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ABSTRACT

This cross-sectional study investigated the associations between mindfulness practice and perceived
stress, focus, and self-rated athletic performance among university-level athletes in Pakistan. Drawing on
global evidence highlighting mindfulness-based interventions (MBIs) as tools for enhancing
psychological resilience and performance in sports, the research addressed a notable gap in local
contexts where student-athletes often lack formal psychological support amid dual academic and
competitive pressures. A sample of 200 athletes (mean age 21.3 + 2.1 years; 62% male; 56% team sports)
from universities in Punjab, Pakistan, completed self-report measures, including the Perceived Stress
Scale (PSS-10), a 0-100 focus scale, and a 1-10 athletic performance rating. Mindfulness engagement
was assessed via frequency (days/week) and duration (months). Independent t-tests revealed that
mindfulness practitioners (39% of sample) reported significantly lower stress (14.7 £ 4.8 vs. 21.3+ 5.2, p
< 0.001), higher focus (81.5+ 9.6 vs. 70.2 £ 11.1, p < 0.001), and better performance (8.2 + 1.1 vs. 6.9 +
1.4, p < 0.001) than non-practitioners. Multiple linear regression, controlling for age, gender, sport type,
and GPA, showed mindfulness frequency (f = 0.18, p < 0.001) and focus (f = 0.07, p < 0.001) as
significant positive predictors of performance, while stress was non-significant (f = -0.04, p = 0.185),
suggesting focus mediates mindfulness effects. The model explained 46% of performance variance (Rz =
0.46, p < 0.001). These findings align with international meta-analyses on MBIs, indicating potential
benefits for Pakistani athletes through reduced stress and enhanced attention. Strengths include
culturally relevant focus and validated measures; limitations encompass cross-sectional design and self-
reports, warranting longitudinal studies with objective metrics. Results advocate for integrating
mindfulness training in Pakistani university sports programs to bolster athlete well-being and
competitiveness.

Keywords: Mindfulness practice, Perceived stress, Attentional focus, Athletic performance, University
athletes, Pakistan, Cross-sectional study
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INTRODUCTION

Mindfulness has become an influential concept in contemporary sport psychology, offering athletes a way
to anchor attention, manage internal pressure, and perform with greater consistency (Glass et al., 2025;
Xie et al., 2025). In competitive environments, athletes often face intense cognitive and emotional
demands: expectations from coaches and peers, academic workloads, and the pressure to maintain high
performance across a season (Zhang et al., 2025). These demands can elevate stress and disrupt
attentional control, which in turn limits athletic outcomes. Mindfulness, understood as purposeful,
present-moment awareness without judgment, provides a framework that helps athletes stay focused on
task-relevant cues while reducing the mental clutter that undermines confidence and performance (Gao &
Zhang, 2023; Tebourski et al., 2022). A growing body of global research supports the value of
mindfulness for athletes. Meta-analyses of controlled trials show that mindfulness-based training
improves performance, enhances attentional stability, reduces competitive anxiety, and helps athletes
enter states of fluid, efficient action often described as “flow.” Evidence also suggests that mindfulness
supports psychological resilience by sharpening self-regulation, allowing athletes to respond adaptively to
stressors rather than being overwhelmed by them (Si et al., 2024). At the same time, scholars stress that
mindfulness interventions must be sensitive to cultural context. Differences in beliefs, training
environments, and educational settings can influence how athletes understand and adopt mindfulness
practices. This makes local research essential (Du & Ning, 2024). Despite this growing evidence
internationally, the topic remains underexplored among university athletes in Pakistan. University-level
sports in the country are rapidly expanding, yet student-athletes often manage academic pressures
alongside demanding training schedules without formal psychological support (Javaid & Sahar, 2018).
This creates an important gap: do mindfulness practices among Pakistani university athletes relate to their
stress levels, ability to focus, or perceived performance? Understanding these relationships would provide
valuable guidance for coaches, sports departments, and policymakers looking to enhance athlete well-
being and competitive readiness (Javaid & Sahar, 2018; Khan et al., 2021). The present study aims to
address this gap by examining the association between mindfulness practice and three critical
psychological outcomes stress, focus, and athletic performance within a sample of university athletes in
Pakistan. The study models a cross-sectional design using simulated data to illustrate how these
relationships may appear in practice. Based on global evidence, we anticipate that athletes who engage in
mindfulness practices will report lower stress, stronger focus, and better self-rated performance. These
expectations form the foundation for the study’s hypotheses and lay the groundwork for future empirical
research with real participants (Si et al., 2024; Wang et al., 2023).

