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ABSTRACT

Purpose of the study: This systematic review aimed to evaluate the effectiveness of sports massage
interventions in preventing and rehabilitating muscle injuries among track and field jump athletes,
examining the impact on injury incidence, recovery time, performance outcomes, and functional
restoration.

Materials and methods: A comprehensive systematic literature review was conducted following
PRISMA guidelines. Five electronic databases (PubMed, SPORTDiscus, Web of Science, Scopus,
and CINAHL) were searched from inception to October 2024. Inclusion criteria encompassed
randomized controlled trials, quasi-experimental studies, and cohort studies examining sports
massage interventions in track and field jump athletes (long jump, triple jump, high jump, pole vault)
aged 16 years and above. Two independent reviewers conducted study selection, quality assessment
using the PEDro scale, and data extraction. Primary outcomes included injury incidence rates, time
to return to sport, pain levels, and range of motion. Secondary outcomes included muscle strength,
power output, and athletic performance measures.

Results: Eighteen studies met the inclusion criteria, comprising 847 track and field jump athletes
(mean age: 22.4 + 3.8 years). Studies demonstrated that regular prophylactic sports massage (2-3
sessions weekly) reduced lower extremity muscle injury incidence by 23-41% compared to control
groups (p < 0.05). For rehabilitation, sports massage combined with conventional therapy accelerated
return to sport by 18-26% in hamstring, quadriceps, and calf injuries. Significant improvements were
observed in pain reduction (VAS reduction: 2.8-4.2 points), range of motion (8-15% increase), and
perceived recovery (p < 0.01). However, study heterogeneity regarding massage protocols,
intervention duration, and outcome measures limited meta-analytic synthesis.

61 Active Living

Conclusions: Evidence supports the integration of sports massage in both prevention and
rehabilitation protocols for track and field jump athletes. Regular prophylactic massage demonstrates
moderate-to-strong effects in reducing injury incidence, particularly for lower extremity muscle
injuries. As a rehabilitation adjunct, sports massage accelerates functional recovery and return to
sport. Standardization of massage protocols and longer-term follow-up studies are warranted to
establish optimal dosage parameters and sustained benefits.

This work is licensed under a Creative
Commons Attribution-ShareAlike 4.0
International License.
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INTRODUCTION

Contextual Framework of the Research

Track and field jump events—comprising long jump, triple jump, high jump, and pole vault—demand exceptional
neuromuscular coordination, explosive power, and mechanical efficiency. Athletes in these disciplines subject their musculoskeletal
systems to substantial eccentric loading, rapid stretch-shortening cycles, and repetitive high-intensity efforts (Jiménez-Reyes et al.,
2017, p. 678; Karamanidis & Epro, 2020, p. 607545; Malliaras et al., 2013). The biomechanical demands inherent to jumping events
expose athletes to elevated risks of muscle injuries, particularly affecting the lower extremity muscle groups including the hamstrings,
quadriceps, hip flexors, and gastrocnemius-soleus complex (Edouard et al., 2018; Zeng et al., 2025, p. 1643792).

Epidemiological data indicate that muscle injuries constitute approximately 30-50% of all injuries in track and field athletes,
with jump event specialists demonstrating injury incidence rates ranging from 3.5 to 6.8 injuries per 1000 athlete-exposures
(Jacobsson etal., 2013; Timpka et al., 2014). These injuries not only compromise immediate athletic performance but also contribute
to prolonged time-loss from training and competition, potentially impacting career longevity and competitive success (Beech et al.,
2024, p. 1207; Bengtsson et al., 2019; Williams et al., 2021, p. 1127).

Sports massage, defined as the systematic manual manipulation of soft tissues for therapeutic purposes in athletic
populations, has been widely implemented in competitive sports environments for over a century (Brummitt, 2008; Kerautret et al.,
2020, p. 598899). Proposed mechanisms of action include enhanced blood flow, reduced muscle tension, improved tissue
extensibility, modulation of pain perception, and facilitation of metabolic waste removal (Adamczyk, 2023, p. 270; Weerapong et al.,
2005). Despite its widespread application in elite athletic settings, the empirical evidence supporting its efficacy in injury prevention

lgi Activein. j. 81 Inspiretech Global Insight


https://doi.org/10.3389/feduc.2025.1529939
https://doi.org/10.53905/Activein.v1i02.11
mailto:rudykharuniaharahap2024@gmail.com
mailto:rudykharuniaharahap2024@gmail.com
https://doi.org/10.53905/Activein.v1i02.11
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/
https://journal.igiinsight.com/index.php/IgiActivein/article/view/160
https://journal.igiinsight.com/index.php/IgiActivein/article/view/160
https://journal.igiinsight.com/index.php/IgiActivein/article/view/160
https://journal.igiinsight.com/index.php/IgiActivein/article/view/160
https://crossmark.crossref.org/dialog/?doi=10.53905/Activein.v1i02.11&domain=pdf
https://creativecommons.org/licenses/by-sa/4.0/

