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ABSTRACT

ARTICLE INFO

The purpose of the study. The primary objective of this investigation is to assess the efficacy of pre-
training sports massage in enhancing warm-up protocols for kabaddi athletes, focusing on its influence on
various physiological parameters, performance metrics, and psychological preparedness.

Materials and methods. A quasi-experimental design was employed involving a cohort of 20 elite kabaddi
athletes (15 males and 5 females) aged between 18 and 30 years, hailing from professional teams in
Medan City. The intervention spanned 8 weeks and consisted of a 15-minute pre-training sports massage
regimen administered prior to standard warm-up sessions. Data were collected at baseline, after 4 weeks,
and following 8 weeks of intervention, encompassing measurements of muscle temperature, range of
motion, reaction time, performance indicators, and perceived readiness, utilizing standardized assessment
instruments.

Results. The intervention yielded statistically significant enhancements across multiple evaluated
parameters. Muscle temperature exhibited an average increase of 2.3°C, while range of motion
demonstrated a 12.5% improvement in hip flexibility; additionally, performance metrics revealed a 22%
augmentation in defensive maneuver efficiency. Reaction time was reduced by 0.3 seconds, and
participants indicated a decrease in perceived exertion alongside an enhancement in psychological
readiness. All observed improvements were statistically significant (p < 0.001) and characterized by large
effect sizes.

Conclusions. The implementation of pre-training sports massage emerges as a potentially beneficial
intervention for the optimization of warm-up protocols among kabaddi athletes. The extensive advantages
noted across physiological, biomechanical, and psychological realms imply that the incorporation of sports
massage into pre-training routines may significantly bolster athletic preparedness and performance
capacity, particularly in high-intensity contact sports such as kabaddi.

Keywords: Sports massage; kabaddi; warm-up optimization; athlete performance; physiological
preparation; performance enhancement.
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INTRODUCTION

Kabaddi, a traditional sport with origins in South Asian culture, has evolved into a high-intensity, contact-based activity that

demands exceptional physical readiness and performance capabilities from its athletes (Singh, 2021). The dynamic nature of the sport,
which combines elements of wrestling, athletics, and strategic gameplay, necessitates comprehensive preparation protocols to ensure
optimal performance and mitigate injury risk (Ratamess, 2011; Kibler & Chandler, 1994). Conventional warm-up procedures in kabaddi
have primarily focused on dynamic movements and stretching exercises (Dahiya & Kumar, 2023). However, the incorporation of
advanced preparation techniques, such as sports massage, remains relatively unexplored in this specific sporting context.

Sports massage has been widely recognized as a means of enhancing athletic performance across various disciplines
(Mylonas et al., 2021; Brummitt, 2008). Existing research has shown that incorporating massage techniques into pre-training routines
can lead to significant enhancements in muscle readiness and blood circulation (Callaghan, 1993). However, the specific application
and effectiveness of these techniques in kabaddi athletes, particularly concerning warm-up optimization, represents a notable gap in
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current sports science literature.

The physiological demands of kabaddi are unique, requiring athletes to maintain high levels of alertness, agility, and
explosive power throughout match play (KS et al., 2022). During a typical kabaddi match, players engage in repeated high-intensity
efforts, including rapid directional changes, explosive movements, and intense physical contact (Dahiya & Kumar, 2023; Park & Kim,
2020). These demands emphasize the critical importance of proper pre-training preparation to ensure optimal performance and reduce
injury risk (Dey et al., 1993). The traditional warm-up protocols currently employed in kabaddi training may not fully address these
specific physiological and biomechanical requirements.

The existing body of sports medicine research has highlighted the potential advantages of incorporating pre-training
massage into athletic preparation (Warming up for Sport, 2023). Studies have demonstrated that targeted massage techniques can
enhance muscle readiness and neuromuscular activation, as evidenced by improvements in muscle temperature, tissue pliability, and
proprioceptive awareness (Bell, 1999; Callaghan, 1993). These findings suggest that such physiological enhancements may have
valuable applications in the context of kabaddi, a sport characterized by high-intensity effort and physical demands (Ross & Ware,
2013; Safran et al., 1988). However, the specific impact of pre-training massage on the warm-up routines and subsequent performance
of kabaddi athletes has not been systematically investigated.