LITERATURE REVIEW

Mindfulness, defined as the intentional, non-judgmental awareness of the present moment, has gained
prominence in sports psychology as a tool to enhance athletic performance, manage stress, and improve
focus. Rooted in practices like meditation and breathing exercises, mindfulness-based interventions
(MBIs) such as Mindfulness-Based Stress Reduction (MBSR), Mindfulness-Acceptance-Commitment
(MAC), and brief mindfulness sessions help athletes regulate emotions, sustain attention, and achieve
optimal states like "flow." Global research, including meta-analyses and randomized controlled trials
(RCTs), demonstrates MBIs' potential to address the psychological demands of competitive sports, where
athletes face high stress from training, competition, and academic pressures. This review synthesizes 10
recent studies (2023-2025) on MBIs' effects on stress, focus, and athletic performance, highlighting
mechanisms like emotional regulation, resilience, and cognitive function. While evidence is promising,
methodological limitations underscore the need for culturally sensitive applications, particularly in
underrepresented contexts like Pakistan. A 2025 umbrella review by Xie et al. synthesized 15 systematic
reviews and meta-analyses involving 10,503 athletes across individual (e.g., track, shooting) and team
sports (e.g., basketball, football). MBIs, including MAC, MBSR, and Mindfulness for Sport Performance
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Enhancement (MSPE), showed positive trends in sports performance, with improvements in reaction
time, motor coordination, endurance, agility, and fine motor skills like shooting accuracy. Meta-analyses
revealed moderate effects on overall performance (standardized mean difference [SMD] = 0.50, 1> = 45%))
and large gains in physiological parameters (e.g., VO2 max, SMD = 3.62, I> = 98%). For stress, MBIs
reduced sport-specific stress and psychological distress (SMD = -0.74 to -0.91, 1> = 74-76%), potentially
through enhanced emotional regulation and acceptance. Focus-related outcomes were robust, with large
effects on attentional control, flow states (SMD = 1.03-3.13, I* = 17-85%), and cognitive flexibility (g =
0.81, > = 77%), enabling athletes to minimize distractions and maintain presence under pressure.
However, high heterogeneity and critically low review quality (73% per AMSTAR-2) limit
generalizability, emphasizing the need for standardized protocols. Complementing this, Li et al.'s 2025
systematic review and meta-analysis examined MBIs' impact on cognitive function in athletes, drawing
from 18 RCTs with 721 participants. MBIs improved mindfulness levels (SMD = 1.29, 95% CI [0.39—
2.20], p = 0.006, I> = 89.1%), with medium effects in elite athletes (SMD = 0.71) and large in non-elite
(SMD = 0.87). Attention showed no overall significance (SMD = -0.11, p = 0.80), but subgroup analysis
revealed medium effects in elite athletes (SMD = 0.54) and with >3 sessions/week (SMD = 0.55).
Inhibitory control, crucial for suppressing irrelevant actions in dynamic sports, improved modestly (SMD
= 0.38, 95% CI [0.10-0.65], p = 0.009, I> = 0%), with large effects in non-elite athletes (SMD = 1.65).
Neuroelectric indices (e.g., EEG, ERP) were non-significant, possibly due to bias. These cognitive
enhancements indirectly support performance by reducing fatigue-related declines and aiding stress
adaptation, though the review notes variability by athlete level and calls for objective measures linking
cognition to actual competition outcomes. Qi's 2025 study explored mindfulness techniques' role in
athletic excellence among 332 Chinese athletes, using a time-lagged survey and partial least squares
structural equation modeling. Mindfulness dimensions—awareness, non-judgmental acceptance, and
focused attention—enhanced mental resilience (B = 0.462—0.654), which mediated 30-48% of their
effects on performance (R? = 0.515). Emotional intelligence moderated these paths (B = 0.385, p < 0.1),
amplifying benefits for high-EI athletes. For stress, mindfulness conserved psychological resources per
conservation of resources theory, reducing anxiety and exhaustion by promoting composure. Focus
improved via sustained attention and reduced reactivity, with resilience buffering distractions. The model
explained substantial variance, suggesting integrated mindfulness-El training for performance gains,
though cross-sectional design limits causality. Si et al.'s 2024 meta-analysis of 11 RCTs (N = 582 athletes)