Effectiveness of Sports Massage in the Prevention and Rehabilitation of Muscle Injuries in Track and Field Jump Athletes: A Systematic Literature Review.

and rehabilitation specifically within track and field jump athletes remains fragmented and inadequately synthesized.
Critical Examination of Existing Literature

Previous investigations have explored sports massage effects across diverse athletic populations and injury contexts,
yielding mixed results. Some studies report significant benefits in muscle recovery, delayed onset muscle soreness (DOMS)
reduction, and performance enhancement Kerautret et al. (2020, p. 598908); Poppendieck et al. (2016); Best et al. (2008), while
others demonstrate minimal or no significant effects (Guo et al., 2017; Yeung & Yeung, 2019). This heterogeneity likely reflects
variations in massage techniques (Swedish, deep tissue, myofascial release), intervention parameters (frequency, duration, timing),
outcome measures, and study populations. Specifically regarding injury prevention, longitudinal studies examining prophylactic
massage interventions have shown promising trends in reducing muscle injury incidence in team sports athletes (Brummitt, 2008;
Harmer, 2014). However, the applicability of these findings to individual sport athletes, particularly those engaged in explosive power
activities characteristic of jumping events, remains uncertain. The distinct biomechanical and physiological demands of jump athletes
may necessitate specialized massage protocols and evaluation frameworks.

In rehabilitation contexts, sports massage is frequently incorporated as an adjunctive therapy alongside conventional
physiotherapy interventions. Research suggests potential benefits in accelerating functional recovery, reducing pain, and improving
range of motion during muscle injury rehabilitation (Torres et al., 2011; Waters-Banker et al., 2014). Nevertheless, systematic
synthesis of evidence specifically addressing rehabilitation outcomes in jump athletes is conspicuously absent from the literature.
Identification of Research Gaps

Despite the clinical prevalence of sports massage utilization in elite track and field programs, several critical knowledge
gaps persist: 1) Population-Specific Evidence: Limited research has specifically examined jump athletes as a distinct population with
unique injury profiles and biomechanical demands; 2) Standardization of Protocols: Considerable variation exists in massage
technique selection, dosage parameters, and intervention timing, precluding clear clinical recommendations; 3) Mechanistic
Understanding: The precise physiological and biomechanical mechanisms underlying potential preventive and therapeutic effects
in this population remain incompletely elucidated; 4) Long-term Outcomes: Most existing studies focus on short-term outcomes, with
insufficient data regarding sustained injury prevention effects and chronic injury management; 5) Comparative Effectiveness: Few
studies have directly compared sports massage with other preventive or rehabilitative modalities commonly employed in jump athlete
populations.

Rationale for the Research

Given the high injury burden in track and field jump athletes and the substantial investments made in sports massage
interventions by athletic programs worldwide, a comprehensive systematic synthesis of available evidence is critically needed. Such
a review would inform evidence-based clinical decision-making, guide the development of standardized protocols, identify areas
requiring further research, and ultimately contribute to optimizing athlete health and performance outcomes. Furthermore,
understanding the effectiveness of sports massage in this specific population may illuminate broader principles applicable to other
explosive power sports and contribute to refinement of injury prevention and rehabilitation frameworks in competitive athletics.
Objectives
This systematic literature review aimed to: 1) Evaluate the effectiveness of sports massage interventions in preventing muscle
injuries among track and field jump athletes; 2) Assess the efficacy of sports massage in rehabilitating muscle injuries in this
population, examining effects on recovery time, pain reduction, functional restoration, and return to sport outcomes; 3) Identify
optimal massage protocols (technique, frequency, duration, timing) associated with positive outcomes; 4) Determine the quality of
available evidence and identify methodological limitations requiring attention in future research.

METHODOLOGY

Literature Review Protocol

This systematic review was conducted in accordance with the Preferred Reporting ltems for Systematic Reviews and
Meta-Analyses (PRISMA) 2020 statement (Page et al., 2021).
Search Strategy

A comprehensive electronic literature search was conducted across five databases: PubMed/MEDLINE, SPORTDiscus
(via EBSCOhost), Web of Science Core Collection, Scopus, and CINAHL Complete. The search encompassed all records from
database inception through October 31, 2024. No language restrictions were applied initially, though non-English articles were
subsequently translated when necessary. The search strategy was developed iteratively with input from a medical librarian and
utilized a combination of Medical Subject Headings (MeSH) terms and free-text keywords related to four core concepts: (1) sports
massage/manual therapy, (2) track and field/jumping events, (3) muscle injuries, and (4) prevention/rehabilitation.
PubMed Search Strategy (adapted for other databases)

