi.org/10.1159/000538096

Grogans SE, Bliss-Moreau E, Buss KA, Clark LA, Fox AS, Keltner D,
Cowen AS, Kim JJ, Kragel PA, MacLeod C, Mobbs D, Naragon-Gainey
K, Fullana MA, Shackman A]. The nature and neurobiology of fear
and anxiety: State of the science and opportunities for accelerating
discovery. Neurosci Biobehav Rev. 2023;151:105237. [PubMed ID:
37209932]. [PubMed Central ID: PMC10330657].
https://doi.org[10.1016/j.neubiorev.2023.105237

Nabi H, Hall M, Koskenvuo M, Singh-Manoux A, Oksanen T,
Suominen S, Kivimdki M, Vahtera J. Psychological and Rezaee M,
Darroudi H, Etemad L, Shad AN, Zardast Z, Kohansal H, Ghayour-
Mobarhan M, Sadeghian F, Moohebati M, Esmaily H, Darroudi S,
Ferns GA. Anxiety, a significant risk factor for coronary artery
disease: what is the best index. BMC Psychiatry. 2024;24(1):443.
[PubMed ID: 38877499]. [PubMed Central ID: PMCI11177367].
https://doi.org[10.1186/s12888-024-05798-w

Curtiss JE, Levine DS, Ander I, Baker AW. Cognitive-Behavioral
Treatments for Anxiety and Stress-Related Disorders. Focus (Am
Psychiatr Publ). 2021;19(2):184-189. [PubMed ID: 34690581]. [PubMed
Central ID: PM(C8475916].
https://doi.org/10.1176/appi.focus.20200045

53


https://doi.org/10.22034/pach.2025.528401.1052
https://orcid.org/0000-0003-2626-0831
https://pubmed.ncbi.nlm.nih.gov/40340963/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12060406/
https://doi.org/10.1186/s13102-025-01166-7
https://pubmed.ncbi.nlm.nih.gov/37414377/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10528507/
https://doi.org/10.1016/j.neubiorev.2023.105305
https://pubmed.ncbi.nlm.nih.gov/38537613/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11446293/
https://doi.org/10.1159/000538096
https://pubmed.ncbi.nlm.nih.gov/37209932/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10330657/
https://doi.org/10.1016/j.neubiorev.2023.105237
https://pubmed.ncbi.nlm.nih.gov/38877499/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11177367/
https://doi.org/10.1186/s12888-024-05798-w
https://pubmed.ncbi.nlm.nih.gov/34690581/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8475916/
https://doi.org/10.1176/appi.focus.20200045
https://orcid.org/0000-0003-2626-0831

Bagheri S.

20.

21.

22,

23.

24.

54

Hofmann SG, Hay AC. Rethinking avoidance: Toward a balanced
approach to avoidance in treating anxiety disorders. | Anxiety
Disord. 2018;55:14-21. [PubMed ID: 29550689]. [PubMed Central ID:
PMC5879019]. https://doi.org/10.1016/j.janxdis.2018.03.004

Brown VM, Price R, Dombrovski AY. Anxiety as a disorder of
uncertainty: implications for understanding maladaptive anxiety,
anxious avoidance, and exposure therapy. Cogn Affect Behav
Neurosci. 2023;23(3):844-868. [PubMed ID: 36869259]. [PubMed
Central ID: PMC10475148]. https://doi.org[10.3758(s13415-023-01080-
w

Mishra AK, Varma AR. A Comprehensive Review of the Generalized
Anxiety Disorder. Cureus. 2023;15(9):e46115. [PubMed ID: 37900518].
[PubMed Central ID: PMC10612137].
https://doi.org/10.7759/cureus.46115

Gomez Y, Nakaki A, Conti A, Castro-Barquero S, Gambosi B, Casas I,
Genero M, Youssef L, Benitez L, Encabo N, Casas R, Martin-Asuero A,
Oller-Guzman T, Morilla I, Martinez-Aran A, Bargallo N, Toschi N,
Estruch R, Vieta E, Crispi F, Gratacos E, Crovetto F. Mindfulness-
based stress reduction intervention during pregnancy changes
maternal brain. Sci Rep. 2025;15(1):21929. [PubMed ID: 40596371].
[PubMed Central ID: PMC12218519]. https://doi.org/10.1038/s41598-
025-07787-9

Duda AT, Clarke AR, Barry R], De Blasio FM. Mindfulness meditation
is associated with global EEG spectral changes in theta, alpha, and
beta amplitudes. Int ] Psychophysiol. 2024;206:112465. [PubMed ID:
39557128]. https://doi.org/10.1016/j.ijpsycho.2024.112465