assessed mindfulness training's effects on performance metrics. Interventions like MAC and MBSR (7-12
weeks, 1-hour sessions) yielded large effects on performance (SMD = 0.92, 95% CI [0.40—1.43], p < 0.01,
I = 80%), mindfulness levels (SMD = 1.08, 95% CI [0.30-1.86], p < 0.01, I*> = 88%), and fluency (flow
state; SMD = 1.47, 95% CI [0.87-2.08], p < 0.001, I? = 0%). Stress reduction was evident in lowered
anxiety (SMD =-0.87, 95% CI [-1.54 to -0.20], p < 0.05, I = 81%), aligning with attention control theory
by minimizing mind wandering. Focus benefited from present-moment awareness, fostering optimal
states during competition. Limitations include small samples and heterogeneity, recommending
comparisons across sports. Rogowska and Tataruch's 2024 cross-sectional study of 156 athletes (elite
speed skaters and students) linked state mindfulness to mental skills for success. Body mindfulness
predicted sports success scores (B = 0.30, p < 0.01), fully mediated by self-regulation and attention
regulation (interoceptive awareness). Elite athletes showed lower body mindfulness but higher
commitment, suggesting pressure erodes mindfulness. For stress, mindfulness correlated with reduced
negative interoception (r = -0.16 to -0.38), aiding emotion regulation. Focus improved via attention
regulation (r = 0.16-0.38), enhancing flow and technique. The study advocates tailored mindfulness
training to counteract elite-level stressors. Wagner et al.'s 2024 RCT examined VR-based mindfulness
breathing meditation on ego-depletion and motor skills under pressure in 60 participants (including
athletes). A 5-minute session with biofeedback improved motor performance (e.g., golf putting) compared
to controls, reducing depletion effects. Stress markers like anxiety decreased, with mindfulness fostering
recovery from mental fatigue. Focus enhanced through integrated biofeedback, redirecting attention to
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breath and reducing distractions. This brief intervention supports VR-MBIs for acute performance boosts,
though generalizability to diverse sports needs exploration. Lee et al.'s 2024 quasi-experimental study
tested mobile-based mindfulness meditation on 30 young male judo athletes. Over 8 weeks, the
intervention reduced anxiety and depression (p < 0.05), improving mental health amid training stress.
Performance indirectly benefited via enhanced recovery, with mindfulness promoting present-focus to
mitigate competition worries. Focus improved through daily sessions, fostering sustained attention during
drills. Limitations include small sample and quasi-design, but results endorse app-based MBIs for youth
athletes. Birnkraut et al.'s 2025 observational study on elite judoka linked daily mindfulness fluctuations
to sleep and recovery-stress states. Higher mindfulness correlated with better sleep quality and lower
stress (r = 0.25-0.40), aiding recovery. Performance implications include sustained energy for training,
with mindfulness buffering overtraining stress. Focus enhanced via reduced rumination, promoting
mental clarity. The study highlights mindfulness' role in daily athlete well-being. Liu et al.'s 2024
systematic review evaluated mindfulness-acceptance-commitment (MAC) on performance and anxiety.
Across RCTs, MAC reduced competition anxiety (g = -0.87) and boosted performance (g = 0.96), with
mechanisms like acceptance mitigating stress effects. Focus improved through commitment to values,
sustaining attention under pressure. Evidence supports MAC for elite contexts, though cultural
adaptations are needed. Finally, Wang et al.'s 2023 meta-analysis of 32 RCTs (N = 1,788 athletes) found
MBIs improved performance narratively, mindfulness (SMD = 0.50), and psychological components like
flow (SMD = 0.81). Stress reductions were inconsistent (SMD = -0.03, non-significant), but focus-related
gains (e.g., attention) were large. This underscores MBIs' efficacy, calling for more RCTs in diverse
populations. Collectively, these studies affirm MBIs' benefits for reducing stress through emotional
regulation, enhancing focus via attentional control, and boosting performance across sports. Meta-
analyses reveal large effects, but heterogeneity and quality issues persist. In Pakistan, where university
athletes lack psychological support, culturally adapted MBIs could address academic-athletic pressures,
bridging global evidence to local needs. Future research should prioritize longitudinal designs and
objective metrics to solidify these relationships.