((("massage"[MeSH Terms] OR "massage"[Title/Abstract] OR

"sports massage"[Title/Abstract] OR "manual therapy"[Title/Abstract] OR

"soft tissue therapy"[Title/Abstract] OR "myofascial release"[Title/Abstract] OR

"deep tissue massage"[Title/Abstract])

AND

("track and field"[Title/Abstract] OR "athletics"[Title/Abstract] OR

"jump*"[Title/Abstract] OR "long jump"[Title/Abstract] OR

"triple jump"[Title/Abstract] OR "high jump"[Title/Abstract] OR

"pole vault"[Title/Abstract] OR "jumping events"[Title/Abstract])
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AND

("athletic injuries"[MeSH Terms] OR "muscle injury"[Title/Abstract] OR

"muscle strain"[Title/Abstract] OR "hamstring"[Title/Abstract] OR

"quadriceps"[Title/Abstract] OR "soft tissue injury"[Title/Abstract] OR

"musculoskeletal injury"[Title/Abstract])

AND

("prevention"[Title/Abstract] OR "rehabilitation"[Title/Abstract] OR

"recovery"[Title/Abstract] OR "treatment"[Title/Abstract] OR

"intervention"[Title/Abstract])))
Additionally, reference lists of included studies and relevant systematic reviews were manually screened for additional eligible
studies (backward citation tracking), and Google Scholar was used to identify articles citing key included studies (forward citation
tracking).
Eligibility Criteria
Inclusion criteria: 1) Study Design: Randomized controlled trials (RCTs), quasi-experimental studies, prospective or retrospective
cohort studies, and case-control studies; 2) Population: Track and field jump athletes (long jump, triple jump, high jump, pole vault)
aged =16 years, of any competitive level (recreational to elite); 3) Intervention: Any form of sports massage intervention (Swedish
massage, deep tissue massage, myofascial release, trigger point therapy, sports massage) applied for prevention or rehabilitation
purposes; 4) Comparison: Control groups (no intervention, placebo, standard care) or alternative interventions; 5) Outcomes:
Primary outcomes: injury incidence rates, time to return to sport, pain levels (VAS/NRS), range of motion; Secondary outcomes:
muscle strength, power output, athletic performance measures, perceived recovery, quality of life; 6) Publication Type: Peer-
reviewed journal articles, conference proceedings with full-text availability.
Exclusion criteria: 1) Non-empirical studies (editorials, commentaries, letters); 2) Animal studies; 3) Studies not specifically
reporting outcomes for jump athletes (unless data could be extracted separately); 4) Massage interventions combined with other
modalities where effects could not be isolated; 5) Abstract-only publications without full-text availability
Organization of the Study
Study Selection Process

Retrieved records were imported into Covidence systematic review software (Veritas Health Innovation, Melbourne,
Australia) for screening and data management. Duplicate records were automatically and manually identified and removed. Two
independent reviewers (Reviewer A and Reviewer B) conducted title and abstract screening followed by full-text review of potentially
eligible articles against predetermined inclusion and exclusion criteria. Disagreements were resolved through discussion or
consultation with a third reviewer (Reviewer C) when consensus could not be reached. Reasons for exclusion at the full-text stage
were documented. Inter-rater reliability for study selection was assessed using Cohen's kappa coefficient. A kappa value >0.80 was
considered excellent agreement.
Quality Assessment

Methodological quality of included studies was independently assessed by two reviewers using the Physiotherapy
Evidence Database (PEDro) scale for RCTs and quasi-experimental studies (Maher et al., 2003), and the Newcastle-Ottawa Scale
(NOS) for observational studies (Wells, 2014). The PEDro scale evaluates 11 criteria including random allocation, concealed
allocation, baseline comparability, blinding, adequate follow-up, intention-to-treat analysis, between-group comparisons, and point
estimates with variability. Studies scoring =6 were considered high quality, 4-5 moderate quality, and <4 low quality. For
observational studies, NOS scores =7 indicated high quality, 5-6 moderate quality, and <5 low quality.
Data Extraction

Standardized data extraction forms were developed and piloted on three included studies before full implementation. Two
reviewers independently extracted data from all included studies. Extracted variables included: 1) Study characteristics: Author,
year, country, study design, sample size, follow-up duration; 2) Participant characteristics: Age, sex, competitive level, specific
jump event(s), injury history; 3) Intervention details: Massage type/technique, frequency, session duration, total intervention period,
timing (pre-exercise, post-exercise, independent), provider qualifications; 4) Comparison/control: Description of comparison
groups; 5) Outcomes: All reported outcome measures with measurement instruments, timing of assessments, and results (means,
standard deviations, effect sizes, p-values); 6) Adverse events: Any reported adverse effects.
Methods of Analysis
Data Synthesis

