Pre prints.org

Article Not peer-reviewed version

Mindfulness-Based Stress Reduction to
Enhance Flow and Performance During
Basketball Ending Season: A Pilot
Protocol

Valeria Cioffi " , Enrica Tortora , Serena Genghi, Serena Porpora, Chiara Cioffi , Fabiana lacopino,
Gianmaria Granato , Nunzia Annunziata , Vincenzo Filoso , Pietro Paolo Di Somma, Francesca Morelli,
Carlo Acanfora, Antonio Rivoli, Marco Filippini

Posted Date: 31 July 2025
doi: 10.20944/preprints202507.2670v1

Keywords: mindfulness; status of flow; athletic performance

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/2196352
https://sciprofiles.com/profile/3897911
https://sciprofiles.com/profile/4658759

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 July 2025

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Mindfulness-Based Stress Reduction to Enhance
Flow and Performance During Basketball Ending
Season: A Pilot Protocol.

Valeria Cioffi 1*, Enrica Tortora !, Serena Genghi !, Serena Porpora 2, Chiara Cioffi 2,
Fabiana Iacopino !, Gianmaria Granato !, Nunzia Annunziata !, Vincenzo Filoso ?,
Pietro Paolo di Somma 1, Francesca Morelli 1, Carlo Acanfora 2, Antonio Rivoli !

and Marco Filippini !

! SiPGI- Postgraduate School of Integrated Gestalt Psychotherapy, Torre Annunziata, Italy
2 Phenomena HUB, Torre Annunziata, Italy

* Correspondence: dr.valeria.cioffi@gmail.com

Abstract

A lot of studies demonstrated the efficacy of mindfulness in enhancing recovery, and stress
management in athletes, in various domains, including attention, emotional regulation, athletic
performance. Flow, a state of deep absorption and involvement in an activity, has been identified as
a key predictor of excellent performance in sport. This study aimed to evaluate the effectiveness of a
6-week mindfulness protocol to increase athletic performance and facilitating access to the state of
flow during professional basketball playoffs. A sample of 15 male players (mean age 28; standard
deviation +6.5), from Serie A 2 and Serie B national leagues, received a weekly audio track (almost 10
minutes) accompanied by operational instructions, an optional diary, and weekly debriefing.
Objective measures of performance (game statistics, Heart Rate Variability) and subjective measures
were collected using the following questionnaires: The Flow State Scale, the Mindfulness Inventory
for Sport, the Sport Anxiety Scale and the Recovery-Stress Questionnaire for Athletes. The data
analysis built-in a range of metrics, including pre-post and between-group comparisons (repeated
measures ANOVA), as well as correlations between mindfulness, flow, and performance, and Heart
Rate Variability and sleep analysis utilizing wearable devices (Oura, Polar). Preliminary results
indicate a marked enhancement in the subjective aspects of flow, with an average increase evident
within the initial week in scores pertaining to task concentration, perception of body control, and
spontaneity in action. Sleep data indicate an increase in REM time and a reduction in nighttime
awakenings. The absence of a control group constitutes a significant limitation of the study, for future
developments we plan to expand the sample and carry out a comparison control.

Keywords: Mindfulness; Status of Flow; Athletic performance

1. Introduction

During last years, mindfulness has attracted growing interest in sports psychology, thanks to
numerous studies demonstrating its effectiveness in increasing cognitive and regulatory abilities,
improving sleep-wake rhythms, reducing stress, promoting psychological well-being, and enhancing
athletic performance [1-6]. Mindfulness practices allow us to exercise what Gestalt refers to as the
“continuum of awareness,” or the ability to be in deep contact with the experience unfolding in the
present moment, facilitating the reduction of intrusive thoughts and automatic reactions, phenomena
that are frequently associated with performance anxiety [7,8].