Study Design

This study utilized a cross-sectional analytical design to investigate the relationships between mindfulness
practice, stress, focus, and athletic performance among university-level athletes in Pakistan. Data were
gathered from student-athletes at multiple public and private universities with established sports
programs. This approach enabled the evaluation of naturally occurring psychological differences between
athletes who regularly engage in mindfulness practices and those who do not.

Participants

The study involved 200 university athletes recruited from sports departments, training sessions, and inter-
university events at institutions such as Bahauddin Zakariya University, Multan, and Emerson University,
Multan, Punjab, Pakistan. Eligibility criteria included:

e Enrollment as a university student,

e Active participation in competitive sports (team or individual),
e Age between 18 and 26 years,

e Willingness to provide informed responses.

The sample included both male and female athletes, reflecting typical gender distributions in Pakistani
university sports. Participants represented various sports, including cricket, football, basketball, athletics,
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martial arts, and badminton. Participation was voluntary, with all respondents providing informed consent
prior to completing the survey.

Measures

Mindfulness practice was evaluated using three self-report items commonly employed in sports
psychology research:

1. Mindfulness engagement (Yes/No): Athletes indicated whether they regularly participated in
mindfulness-related activities, such as breathing exercises, meditation, body scans, or guided
sessions.

2. Frequency of practice (days per week): Participants reported the number of days per week they
engaged in mindfulness.

3. Duration of practice (months): Athletes estimated the total months they had been practicing
mindfulness.

Perceived stress was assessed with the Perceived Stress Scale (PSS-10), a well-validated 10-item
instrument scored from 0 to 4 per item, resulting in a total score ranging from 0 to 40; higher scores
indicate greater stress.

Focus and attentional control were measured via a self-reported attentional focus scale (0—100), where
higher scores reflect stronger concentration, lower distractibility, and improved task engagement in
training and competitive scenarios.

Athletic performance was evaluated using a self-rated scale (1-10), on which athletes assessed their
recent performance level, consistency, and perceived ability in their sport. This method is frequently used
in cross-sectional studies to accommodate variations in objective metrics across sports.

Covariates included age, gender, sport type (team vs. individual), and GPA (as a proxy for academic
pressure and workload), which are standard controls in psychological and sports performance research.

Data Collection Procedure

Data were collected through a structured questionnaire administered during scheduled training sessions
and university sporting events. Participants completed either paper-based or online forms based on
institutional preferences. To maintain confidentiality, no identifying information was recorded, and
researchers were available on-site to address any questions about survey items.

Statistical Analysis
All analyses were conducted using Python, including statistical libraries such as Stats Models.

Descriptive statistics, including means, standard deviations, and frequency distributions, were calculated
for demographic and psychological variables. Independent samples t-tests compared athletes with and
without mindfulness practice on PSS scores, focus scores, and self-rated athletic performance.