Calderone A, Latella D, Impellizzeri F, de Pasquale P, Fama F,
Quartarone A, Calabro RS. Neurobiological Changes Induced by
Mindfulness and Meditation: A Systematic Review. Biomedicines.
2024;12(11):2613. [PubMed ID: 39595177). [PubMed Central ID:
PMC11591838]. https://doi.org/10.3390/biomedicines12112613
Runacres A, Marshall ZA. Prevalence of anxiety and depression in
former elite athletes: a systematic review and meta-analysis. BM]
Open Sport Exerc Med. 2024;10(4):e001867. [PubMed ID: 39720148].
[PubMed Central ID: PMC11667483]. https://doi.org/10.1136/bmjsem-
2023-001867

Sanfilippo JL, Haralsdottir K, Watson AM. Anxiety and Depression
Prevalence in Incoming Division I Collegiate Athletes From 2017 to
2021. Sports Health. 2024;16(5):776-782. [PubMed ID: 37735922].
[PubMed Central ID: PMC11346239].
https://doi.org[10.1177/19417381231198537

Kew ME, Dave U, Marmor W, Olsen R, Jivanelli B, Tsai SHL, Kuo LT,
Ling DI. Sex Differences in Mental Health Symptoms in Elite
Athletes: A Systematic Review and Meta-analysis. Sports Health.
2024:19417381241264491. [PubMed ID: 39129353]. [PubMed Central
ID: PMC11569523]. https://doi.org[10.1177/19417381241264491
Gouttebarge V, Castaldelli-Maia JM, Gorczynski P, Hainline B,
Hitchcock ME, Kerkhoffs GM, Rice SM, Reardon CL. Occurrence of
mental health symptoms and disorders in current and former
elite athletes: a systematic review and meta-analysis. Br ] Sports
Med. 2019 Jun;53(11):700-706. [PubMed ID: 31097451]. [PubMed
Central ID: PMC6579497]. https://doi.org[10.1136/bjsports-2019-
100671

Garakani A, Murrough JW, Freire RC, Thom RP, Larkin K, Buono FD,
losifescu DV. Pharmacotherapy of Anxiety Disorders: Current and
Emerging Treatment Options. Front Psychiatry. 2020;11:595584.
[PubMed ID: 33424664]. [PubMed Central ID: PMC7786299].
https://doi.org/10.3389/fpsyt.2020.595584

Keng SL, Smoski M], Robins C]. Effects of mindfulness on
psychological health: a review of empirical studies. Clin Psychol
Rev. 2011;31(6):1041-56. [PubMed ID: 21802619]. [PubMed Central ID:
PMC3679190]. https://doi.org[10.1016/j.cpr.2011.04.006

Garland EL, Farb NA, Goldin P, Fredrickson BL. Mindfulness
Broadens Awareness and Builds Eudaimonic Meaning: A Process
Model of Mindful Positive Emotion Regulation. Psychol Inq.
2015;26(4):293-314. [PubMed ID: 27087765). [PubMed Central ID:
PMC4826727]. https://doi.org[10.1080/1047840x.2015.1064294
Lindsay EK, Chin B, Greco CM, Young S, Brown KW, Wright AGC,
Smyth JM, Burkett D, Creswell JD. How mindfulness training
promotes positive emotions: Dismantling acceptance skills
training in two randomized controlled trials. ] Pers Soc Psychol.
2018;115(6):944-973. [PubMed ID: 30550321]. [PubMed Central ID:
PMC6296247]. https://doi.org/10.1037/pspa0000134

Edenfield TM, Saeed SA. An update on mindfulness meditation as a
self-help treatment for anxiety and depression. Psychol Res Behav
Manag. 2012;5:131-41. [PubMed ID: 23175619]. [PubMed Central ID:
PMC3500142]. https://doi.org/10.2147[prbm.s34937

Gibson ]. Mindfulness, Interoception, and the Body: A
Contemporary Perspective. Front Psychol. 2019;10:2012. [PubMed
ID: 31572256). [PubMed Central ID: PMC6753170].

https://doi.org/10.3389/fpsyg.2019.02012

Schuman-Olivier Z, Trombka M, Lovas DA, Brewer JA, Vago DR,
Gawande R, Dunne JP, Lazar SW, Loucks EB, Fulwiler C. Mindfulness
and Behavior Change. Harv Rev Psychiatry. 2020;28(6):371-394.
[PubMed ID: 33156156]. [PubMed Central ID: PMC7647439].
https://doi.org/10.1097/hrp.0000000000000277

Guendelman S, Medeiros S, Rampes H. Mindfulness and Emotion
Regulation: Insights from Neurobiological, Psychological, and
Clinical Studies. Front Psychol. 2017;8:220. [PubMed ID: 28321194].