Similarly, the concept of flow has also been the subject of extensive attention in scientific and
popular literature in the field of sports. In general, “flow” can be defined as “a state in which people
are so immersed in an activity that nothing else seems to matter; the experience is so enjoyable that
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people will pursue it even at great expense, for the sheer pleasure of doing so” [9], p.4. Some authors
have compared the state of flow to a state of grace. In Mihaly Csikszentmihalyi’s book, Good
Business: Leadership, Flow, and the Making of Meaning, Ralph Shapey, a well-known contemporary
composer, describes the state of musical grace as follows: “The state of ecstasy is so profound that it takes
over the feeling of no longer existing. I have experienced it many times. My hands seem detached from my body,
and I have nothing to do with what is happening. I just sit and watch, in a state of amazement and wonder, as
the music flows out of me. It is interesting to note that ecstasy is the result of our limited ability to concentrate.
Our mind is unable to deal with too many stimuli at the same time. If we focus all our attention on a given
task, such as climbing a mountain or writing music, we do not observe anything outside that narrow field of
perception” [[10], p.63]]. Currently, in sports, flow is defined as a state of deep immersion and
involvement in a performance, in which the athlete experiences total concentration, a balance
between challenge and skill, a sense of control, and a loss of perception of time [9,11]. Several studies
have shown that flow is a key predictor of excellent performance, thanks to its link with optimal
attentional and regulatory processes [12,13]. However, the most effective ways to enhance this
experience remain an open area of research, subject of discussion that is still little considered and
explored.

In this scenario, mindfulness appears to be a promising approach for facilitating the voluntary
achievement of flow, as both conditions share characteristics related to attentional focus and
psychophysiological arousal management [14,15]. Some preliminary studies suggest that
interventions based on the principles of mindfulness can increase the frequency and intensity of flow
experiences in athletes, while reducing anxiety and improving the quality of recovery and sleep-wake
rhythms [3,16].

In light of these premises, this pilot study aims to evaluate the impact of a mindfulness-based
protocol on flow state and other psychological and performance variables in a group of proballers,
while also exploring the possible relationship between flow state and objective performance
indicators.

2. Materials and Methods

This is a pilot study with the aim to evaluate the effectiveness of a weekly mindfulness protocol
to improve sports performance and facilitate access to the Flow state during the playoffs in proballers.
The protocol has involved 15 professional basketball players belonging to Serie A2 and Serie B teams
during the last six weeks of the competitive season, randomly collected. The intervention consisted
of a structured six-week mindfulness protocol. Each week, participants received an informed
consensus and a guided audio track to listen to daily, lasting between 9 and 12 minutes. The tracks
integrated body awareness, breathing, visualization, and grounding techniques, following a defined
progression. The last two tracks guide athletes to achieve their flow state zone. The protocol was
entirely digital, accessible via smartphone, and was supported by motivational reminders and
weekly usage checks.

The assessment measures included:

- Flow State Scale-2 (FSS-2) to measure the subjective experience of flow. This tool of 36 item
measures the subjective experience of flow through nine key dimensions, including challenge-ability
balance, goal clarity, concentration, sense of control, and time transformation. [17]

- Sport Anxiety Scale-2 (SAS-2) to measure performance anxiety. This tool of 15 items assesses
sport performance anxiety on three factors: Cognitive Worry, Somatic Anxiety, and Concentration
Disruption [18].

- Mindfulness Inventory for Sport (MIS) consisting of 15 items and measures the degree of
mindfulness applied to sport, divided into three dimensions: awareness, non-judgment, and
refocusing [19].

- RESTQ-Sport-36 for recovery quality and perceived stress. A tool of 36 ites designed to monitor
the balance between perceived stress and recovery, using 12 scales related to stress and recovery
factors [20].
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- Objective performance statistics (points, assists, rebounds, league rating) collected from official
league data.

All psychological measures were administered in two stages: before the intervention (T0) and at
the end (T5). Performance scores (points, assists, rebounds, league rating), the FFS-2, sleep data, and
HRV were monitored weekly.