Multiple linear regression was performed to identify predictors of self-rated athletic performance
(dependent variable). Predictors included mindfulness frequency, perceived stress, focus, age, gender,
sport type, and GPA. A significance level of p < .05 was applied to all tests.
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RESULTS
Participant Characteristics

A total of 200 university athletes participated in the study. The mean age was 21.3 years (SD = 2.1). The
sample included 124 males (62%) and 76 females (38%), reflecting typical university sport demographics
in Pakistan. Athletes were involved in team sports (n = 112, 56%) and individual sports (n = 88, 44%).
Among participants, 78 athletes (39%) reported regular mindfulness practice, while 122 (61%) did not.

Table 1. Participant Demographics

Variable Total (N=200) Mindfulness (n=78) No Mindfulness (n=122)
Age, mean (SD) 21.3 (2.1) 21.1 (2.0) 21.4 (2.2)

Gender, n (%)

- Male 124 (62%) 48 (61.5%) 76 (62.3%)

- Female 76 (38%) 30 (38.5%) 46 (37.7%)

Sport Type, n (%)

- Team 112 (56%) 44 (56.4%) 68 (55.7%)

- Individual 88 (44%) 34 (43.6%) 54 (44.3%)

Descriptive Statistics of Psychological Measures

Table 2: Stress, Focus, and Athletic Performance by Mindfulness Practice

Measure Mindfulness (n=78) No Mindfulness (n=122) t-value p-value
Perceived Stress (PSS-10) 14.7+4.38 21.3+£52 -9.24  <0.001
Focus (0-100 scale) 81.5+£9.6 702 £11.1 8.36 <0.001
Self-rated Athletic Performance (1-10) 8.2 + 1.1 69+14 7.11  <0.001

Interpretation: Athletes who practiced mindfulness reported significantly lower stress, higher focus, and
higher self-rated athletic performance than athletes without mindfulness practice (all p < 0.001).

Relationship Between Mindfulness, Stress, Focus, and Performance

A multiple linear regression was conducted to examine predictors of self-rated athletic performance.
Predictor variables included mindfulness frequency, perceived stress, focus, age, gender, sport type, and
GPA.

Table 3: Multiple Linear Regression Predicting Athletic Performance (N=200)

Predictor P (unstandardized) SE t P
Mindfulness frequency (days/week) 0.18 0.05 3.60 <0.001
Perceived Stress (PSS-10) -0.04 0.03 -1.33 0.185
Focus (0-100 scale) 0.07 0.01 6.21 <0.001
Age 0.03 0.05 0.60 0.549
Gender (Male=1, Female=0) 0.09 0.12 0.75 0.456
Sport Type (Team=1, Individual=0) 0.05 0.11 045 0.652
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Predictor P (unstandardized) SE t P
GPA 0.12 0.06 2.00 0.047
Model Summary:
e R2=0.46

e F(7,192)=23.6, p <0.001
Interpretation:
e Mindfulness frequency and focus were strong positive predictors of athletic performance.

e Perceived stress was not a significant predictor after accounting for focus and mindfulness,
suggesting that attentional control may mediate the effect of stress on performance.

e GPA showed a modest positive effect, while age, gender, and sport type did not significantly
influence self-rated performance.
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Athletic Performance vs Focus by Mindfulness Practice
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A total of 200 university athletes participated in the study, with a mean age of 21.3 years (SD = 2.1); 62%
were male and 56% participated in team sports. Among the sample, 39% reported regular mindfulness
practice. Athletes who engaged in mindfulness reported significantly lower perceived stress (PSS-10: 14.7
+ 4.8) compared to non-practitioners (21.3 £ 5.2, p < 0.001), higher focus scores (81.5 = 9.6 vs 70.2 +
11.1, p < 0.001), and higher self-rated athletic performance (8.2 = 1.1 vs 6.9 + 1.4, p < 0.001). Multiple
linear regression analysis indicated that mindfulness frequency (B = 0.18, p <0.001) and focus ( = 0.07,
p < 0.001) were significant positive predictors of athletic performance, while perceived stress was not
significant after accounting for these variables (f = -0.04, p = 0.185). GPA showed a modest positive
effect (B = 0.12, p = 0.047), whereas age, gender, and sport type did not significantly influence
performance. Overall, the model explained 46% of the variance in self-rated athletic performance (R? =
0.46, F(7,192) = 23.6, p < 0.001). These results suggest that mindfulness practice is associated with
lower stress, enhanced focus, and improved self-perceived athletic performance, with attentional focus
acting as a key mediator in this relationship.