Furthermore, the psychological aspects of pre-training preparation in kabaddi warrant consideration. Previous research has
emphasized the importance of mental readiness in contact sports, indicating that pre-training interventions should address both
physical and psychological preparation (Gee, 2010; Blumenstein et al., 2005). Sports massage may offer additional benefits in this
regard, potentially influencing athletes' perceived readiness and confidence levels before training or competition (Brummitt, 2008;
Goodwin et al., 2007).

The environmental conditions prevalent in Southeast Asian regions, particularly the warm and humid climate of cities like
Medan, Indonesia, present unique challenges for athlete preparation. These climatic factors can affect muscle preparation and
recovery processes, underscoring the critical need for optimizing warm-up protocols for local kabaddi athletes (Thompson et al., 2023;
Dahiya & Kumar, 2023). Examining the effectiveness of sports massage in these specific environmental conditions could provide
valuable insights for regional training protocols.

This study aims to address these research gaps and provide evidence-based recommendations for the optimization of warm-
up procedures in kabaddi athletes. The primary objectives include evaluating the effectiveness of pre-training sports massage in
optimizing warm-up, assessing the impact on physiological parameters, measuring changes in performance metrics, analyzing the
effects on athletes' perceived readiness and psychological preparation, and determining the practical applicability of incorporating
sports massage into regular training routines. The hypotheses are that pre-training sports massage will significantly improve muscle
temperature and tissue preparedness, enhance range of motion and performance parameters, positively influence psychological
readiness and perceived exertion levels, and provide sustained long-term benefits. The findings of this study may have significant
implications for training methodology and performance enhancement in the rapidly evolving sport of kabaddi.

MATERIALS AND METHODS

Study Participants

Twenty elite kabaddi athletes (15 males, 5 females) from Medan City's professional teams participated in this study. The
participants were recruited through purposive sampling from three premier kabaddi clubs in Medan City during the 2024 competitive
season. The athletes, aged between 18 and 30 years (mean age = 24.5 + 3.2 years), possessed extensive competitive experience
ranging from 3 to 8 years at the national level. Prior to enroliment, all participants underwent comprehensive medical screenings to
ensure they were free from any musculoskeletal injuries or chronic medical conditions that could affect their performance. The selected
athletes demonstrated consistent attendance in their regular training sessions, with a minimum participation rate of 90% over the
previous six months. All participants were actively competing in the Indonesian Kabaddi League and had maintained their elite status
for at least two consecutive seasons. The inclusion criteria were: 1) Age range: 18-30 years, 2) Minimum of 3 years competitive
experience, 3) No current injuries or medical conditions, 4) Regular participation in team training sessions. All participants rendered
their written informed consent, and the research protocol obtained endorsement from the Institutional Review Board of the Bina Guna
Medan College of Sports and Health (Research Protocol Decree No. STOK/BG/2024-IRB-712).

Study Organization

This quasi-experimental study employed a pre and post-test design over an 8-week period. Participants were evaluated
before and after implementing a standardized pre-training sports massage protocol. The intervention consisted of: 1) 15-minute sports
massage sessions before regular warm-up; 2) Specific massage techniques targeting major muscle groups; 3) Standardized pressure

and stroke patterns; 4) Implementation by certified sports massage therapists.
Table 1. Experimental Design and Intervention Protocol

Phase Duration Activities Measurements
Pre-intervention Week 0 -Baseline measurements - Physical examination- - Muscle temperature- Range of motion-
Assessment Performance testing Reaction time- Performance metrics
Adaptation Period Week 1 - Introduction to massage techniques- Therapist - Comfort assessment- Technique verification-
familiarization- Protocol adjustment Initial response monitoring
Early Intervention Weeks 2- - Standard massage protocol- Basic warm-up - Weekly progress tracking-Adjustment
3 integration-Technique refinement documentation-Compliance monitoring
Mid-intervention Weeks 4- - Full protocol implementation- Intermediate - Mid-point measurements-Progress
5 assessment- Protocol optimization evaluation-Technique consistency check
© 2025 The Author. This article is licensed CC BY SA 4.0. ?
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Late Intervention Weeks 6- - Maintained protocol- Performance integration- - Continuous monitoring- Performance
7 Routine stabilization tracking- Protocol adherence check
Final Assessment Week 8 - Post-intervention testing- Data collection - Final measurements- Comparative
completion- Exit interviews analysis<br>- Participant feedback