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

[PubMed Central ID:
https://doi.org[10.3389/fpsyg.2017.00220
Desrosiers A, Vine V, Klemanski DH, Nolen-Hoeksema S.
Mindfulness and emotion regulation in depression and anxiety:
common and distinct mechanisms of action. Depress Anxiety.
2013;30(7):654-61. [PubMed ID: 23592556|. [PubMed Central ID:
PMC4012253]. https://doi.org/10.1002/da.22124

Roemer L, Lee JK, Salters-Pedneault K, Erisman SM, Orsillo SM,
Mennin DS. Mindfulness and emotion regulation difficulties in
generalized anxiety disorder: preliminary evidence for
independent and overlapping contributions. Behav Ther.
2009;40(2):142-54. [PubMed ID: 19433145]. [PubMed Central ID:
PM(C3719394]. https:[/doi.org[10.1016/j.beth.2008.04.001

Wieczorek A, Renner KH, Schrank F, Seiler K, Wagner M.
Psychometric Properties of the Mindfulness Inventory for Sport
(German Version). Front Psychol. 2022;13:864208. [PubMed ID:
35693518]. [PubMed Central ID: PMC9174664].
https://doi.org/10.3389/fpsyg.2022.864208

Lewthwaite R, Scanlan TK. Predictors of competitive trait anxiety in
male youth sport participants. Med Sci Sports Exerc. 1989;21(2):221-
9. [PubMed ID: 2709985].

Cerolini S, Zagaria A, Vacca M, Spinhoven P, Violani C, Lombardo C.
Cognitive Emotion Regulation Questionnaire-Short: Reliability,
Validity, and Measurement Invariance of the Italian Version. Behav
Sci (Basel). 2022;12(12):474. [PubMed ID: 36546957]. [PubMed
Central ID: PMC9774580]. https://doi.org/10.3390/bs12120474
Hofmann SG, Gémez AF. Mindfulness-Based Interventions for
Anxiety and Depression. Psychiatr Clin North Am. 2017;40(4):739-
749. [PubMed ID: 29080597]. [PubMed Central ID: PMC5679245].
https://doi.org/10.1016/j.psc.2017.08.008

Nien JT, Wu CH, Yang KT, Cho YM, Chu CH, Chang YK, Zhou C.
Mindfulness Training Enhances Endurance Performance and
Executive Functions in Athletes: An Event-Related Potential Study.
Neural Plast. 2020;2020:8213710. [PubMed ID: 32908483]. [PubMed
Central ID: PMC7474752]. https://doi.org/10.1155/2020/8213710

Chiesa A, Crescentini C, D'Antoni F, Matiz A. Mindfulness teacher
training enhances interoceptive awareness and reduces emotional
distress: a controlled study. Front Psychol. 2025;16:1488204.
[PubMed ID: 40351576]. [PubMed Central ID: PMCI2061673].
https://doi.org[10.3389/fpsyg.2025.1488204

Guu SF, Chao YP, Huang FY, Cheng YT, Ng HH, Hsu CF, Chuang CH,
Huang CM, Wu CW. Interoceptive awareness: MBSR training alters
information processing of salience network. Front Behav Neurosci.
2023 Mar 21;17:1008086. [PubMed ID: 37025109]. [PubMed Central ID:
PMC10070746]. https:[/doi.org[10.3389/fnbeh.2023.1008086
Lima-Araujo GL, de Sousa Junior GM, Mendes T, Demarzo M, Farb N,
Barros de Araujo D, Sousa MBC. The impact of a brief mindfulness
training on interoception: A randomized controlled trial. PLoS
One. 2022;17(9):0273864. [PubMed ID: 36070308]. [PubMed Central
ID: PMC9451078]. https:[/doi.org/10.1371/journal.pone.0273864
Rogowska AM, Tataruch R. The relationship between mindfulness
and athletes' mental skills may be explained by emotion
regulation and self-regulation. BMC Sports Sci Med Rehabil.
2024;16(1):68. [PubMed ID: 38504372]. [PubMed Central ID:
PMC10949773]. https://doi.org[10.1186/513102-024-00863-Z

Robazza C, Vitali F, Bortoli L, Ruiz MC. Cognitive appraisals linking
dispositional mindfulness to athletes' emotions: a multi-states
theory approach. Front Sports Act Living. 2024;6:1521613. [PubMed

PMC5337506).