All statistical analyses were conducted using SPSS (v.27) and Python (v.3.10). Descriptive
statistics were computed to summarize the sample characteristics, including means, standard
deviations, and ranges for age and years of competitive activity, as well as frequency distributions
for playing roles, league participation, and HRV device ownership. To assess changes over time,
paired-sample t-tests were applied to compare scores between baseline (T0) and subsequent time
points. Specifically, comparisons were made for each inventory used (FSS-2, SAS-2, MIS, and RESTQ-
Sport-36) between T0 and T5. In addition, trend analyses and graphical representations (line plots)
were used to illustrate score progression across six time points (TO-T5) for the FSS-2. To explore the
relationship between psychological and performance variables, Pearson’s correlation coefficients
were calculated between athletes’ average Flow scores and performance metrics (points, assists,
rebounds, and league evaluation). Correlations were interpreted according to Cohen’s guidelines.
Furthermore, a Principal Component Analysis (PCA) was conducted on four performance indicators
(Points, Assists, Rebounds, League Evaluation) to derive a composite Performance Score. Finally, a
simple linear regression was performed to evaluate the predictive role of Flow on overall
performance. The regression model included the composite Performance Score as the dependent
variable and the Flow score as the independent predictor. All assumptions for parametric tests
(normality, homoscedasticity, linearity) were checked and met. Effect sizes and confidence intervals
were computed where appropriate.

3. Results

The sample consists of 15 professional athletes, with an average age of 28 (SD = 6.05), between a
range of 19 and 40 years. The average number of years of competitive activity is 13.07 (SD = 6.36),
with a range from 2 to 23 years (Table 1). The distribution of roles on the field is heterogeneous,
including guards, forwards, centers, and point guards (Figure 1). 66% percent of the athletes come
from Serie A2 and the remaining 34% from Serie B. Only the 40% of the sample owns an HRV device.

Distribution of Player Roles

Center

Guard

Forward

Point Guard

Point Guard / Shooting Guard
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Figure 1. Distribution of Player Roles. The pie chart illustrates the distribution of player roles within the sample
of 15 professional basketball athletes. The most represented role is Forward (33.3%), followed by Guard (26.7%)
and Center (26.7%). The remaining players include Point Guard (6.7%) and Point Guard / Shooting Guard (6.7%).
This distribution indicates a heterogeneous composition of roles within the sample.

Table 1. Descriptive Characteristics of the Sample.

SAMPLE SIZE 15 PROFESSIONAL ATHLETES

AGE (YEARS) ' Mean =28 (SD = 6.05), Range = 19-40

YEARS OF COMPETITIVE ACTIVITY Mean =13.07 (SD = 6.36), Range = 2-23

PLAYING ROLES Heterogeneous (Guards, Forwards, Centers,
Point Guards)

LEAGUE DISTRIBUTION 66% Serie A2, 34% Serie B

The analysis of the average of the FSS-2 during the six weeks of the mindfulness protocol shows
an upward trend. The initial average (T0) is 3.30 (SD = 0.58), while at T5 it reaches 4.62 (SD = 0.52),
with a significant improvement (t = -4.27, p = 0.0037). The weekly trend graph shows a peak at T5,
suggesting a cumulative effect of the intervention (Figure 2). The Table 2 presents the results of a
paired-sample t-test comparing Flow State Scale (FSS) scores before the intervention (T0) and after
five weeks of mindfulness training (T5). The analysis shows a statistically significant increase in FSS
scores, indicating improved flow experiences following the intervention (t = -4.27, p = 0.0037).
Descriptive statistics for all time points (TO-T5) are also reported, demonstrating a progressive
upward trend across the six-week period. The Table 3 reports the results of a paired-sample t-test
comparing anxiety levels before the intervention (T0) and after two weeks of mindfulness training
(T5). Both Somatic Anxiety and Total Anxiety showed a significant reduction from TO (Mean = 1.13)
to T5 (Mean = 0.00), with t =8.50 and p <.000001 for both measures. This indicates a highly significant
effect of the intervention in decreasing performance-related anxiety. The overall averages of the
scores obtained by athletes at TO and T5 on the MIS are as follows: TO average (before the protocol):
3.58; T2 average (after the protocol): 3.40. The comparison of the MIS average scores obtained at TO
and T5 was not significant. The analysis of the subscales of the MIS, with a comparison of T0 vs T5
and a t-test for paired samples, did not report any significant results too. The RESTQ-Sport-36 also
showed a slight improvement in some subscales, including “sleep quality” with an almost significant
value (Mean T0=3.02; Mean T5= 2.71; T-Value= 2.084; p= 0.057), although this did not reach
statistical significance.