Test and Measurement Procedures

The subsequent variables were evaluated at the initial baseline, along with the intervals of four weeks and eight weeks throughout the
intervention phase occurring in September and October of the year 2024:
Table 2. Test and Measurement Protocol Details

Parameter Equipment/Method Measurement Protocol :nga)b'my Assessment Points
Muscle FLIR E75 Infrared - 3 measurements per muscle group 30cm 0.95 - Pre-massage-
Temperature Thermography Camera distance from skin surface- Room temperature Immediately post-
maintained at 22°C + 1°C- Major muscle massage- Post warm-
groups: quadriceps, hamstrings, calves up
Range of Digital Goniometer - Hip flexion/extension- Shoulder 0.92 - Pre-massage- 5 min
Motion (Lafayette Instrument) internal/external rotation- Ankle dorsi/plantar post-massage- Post
flexion- 3 trials per movement warm-up
Reaction Time Fitlight Trainer™ System - Visual stimulus response- 10 trials per test- 0.88 - Pre-massage- Post-
Random stimulus intervals- Both dominant/non- massage- During
dominant sides specific drills
Performance Standardized Kabaddi - Raid speed (20m sprint)- Defensive agility 0.90 - After complete
Indicators Drills course- Hand-touch accuracy test- Multi- warm-up- During
direction movement test training sessions
Perceived Modified POMS - 6 subscales of mood state- 0-10 readiness 0.87 - Pre-session- Post-
Readiness Questionnaire & RPE scale- Muscle tension assessment- Physical massage- End of
Scale readiness evaluation warm-up

All measurements were conducted by certified sports science professionals following standardized protocols. Environmental conditions
were strictly controlled during testing sessions. Data collection was performed at consistent times of day to minimize circadian
variations in performance measures.
Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics version 26.0 (IBM Corp., Armonk, NY, USA). Prior to the
main analyses, data were screened for normality using the Shapiro-Wilk test and for homogeneity of variance using Levene's test.
Descriptive statistics were calculated for all variables and presented as means + standard deviations (SD). To evaluate the
effectiveness of the pre-training sports massage intervention, paired t-tests were conducted to compare pre- and post-intervention
measurements for each dependent variable. Repeated measures ANOVA was employed to analyze changes across the three time
points (baseline, 4 weeks, and 8 weeks), with Bonferroni corrections applied for multiple comparisons. Effect sizes were calculated
using Cohen's d, where values of 0.2, 0.5, and 0.8 were considered small, medium, and large effects, respectively. The relationships
between different performance parameters were examined using Pearson'’s correlation coefficients. Missing data (< 5%) were handled
using multiple imputation techniques to maintain statistical power. Statistical significance was set at p < 0.05, and 95% confidence
intervals were calculated for all primary outcomes. Power analysis using G*Power 3.1 indicated that a sample size of 20 participants
would provide 80% power to detect medium effect sizes (d = 0.5) at an alpha level of 0.05.

RESULTS

The implementation of pre-training sports massage showed significant improvements across multiple parameters:
Table 3. Changes in Physiological and Performance Parameters Following Pre-training Sports Massage Intervention

Parameter Baseline (T0)- 4 Weeks (T1)- 8 Weeks (T2)-Mean Mean Change-(To Effect Size- p-
Mean * SD Mean * SD *SD to T2) (Cohen'sd)  value

Muscle Temperature (°C)

- Quadriceps 332105 348104 355+0.3 +23+04 1.82 <0.001

- Hamstrings 328+0.6 345+05 351104 +23+05 1.75 <0.001

- Calves 325+04 342+0.3 348+0.3 +23+0.3 1.89 <0.001

Range of Motion (degrees)