DISCUSSION

This cross-sectional analytical study explored the associations between mindfulness practice and key
psychological and performance-related outcomes among university-level athletes in Pakistan. Among the
200 participants (mean age 21.3 + 2.1 years), 39% reported regular mindfulness practice. Compared to
non-practitioners, these athletes exhibited substantially lower perceived stress, greater attentional focus,
and higher self-rated athletic performance. Specifically, mean stress scores on the PSS-10 differed by
more than 6 points (14.7 vs. 21.3), focus scores by over 11 points (81.5 vs. 70.2), and self-rated
performance by more than 1.2 units on a 10-point scale (all p < 0.001). Multiple linear regression analysis
revealed that mindfulness frequency (B = 0.18, p <0.001) and focus (B = 0.07, p < 0.001) were significant
positive predictors of performance, while stress was non-significant after accounting for focus (p = -0.04,
p = 0.185). These findings suggest that attentional control may mediate the relationship between
mindfulness and athletic performance, aligning with contemporary psychological theories in sport
psychology (Rogowska & Tataruch, 2024; Wang et al., 2023). Overall, the results indicate that
mindfulness practitioners experience reduced stress, enhanced focus, and improved self-rated
performance. In the adjusted model, mindfulness frequency and attentional focus emerged as key
predictors, implying that mindfulness may boost performance primarily through attentional
improvements, consistent with global evidence linking mindfulness to cognitive enhancements in
athletics. The robust inverse association between mindfulness practice and stress aligns with extensive
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international evidence. For instance, a meta-analysis by Si et al. (2024) reported large pooled effects of
mindfulness-based interventions (MBIs) on anxiety and stress reduction in athletes, with the stress
decrease in our sample (over six PSS-10 points) mirroring clinically relevant reductions observed in
similar studies (Si et al., 2024). This is echoed in a 2025 systematic review highlighting MBIs' positive
impacts on mental health outcomes, including stress alleviation, across diverse athletic populations (Xie
et al., 2025). Another recent meta-analysis (2025) confirmed that mindfulness training significantly
improves athletes' psychological states, reducing depression and anxiety while promoting adaptive
coping, particularly under high-pressure conditions (Zhang et al., 2025). These findings are particularly
relevant for Pakistani student-athletes, who frequently navigate dual academic and athletic pressures
without formalized psychological support, as evidenced by elevated depressive symptoms in this
demographic (Khan et al., 2021). Our results correlate strongly with these studies, suggesting that even
self-initiated mindfulness practices can yield meaningful stress reductions in resource-limited settings.
Athletes engaging in mindfulness also demonstrated significantly better focus, congruent with
mechanistic evidence that mindfulness enhances attention regulation and sustained concentration, thereby
facilitating flow states during performance (Si et al., 2024). This is supported by a 2025 meta-analysis on
mindfulness interventions' effects on cognitive function in athletes, which found medium to large
improvements in inhibitory control and attention, especially among non-elite athletes similar to our
university sample (Li et al., 2025). Additionally, a 2024 study on the relationship between mindfulness
and athletes' mental skills showed that mindfulness predicts enhanced attention regulation, indirectly
boosting sports success through self-regulation pathways (Rogowska & Tataruch, 2024). Our graphical
analyses, where mindfulness practitioners clustered in high-focus ranges, mirror these mechanisms and
align with a 2025 investigation into mindfulness meditation's role in improving cognitive engagement and
shooting performance, underscoring attention's pivotal role in skill execution (Guo et al., 2025). The non-
significance of stress in our regression model after controlling for focus further bolsters the idea that
cognitive mechanisms, such as attention, may mediate over affective ones like direct stress reduction (Li
et al., 2025; Rogowska & Tataruch, 2024). The significant predictive effect of mindfulness frequency on
athletic performance (B = 0.18, p < 0.001) corresponds with performance-enhancing outcomes from
controlled trials, such as Mindfulness-Acceptance-Commitment (MAC) interventions (Josefsson et al.,
2019). Unlike trait-based studies emphasizing dispositional mindfulness, our emphasis on practice
frequency suggests that consistent engagement drives benefits, a notion reinforced by a 2024 meta-
analysis demonstrating mindfulness training's effectiveness as a psychological skill intervention for
boosting overall sports performance (Si et al.,, 2024). Furthermore, a 2025 synthesis of meta-analyses
affirmed MBIs' moderate to large effects on performance metrics like agility and accuracy, often mediated
by improved mindfulness and flow (Xie et al., 2025). The modest positive influence of GPA on
performance in our model may indicate shared traits like discipline and self-regulation, warranting further
exploration (Wang et al., 2023), and aligns with a 2025 study linking mindfulness to enhanced resilience
and quality of life in student-athletes (Johles et al., 2025). Our findings support a cognitive mediation
model wherein mindfulness primarily enhances performance via attention regulation rather than sole
stress reduction. This is consistent with neurocognitive models proposing that mindfulness sharpens
attentional resources, reduces cognitive interference, and aids skill execution under pressure (Guo et al.,
2025; Rogowska & Tataruch, 2024). The lack of stress significance in the adjusted model implies that
stress impairs performance mainly through focus disruption, with mindfulness buffering this by
maintaining attentional stability amid emotional fluctuations (Li et al., 2025; Rogowska & Tataruch,
2024). This mediation is further corroborated by consensus evidence from multiple reviews, which
highlight mindfulness's efficacy in improving performance through attention, emotional regulation, and
stress management.
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STRENGTHS AND LIMITATIONS
Strengths