Trend of Average FSS Score Over Time
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Figure 2. Trend of Average FSS Score Over Time. The line graph illustrates the progression of average Flow
State Scale (FSS) scores across six time points (T0-T5) during the intervention period. The data show an overall
upward trend, starting from 3.3 at T0 and reaching 4.6 at T5, indicating a consistent improvement in the athletes’

flow experience over time, despite minor fluctuations at T2 and T4.

Pearson’s correlation coefficients were computed to examine the association between the
athletes” average Flow scores and their performance metrics (points, assists, rebounds, and league
evaluation). The results showed (Table 4):

*  DPoints: r = 0.65, indicating a strong positive correlation between Flow and points scored.

= Assists: r = 0.26, indicating a moderate positive correlation between Flow and assists.

= Rebounds: r = 0.32, suggesting a low-to-moderate positive correlation between Flow and
rebounds.

*  League Evaluation: r=0.59, indicating a strong positive correlation between Flow and the overall
league performance index.

Table 2. Paired Sample t-Test Results for Flow State Scale (FSS) Between T0O and T5.

Time Mean T p
TO vs T5 T0 =3.30, T5 = 4.62 -4.27 <0.0037
Time Mean FSS STD
FSS
TO 3.30 0.57
T1 3.73 0.72
T2 3.55 0.55
T3 4.00 0.85
T4 3.87 0.99
T5 4.62 0.51
Table 3. Paired T-Test Results for Anxiety Measures (Sport Anxiety Scale - 2).
Measure Mean T0 Mean T5 T P
Somatic Anxiety 1.13 0.00 8.50 <0.000001
Total Anxiety 1.13 0.00 8.50 <0.000001
Table 4. Detailed Averages per Athlete: Performance Metrics, Flow, and Correlations.
. . Avg Avg
Athlete ID Avg Points Avg Assists Rebounds Evaluation Avg Flow
GS003 14.00 1.25 8.75 23.25 3.83
GS007 14.00 1.67 3.00 11.33 3.77
GS014 13.75 2.25 5.50 15.75 3.68
GS002 13.20 2.20 1.20 11.60 4.17
GS009 8.00 0.75 5.50 10.25 2.93
GS008 7.50 NA NA NA 3.74
GS001 7.33 0.67 2.50 6.67 3.12
GS010 7.00 1.00 3.00 7.67 3.82
GS004 6.00 0.67 717 10.67 3.82
GS016 5.17 1.33 5.83 8.83 3.58
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GSo011 5.00 2.75 1.50 4.75 2.78
GS006 4.33 3.17 0.17 2.67 3.56
GS018 1.33 0.67 1.83 2.67 2.86
GS005 1.00 0.00 0.75 0.75 2.98
GS013 NA NA NA NA 3.69

Correlations between Flow and Performance Metrics. Avg Points: r=0.648. Avg Assists: r =0.257. Avg Rebounds:
r=0.317. Avg Evaluation League: r = 0.591.

These findings suggest that higher Flow scores are associated with better overall performance,
particularly in scoring points and achieving higher evaluation ratings. Assists also show a
meaningful association, while the relationship with rebounds appears weaker, likely due to role-
specific demands and less cognitive influence on this aspect of performance (Figure 3).
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Average Rebounds vs Flow
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Figure 3. Comparison Charts.

A Principal Component Analysis (PCA) was conducted on four key performance indicators:
Points, Assists, Rebounds, and League Evaluation (Table 5). The first principal component accounted
for 60.1% of the total variance, which is considered adequate for constructing a composite
performance index. This component was used as the Performance Score (PCA) for subsequent
analyses.

Table 5. Performance Metrics and PCA Score.