- Hip Flexibility 85.3+4.2 924+3.8 959+35 +10.6 £ 2.1 1.45 <0.001

- Shoulder Mobility 165.2+5.1 1748 +4.6 1795142 +143+28 1.56 <0.001

- Ankle Dorsiflexion 185+2.1 206+1.8 21.3+1.6 +28+0.9 1.32 <0.001

Performance Metrics

- Reaction Time (s) 0.95+0.08 0.75+0.06 0.65+0.05 -0.30+£0.05 1.68 <0.001

- Raid Speed (m/s) 48+0.3 54+0.2 57+0.2 +0.9+0.2 1.72 <0.001

- Defense Efficiency (%) 65.3+4.2 786+3.8 87.3+35 +22.0+3.2 1.85 <0.001

Perceived Readiness

- POMS Score 124 +£21 82+18 6.5+15 -59+12 1.42 <0.001

- RPE Score 142+1.2 11.8+1.0 10.3+£0.8 -3.9+0.7 1.38 <0.001

Note: To = Baseline; T1 = 4 weeks; T2 = 8 weeks; SD = Standard Deviation; POMS = Profile of Mood States; RPE = Rating of Perceived Exertion
© 2025 The Author. This article is licensed CC BY SA 4.0. ?
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1. Muscle Temperature: Mean increase of 2.3°C (+0.4°C) in target muscle groups; Sustained elevation throughout warm-up period (p < 0.001).

2. Range of Motion: 12.5% improvement in hip flexibility; 8.7% increase in shoulder mobility; 15.3% enhancement in ankle dorsiflexion.

3. Performance Metrics: Reaction time improved by 0.3 seconds (+0.05s); 18% increase in speed during raid attempts; 22% enhancement in defensive
maneuver efficiency.

DISCUSSION

The findings of this study provide compelling evidence supporting the effectiveness of implementing pre-training sports
massage to optimize warm-up protocols for kabaddi athletes. The significant improvements observed across multiple physiological
and performance metrics suggest a synergistic relationship between the massage intervention and traditional warm-up routines
(Hendrawan et all, 2024; Ahmed et all, 2024; Boguszewski, 2014) . The observed significant increase in target muscle temperature,
particularly in the lower limbs, is consistent with previous research demonstrating enhanced tissue perfusion following therapeutic
massage interventions among contact sports participants (Hamada et al., 2023; Warneke et al., 2024). However, the current study
extends these findings specifically to kabaddi players, where the demands of the unique sports require rapid transitions between
offensive and defensive movements (Asha & N, 2022; De et al., 1982).

The substantial enhancements in range of motion, especially in hip flexibility and shoulder mobility, merit particular attention.
These improvements are especially relevant for kabaddi athletes, as the sport requires explosive movements and rapid directional
changes during both raiding and defensive plays (Utama et al., 2022; KS et al., 2022). The observed 12.5% enhancement in hip
flexibility may be attributed to the mechanical effects of massage on muscle tissue properties, as well as the influence of massage on
neuromuscular responses, as supported by previous research (Huang et al., 2010; Hamada et al., 2023). The massage intervention
likely altered the viscoelastic and rheological characteristics of the target musculature, leading to an increased range of motion (Huang
et al., 2010). Additionally, the manual therapy techniques may have elicited specific neurophysiological responses that contributed to
the improved flexibility (Hamada et al., 2023). Furthermore, the maintained elevation in muscle temperature throughout the warm-up
period indicates a prolonged physiological response that may contribute to injury prevention, although this relationship requires further
investigation in longitudinal studies (Safran et al., 1988; Nobre et al., 2020).

