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Obijective: Professional basketball players frequently experience muscle damage and
systemic inflammation due to intense physical demands. This study examines the effects of
a combined mindfulness-music intervention on key biochemical markers (LDH, CPK, CRP)
and fatigue management in elite athletes.

Methods: Forty male professional basketball players were randomly assigned to either an
intervention group receiving 8 weeks of mindfulness training (30 min/session) combined
with music therapy (20 min/session) three times weekly, or a control group maintaining
regular training. Blood samples were collected at baseline, post-intervention, and 48-hours
follow-up to measure LDH, CPK, and CRP levels. Psychological assessments included the
Athletic Burnout Questionnaire and Perceived Stress Scale.

Results: The intervention group showed significant reductions in LDH (15.1%), CPK
(18.6%), and CRP (34.4%) levels compared to controls. Psychological measures improved
substantially, with 33.4% reduction in burnout scores and 35% decrease in perceived stress.
Strong correlations emerged between biochemical and psychological improvements (r=0.59-
0.67).

Conclusion: The mindfulness-music intervention effectively reduced muscle damage
markers and inflammation while enhancing psychological recovery in professional basketball
players. These findings support integrating combined psychosomatic therapies into athletic
training programs for comprehensive fatigue management and performance optimization.
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Extended Abstract

Introduction

Professional basketball imposes significant
physiological demands on athletes, leading to
muscle damage, systemic inflammation, and
accumulated fatigue. Biochemical markers
including lactate dehydrogenase (LDH),
creatine phosphokinase (CPK), and C-
reactive protein (CRP) serve as reliable
indicators of muscular stress and
inflammatory responses in athletes. Recent
studies have explored various recovery
interventions;  however, the potential
synergistic effects of combined mindfulness-
music therapy on these biomarkers remain
underexplored. This study investigates the
efficacy of an 8-week mindfulness-music
intervention in modulating LDH, CPK, and
CRP dynamics while managing fatigue
among elite basketball players, addressing a
critical gap in sports science literature.

Methods

A randomized controlled trial was conducted
with 40 male professional basketball players
from Iran's Premier League, allocated equally
to intervention and control groups. The
intervention group received a structured 8-
week program combining mindfulness
meditation (30-minute sessions based on
Kabat-Zinn's MBSR protocol) with binaural
beat music therapy (20-minute sessions at 60-
80 BPM), administered three times weekly.
The control group maintained standard
training routines without psychological
interventions. Venous blood samples were
collected at baseline (T0), immediately post-
intervention (T1), and 48 hours post-
intervention (T2) to quantify LDH, CPK, and
CRP levels using standardized immunoassay
techniques.  Concurrent  psychological
assessments utilized the Athletic Burnout
Questionnaire (ABQ) and Perceived Stress

Scale (PSS-10). Physical activity monitoring
via Polar H10 heart rate sensors and
ActiGraph accelerometers ensured training
load parity between groups. Statistical
analyses  employed  repeated-measures
ANOVA with Bonferroni post-hoc tests
(0=0.05).

Results

The intervention group demonstrated
significant biomarker reductions: LDH
decreased by 15.1% (312+45 to 265+32 U/L,
p<0.001), CPK by 18.6% (215+38 to 175+29
U/L, p<0.001), and CRP by 34.4% (3.2+0.9
to 2.1+0.6 mg/L, p=0.003). Psychological
metrics showed parallel improvements, with
ABQ scores declining by 33.4% (42.5+6.8 to
28.3+5.2) and PSS-10 by 35% (25.7+4.3 to
16.8£3.9). Control group biomarkers
remained stable (LDH 305+39 to 302+43
U/L; CPK 208+42 to 218+40 U/L; CRP
3.4+1.1t0 3.5+1.2 mg/L). Strong correlations
emerged between biomarker reductions and
psychological improvements (CRP-ABQ:
r=0.67; CPK-PSS: r=0.59). Effect sizes for
primary outcomes ranged from Cohen's
d=1.12 (CPK) to d=1.45 (CRP), indicating
robust clinical significance.

Discussion
The observed biomarker reductions suggest
that combined mindfulness-music therapy

effectively  mitigates  exercise-induced
muscular damage and inflammatory
responses through multifactorial

mechanisms. The LDH decline implies
enhanced aerobic metabolism and reduced
oxidative stress, aligning with Garcia-Rovés'
(2023) findings on mindfulness-mediated
antioxidant upregulation. The pronounced
CPK  reduction surpasses music-only
interventions reported by Liu et al. (2024),
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potentially indicating synergistic
neuromuscular benefits from combined
therapy. The CRP results demonstrate
superior anti-inflammatory effects compared
to standalone mindfulness protocols (Smith
et al., 2023), likely through combined HPA
axis modulation and cytokine regulation.
Psychological improvements correlate with
biomarker trends, supporting the
psychoneuroimmunological framework
proposed Dby Chen et al. (2024).
Discrepancies with prior studies may reflect
sport-specific demands; basketball's
intermittent high-intensity nature possibly
enhances responsiveness to such
interventions compared to endurance sports.

Conclusion

This study establishes that an 8-week
mindfulness-music intervention significantly
reduces muscle damage markers and
systemic inflammation in professional
basketball players while concurrently
improving psychological recovery metrics.
The intervention's dual impact on
physiological and psychological parameters
suggests its utility as an integrative recovery
modality in elite sports programs. Future
research should investigate longitudinal
effects and  molecular  mechanisms,
particularly regarding cytokine profiles and
autonomic nervous system adaptations.
These findings advocate for incorporating
combined psychosomatic therapies into

periodized training regimens to optimize
athlete recovery  and performance
sustainability.

Keywords: mindfulness-music intervention,
biochemical markers, professional basketball
players, fatigue management, sports recovery
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