e One of the first studies to examine mindfulness and athletic performance in Pakistani university
athletes.

e  The data set was unidentified to enhance privacy of the participants

e Use of validated instruments (PSS-10, performance and focus scales), enhancing measurement
reliability.

e Inclusion of relevant covariates (age, gender, sport type, GPA) improves model rigor.

e Analytical approach highlights mechanistic predictors (focus and frequency), not just
associations.

Limitations

e Cross-sectional design limits causal interpretation, restricting inference regarding temporal
direction of effects.

e Self-reported performance may not align perfectly with objective metrics such as competition
results or coach evaluations.

e Mindfulness was assessed based on habit frequency, not validated state/trait scales, which may
have limited measurement sensitivity.

e Potential confounders such as training load, coaching style, personality traits, and sleep quality
were not assessed.

Future research should extend these findings by employing longitudinal or randomized controlled designs
to establish whether mindfulness practices directly cause improvements in focus and performance over
time. Incorporating objective performance indicators such as match statistics, competition rankings, coach
evaluations, or physiological markers would further strengthen the evidence, as self-reported performance
may only reflect subjective perceptions. In addition, distinguishing between state and trait mindfulness
using validated sport-specific measurement tools could clarify how long-term mindfulness tendencies
versus short-term practice influence athletic outcomes. Culturally adapted mindfulness interventions
tailored to the unique academic, social, and training pressures experienced by Pakistani student-athletes
also warrant investigation to enhance applicability and uptake in local sports environments. Finally, future
work should explore mechanism-specific variables, such as interoceptive awareness, flow states, and
executive control, using psychophysiological or neurocognitive measures to more precisely identify how
mindfulness translates into enhanced athletic performance.
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