The performance metrics demonstrated particularly encouraging results, with a 22% enhancement in defensive maneuver
efficiency representing a practically significant improvement for competitive kabaddi play. This finding is noteworthy when compared
to traditional warm-up protocols, which typically showed improvements of 8-12% in similar performance parameters, as reported by
(Daki¢, 2023) . Additionally, the reduction in reaction time by 0.3 seconds could provide a crucial advantage in match situations,
particularly during raid attempts where milliseconds can determine success or failure. These improvements may be attributed to
enhanced neuromuscular activation and proprioceptive awareness following the massage intervention, as supported by current
literature on sports-specific preparation techniques (Arroyo-Morales et al., 2011; Bell, 1999; Moran et al., 2017).

The psychological aspects of performance, as reflected in the POMS and RPE scores, suggest that pre-training massage
may also contribute to mental preparation and reduced perceived effort during training. This psychological benefit adds another
dimension to the intervention's effectiveness, potentially enhancing athletes' confidence and readiness for competition (Faubert &
Barthes, 2018; Goodwin et al., 2007; Brummitt, 2008). The relationship between the enhanced subjective assessments and objective
performance metrics underscores the value of a comprehensive approach to athlete preparation, as highlighted by the research on
performance optimization strategies in kabaddi (Thakur, 2010).

Several mechanisms may underlie the observed improvements. First, the mechanical action of massage likely enhances
blood flow and tissue mobility, promoting optimal muscle function during subsequent activities (Kalsina, 2022). Second, the
neurological effects of massage may improve muscle activation patterns and motor unit recruitment, leading to more efficient
movement execution (Mylonas et al., 2021; Weerapong et al., 2005). Third, the temperature increases observed in target muscle
groups may facilitate enzyme activity and metabolic processes, potentially enhancing energy system efficiency during high-intensity
activities (Nobre et al., 2020; Chen, 2023). Notwithstanding, certain constraints must be acknowledged. The reasonably small sample
size, while offering satisfactory statistical power, may restrict the generalizability of the findings to more expansive athlete populations.
Furthermore, the 8-week study duration, though demonstrating significant improvements, may not fully capture long-term adaptations
or maintenance effects. Future research should explore longer intervention periods and larger sample sizes to validate these findings
across diverse competitive levels and age groups.

The practical implications of these results hold substantial significance for coaches and sports medicine professionals
working with kabaddi athletes. The implementation of pre-training sports massage protocols could be particularly valuable during
competitive seasons when optimal performance is paramount (Warneke et al., 2024). However, the resource requirements, including
trained massage therapists and additional preparation time, necessitate careful consideration within the context of team logistics and
training schedules.

CONCLUSION

This study provides strong empirical evidence supporting the effectiveness of pre-training sports massage in optimizing
warm-up procedures for kabaddi athletes in Medan City. The significant improvements observed across physiological parameters
(mean muscle temperature increase of 2.3°C), biomechanical measures (12.5% improvement in hip flexibility), and performance
metrics (22% enhancement in defensive efficiency) demonstrate the comprehensive benefits of this intervention. The consistent
positive outcomes across both objective and subjective measurements suggest that integrating sports massage into pre-training
routines can substantially enhance athletic preparedness and performance potential in kabaddi players.

The findings have particular relevance for the development of sport-specific preparation protocols in kabaddi, especially in
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the context of Southeast Asian competitive environments where traditional warm-up methods predominate. The observed
improvements in reaction time (-0.3 seconds) and raid speed (+0.9 m/s) are especially pertinent to the high-intensity, intermittent nature
of kabaddi competition. Furthermore, the sustained benefits throughout the 8-week intervention period suggest that this approach
could be valuable for long-term athlete development programs.

While these results are promising, future research should focus on: (1) investigating the long-term effects of sustained
massage intervention on athletic performance, (2) examining potential variations in massage techniques for different playing positions,
and (3) evaluating the cost-effectiveness of implementing such programs at various competitive levels. Additionally, studies with larger
sample sizes and diverse athlete populations would help establish the generalizability of these findings across different competitive
contexts.

Based on these findings, we recommend that sports medicine practitioners and coaching staff consider incorporating pre-
training sports massage into the regular preparation routines of kabaddi athletes, particularly during competitive seasons where optimal
performance is crucial. However, implementation should be tailored to individual athlete needs and team resources, with careful
consideration given to the timing and intensity of massage interventions within the overall training structure..
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