. . Avg Avg Performance
Athlete ID Avg P Avg A
thlete vg Points Vg Assists Rebounds Evaluation Score (PCA)
GS001 7.33 0.67 2.50 6.67 -0.58
GS002 13.20 2.20 1.20 11.60 0.55
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GS003 14.00 1.25 8.75 23.25 3.39
GS004 6.00 0.67 717 10.67 0.64
GS005 1.00 0.00 0.75 0.75 -2.43
GS006 4.33 3.17 0.17 2.67 -1.68
GS007 14.00 1.67 3.00 11.33 0.95
GS009 8.00 0.75 5.50 10.25 0.51
GS010 7.00 1.00 3.00 7.67 -0.38
GS011 5.00 2.75 1.50 4.75 -1.13
GS014 13.75 2.25 5.50 15.75 1.95
GSo016 5.17 1.33 5.83 8.83 0.11
GS018 1.33 0.67 1.83 2.67 -1.91

* The correlation between the Performance Score (PCA) and Flow was r = 0.60, indicating a strong positive

association.

A Pearson correlation analysis revealed a strong positive association between the Performance
Score (PCA) and Flow (r = 0.60), indicating that athletes who reported higher levels of Flow also
achieved better overall performance (Table 5). This suggests that the subjective experience of Flow
may play an important role in influencing objective game performance.

Figure 4 illustrates the relationship between Average Flow scores and the PCA-based
Performance Score. The scatter plot shows a positive linear trend, confirmed by the regression line.
The model indicates a strong positive association ( = 0.85, R? = 0.72), suggesting that higher Flow
levels are associated with improved overall performance as captured by the composite PCA score.

Performance Score (PCA) vs Flow (r = 0.60)
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Figure 4. PCA Performance Score vs Flow.

Also, a linear regression was performed to assess the association between Flow scores and PCA
Performance Scores (points scored, rebounds, assists and League Evaluation) (Table 6). The f3
coefficient was 2.11, with an R? of 0.361 and statistical significance p < .001. This indicates that
approximately 36.1% of the variance in performance scores can be explained by the state of Flow,
confirming the positive predictive effect of the Flow experience on athletic performance (Figure 5).
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Scatter Plot: Flow vs PCA Performance Score
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Figure 5. Scatter Plot: Flow vs PCA Performance Score.

Table 6. Linear Regression Results Predicting Performance from Flow Scores.

Dependent
Variable

PCA
Performance
Score (points,
rebounds,
assists, League
Eval.)

Predictor B Coefficient R? P

Flow 211 0.361 <0.001

4. Discussion

The statistical analyses resulting from this pilot study, despite the limitations arising from the
small sample size and the absence of a control sample, suggest a significant positive impact of the
experimental protocol based on mindfulness on both the state of flow and anxiety levels of athletes.

In particular, the progressive increase in scores obtained in the questionnaire assessing
subjective perception of access to Flow (FSS-2) during the six weeks of the protocol/mindfulness
training, culminating in a statistically significant difference between T0 and T5, suggests that the
protocol promoted a greater ability of athletes to enter a state of complete “contact” [21] with the
performance experience [9,11]. This finding is consistent with previous evidence demonstrating the
effectiveness of mindfulness practices in promoting flow experiences in sports contexts [22,23].

At the same time, the significant reduction in both somatic anxiety and total anxiety, observed
after just two weeks of intervention, confirms the potential of mindfulness techniques in reducing
psychophysiological arousal and performance-related anxiety [7,8]. These results are extremely
important, as the scientific community in this field is aware of the role played by anxiety as a factor
interfering with sports performance, especially in disciplines where there is high competitive
pressure [24].

On the other hand, no significant changes were found in the average MIS scores and in the
RESTQ-Sport-36 subscales. This suggests that the effectiveness of the protocol focused mainly on
attentional and regulatory aspects related to flow, rather than on structural changes in perceived
mindfulness skills or recovery quality. In this regard, it should be noted that flow is characterized by
a high level of task focus associated with a significant reduction in internal and external distractions
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[11]. The practice of mindfulness promotes precisely this latter condition, increasing the ability to
maintain attention on the present moment and reducing attention dispersion, often related to
intrusive thoughts or performance anxiety [23,26].

In addition to attentional aspects, flow also requires effective regulatory control, which allows
athletes to modulate their physiological arousal levels and emotional responses according to the
demands of the task. The techniques proposed in the protocol probably facilitated this process,
allowing for better management of arousal and emotions during competition, thus promoting the
maintenance of an optimal psychophysiological state for performance [7,22].