ID:  39744462]. [PubMed  Central ID: PMCI11688466].
https://doi.org/10.3389/fspor.2024.1521613
Kashdan TB, Rottenberg ]. Psychological flexibility as a

fundamental aspect of health. Clin Psychol Rev. 2010;30(7):865-78.
[PubMed ID: 21151705]. [PubMed Central ID: PMC2998793].
https://doi.org/10.1016/j.cpr.2010.03.001

Mistretta EG, Glass CR, Spears CA, Perskaudas R, Kaufman KA, Hoyer
D. Collegiate Athletes' Expectations and Experiences with Mindful
Sport Performance Enhancement. ] Clin Sport Psychol.
2017;11(3):201-221. [PubMed ID: 30271521]. [PubMed Central ID:
PMC6157919]. https://doi.org[10.1123/jcsp.2016-0043

Phys. Act. Child. 2025; 2(1): €528401.


https://pubmed.ncbi.nlm.nih.gov/29550689/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5879019/
https://doi.org/10.1016/j.janxdis.2018.03.004
https://pubmed.ncbi.nlm.nih.gov/36869259/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10475148/
https://doi.org/10.3758/s13415-023-01080-w
https://doi.org/10.3758/s13415-023-01080-w
https://pubmed.ncbi.nlm.nih.gov/37900518/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10612137/
https://doi.org/10.7759/cureus.46115
https://pubmed.ncbi.nlm.nih.gov/40596371/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12218519/
https://doi.org/10.1038/s41598-025-07787-9
https://doi.org/10.1038/s41598-025-07787-9
https://pubmed.ncbi.nlm.nih.gov/39557128/
https://doi.org/10.1016/j.ijpsycho.2024.112465
https://pubmed.ncbi.nlm.nih.gov/39595177/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11591838/
https://doi.org/10.3390/biomedicines12112613
https://pubmed.ncbi.nlm.nih.gov/39720148/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11667483/
https://doi.org/10.1136/bmjsem-2023-001867
https://doi.org/10.1136/bmjsem-2023-001867
https://pubmed.ncbi.nlm.nih.gov/37735922/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11346239/
https://doi.org/10.1177/19417381231198537
https://pubmed.ncbi.nlm.nih.gov/39129353/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11569523/
https://doi.org/10.1177/19417381241264491
https://pubmed.ncbi.nlm.nih.gov/31097451/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6579497/
https://doi.org/10.1136/bjsports-2019-100671
https://doi.org/10.1136/bjsports-2019-100671
https://pubmed.ncbi.nlm.nih.gov/33424664/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7786299/
https://doi.org/10.3389/fpsyt.2020.595584
https://pubmed.ncbi.nlm.nih.gov/21802619/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3679190/
https://doi.org/10.1016/j.cpr.2011.04.006
https://pubmed.ncbi.nlm.nih.gov/27087765/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4826727/
https://doi.org/10.1080/1047840x.2015.1064294
https://pubmed.ncbi.nlm.nih.gov/30550321/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6296247/
https://doi.org/10.1037/pspa0000134
https://pubmed.ncbi.nlm.nih.gov/23175619/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3500142/
https://doi.org/10.2147/prbm.s34937
https://pubmed.ncbi.nlm.nih.gov/31572256/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6753170/
https://doi.org/10.3389/fpsyg.2019.02012
https://pubmed.ncbi.nlm.nih.gov/33156156/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7647439/
https://doi.org/10.1097/hrp.0000000000000277
https://pubmed.ncbi.nlm.nih.gov/28321194/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5337506/
https://doi.org/10.3389/fpsyg.2017.00220
https://pubmed.ncbi.nlm.nih.gov/23592556/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4012253/
https://doi.org/10.1002/da.22124
https://pubmed.ncbi.nlm.nih.gov/19433145/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3719394/
https://doi.org/10.1016/j.beth.2008.04.001
https://pubmed.ncbi.nlm.nih.gov/35693518/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9174664/
https://doi.org/10.3389/fpsyg.2022.864208
https://pubmed.ncbi.nlm.nih.gov/2709985/
https://pubmed.ncbi.nlm.nih.gov/36546957/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9774580/
https://doi.org/10.3390/bs12120474
https://pubmed.ncbi.nlm.nih.gov/29080597/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5679245/
https://doi.org/10.1016/j.psc.2017.08.008
https://pubmed.ncbi.nlm.nih.gov/32908483/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7474752/
https://doi.org/10.1155/2020/8213710
https://pubmed.ncbi.nlm.nih.gov/40351576/
https://pmc.ncbi.nlm.nih.gov/articles/PMC12061673/
https://doi.org/10.3389/fpsyg.2025.1488204
https://pubmed.ncbi.nlm.nih.gov/37025109/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10070746/
https://doi.org/10.3389/fnbeh.2023.1008086
https://pubmed.ncbi.nlm.nih.gov/36070308/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9451078/
https://doi.org/10.1371/journal.pone.0273864
https://pubmed.ncbi.nlm.nih.gov/38504372/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10949773/
https://doi.org/10.1186/s13102-024-00863-z
https://pubmed.ncbi.nlm.nih.gov/39744462/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11688466/
https://doi.org/10.3389/fspor.2024.1521613
https://pubmed.ncbi.nlm.nih.gov/21151705/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2998793/
https://doi.org/10.1016/j.cpr.2010.03.001
https://pubmed.ncbi.nlm.nih.gov/30271521/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6157919/
https://doi.org/10.1123/jcsp.2016-0043