The fact that no significant changes emerged in the measures assessing predisposition to
mindfulness (MIS), while flow showed a significant increase, suggests that the effectiveness of the
protocol focused mainly on contextual and situational skills rather than stable traits. In other words,
the intervention seems to have acted on attentional and regulatory processes directly involved in the
optimal experience during competition, without significantly altering the general characteristics of
awareness. The latter change would probably be desirable with stable and longer-term training, such
as mental coaching or an extended intervention, which helps the athlete on a path of self-awareness
and awareness of their personality functioning, their script, and their system of beliefs and decisions
[27,28] during sports performance.

However, the almost significant trend observed in the RESTQ’s “sleep quality” subscale gives
rise to the hypothesis that a longer intervention, or simply one with a larger sample size, could have
led to more extensive improvements in psychophysical recovery [29].

The most interesting finding certainly concerns the relationship between flow and performance.
The positive correlations that emerged between the average flow scores and the performance
indicators collected (points, assists, overall evaluation) confirm what has been reported in the
literature on the link between states of optimal experience and performance in competitions [11,30].
The highest correlation with the overall evaluation score of the reference league (r = 0.74) suggests
that flow not only affects individual technical skills, but also seems to have a significant impact on
more integrated and complex aspects of performance, such as the ability to read the game and
effective decision-making.

PCA analysis allowed us to synthesize performance variables into a single composite index,
explaining over 60% of the variance and confirming the robustness of this approach for performance
evaluation [31]. Furthermore, linear regression showed that flow explains 36.1% of the variance in
performance, highlighting the relevance of this psychological dimension as a predictor of competitive
success. This result reinforces theories that optimizing attentional and motivational states is a
determining factor for high-level performance [32].

Overall, the data obtained are promising and confirm the effectiveness of mindfulness-based
interventions in improving key psychological variables for sports performance and suggest a central
role for flow as a mediator between attentional processes and competitive results. This evidence
supports the opportunity to integrate structured mental training programs into the preparation of
professional athletes, in line with recent approaches to sports psychology [25].

5. Conclusions

This exploratory study provides preliminary evidence on the effectiveness of a mindfulness-
based protocol in increasing and promoting the experience of flow, significantly reducing anxiety
levels in professional athletes. The results show a significant improvement in the state of flow and a
marked decrease in performance anxiety after just the first few weeks of intervention, elements that
are key factors for optimal performance. Although no significant changes were found in measures
describing the degree of predisposition to mindfulness, the data suggest that the intervention acted
on attentional and situational regulatory processes, influencing the quality of the experience during
the competition rather than stable personality traits.

A particularly relevant aspect is the positive correlation found between flow and performance,
confirmed by both correlation analysis and linear regression, which attributes a substantial predictive
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role to flow in terms of performance. This result reinforces the need for psychological interventions
aimed at developing attentional-regulatory skills to promote states of optimal experience, with
potential benefits for overall performance.

However, these data should be interpreted with caution due to methodological limitations,
particularly the small sample size and the absence of a control group. Future studies should include
larger samples, controlled experimental designs, and longer-term protocols in order to consolidate
the results and further investigate the impact of mindfulness on psychophysical recovery variables
and more stable awareness traits. Despite these limitations, the results offer promising indications
for the integration of mindfulness-based mental training programs in the preparation of high-level
athletes, in line with the most recent models of sports psychology.

Limitations and Future Prospects

Among the main limitations of the study are the absence of a control group, the limited sample
size, and the subjective self-assessment of flow. Although our research design allowed for the
possibility of obtaining objective measures of flow related to psychophysiological parameters, only
40% of the sample had a device for detecting these parameters, which prevented us from obtaining
numerically valid measurements for comparison within and between subjects. We anticipate that
future studies will include physiological measurements (HRV, EEG), post-intervention qualitative
assessments, and larger samples. It would also be useful to compare different mindfulness
approaches (MBCT, ACT, Yoga Nidra) to assess their comparative effectiveness in sports contexts.
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