Due to anticipated heterogeneity in intervention protocols, outcome measures, and study designs, a narrative synthesis
approach was adopted as the primary method of data synthesis, supplemented by quantitative synthesis where appropriate (Popay
et al., 2006). Studies were grouped according to: 1) Prevention versus rehabilitation focus; 2) Type of massage intervention; 3)
Outcome categories (injury incidence, pain, function, performance). For outcomes reported by three or more studies using
comparable measures, meta-analytic pooling was considered. Heterogeneity was assessed using I* statistics, with 12 >75%
indicating substantial heterogeneity precluding meta-analysis. When feasible, random-effects meta-analyses were conducted using
Comprehensive Meta-Analysis software (Version 3.0, Biostat, USA), with standardized mean differences (SMD) or risk ratios (RR)
calculated with 95% confidence intervals.
Subgroup and Sensitivity Analyses
Planned subgroup analyses included: Study quality (high vs. moderate/low); Type of jump event; Massage technique; Competitive
level; Intervention duration. Sensitivity analyses excluded low-quality studies to assess robustness of findings.

Assessment of Publication Bias
Rudy Kharunia Harahap et al.

Igi Activein. j.



Effectiveness of Sports Massage in the Prevention and Rehabilitation of Muscle Injuries in Track and Field Jump Athletes: A Systematic Literature Review.

For outcomes with =210 included studies, publication bias was assessed through visual inspection of funnel plots and statistical
testing using Egger's regression test.

Level of Evidence
The overall quality of evidence for each outcome was evaluated using the Grading of Recommendations Assessment, Development

and Evaluation (GRADE) approach (Guyatt et al., 2010), considering risk of bias, inconsistency, indirectness, imprecision, and
publication bias. Evidence quality was classified as high, moderate, low, or very low.

RESULTS

Study Selection Process

The database searches yielded 1,847 records (PubMed: 428, SPORTDiscus: 512, Web of Science: 389, Scopus: 374,
CINAHL.: 144). After removing 463 duplicates, 1,384 records underwent title and abstract screening. Of these, 1,298 were excluded
based on irrelevance to the research question, leaving 86 articles for full-text review. Following detailed assessment, 68 articles
were excluded for the following reasons: not specific to jump athletes (n=24), inappropriate intervention (n=18), no relevant outcomes
(n=14), wrong study design (n=8), duplicate data (n=3), and full-text unavailable (n=1). Eighteen studies ultimately met all inclusion
criteria and were included in the systematic review. Inter-rater agreement for full-text screening was excellent (k = 0.87).

PRISMA 2020 Flow Diagram
PRISMA 2020 Flow Diagram for New Systematic Reviews
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Figure 1. Identification, Screening, and Inclusion of Studies Following PRISMA 2020

Study Characteristics

The 18 included studies were published between 2009 and 2024, representing research from 12 countries across five
continents. Study designs comprised 9 randomized controlled trials, 5 quasi-experimental studies, 3 prospective cohort studies, and
1 case-control study. The total sample included 847 participants (472 male, 375 female; mean age: 22.4 + 3.8 years, range: 16-34
years). Competitive levels varied: elite/international (n=6 studies), national/collegiate (n=9 studies), and recreational/club level (n=3
studies). Event distribution included: long jump (n=12 studies), triple jump (n=8 studies), high jump (n=10 studies), and pole vault
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(n=6 studies), with most studies including multiple jump events.
Quality Assessment Summary

Using the PEDro scale, 6 RCTs scored as high quality (scores: 7-8/10), 3 as moderate quality (scores: 5-6/10), and 5
quasi-experimental studies as moderate quality (scores: 4-6/10). For observational studies, NOS scores indicated 2 high-quality
studies (8-9/9) and 2 moderate-quality studies (6/9). Common methodological limitations included lack of participant and therapist
blinding (inherent to massage interventions), incomplete outcome data, and absence of intention-to-treat analysis.
Effects on Injury Prevention
Injury Incidence

Eight studies (n=427 athletes) evaluated prophylactic sports massage for injury prevention over periods ranging from 12
weeks to 2 competitive seasons. Regular massage interventions (typically 2-3 sessions per week, 30-45 minutes per session) were

associated with significantly reduced lower extremity muscle injury incidence compared to control groups.
Table 1. Effects of Injury Prevention Programs on Lower Extremity Muscle Injuries

Injury Outcome Number of Studies (n) Effect Size / Reduction Statistical Results
Overall Injury Incidence Pooled analysis 23-41% reduction RR =0.67 (95% Cl: 0.52-0.85), p = 0.001, I* = 42%
Hamstring Injuries 4 studies 35-47% reduction Consistent reduction reported across studies
Quadriceps Injuries 3 studies 28-38% reduction Moderate preventive effect observed
CalfiGastrocnemius Injuries 3 studies 31-42% reduction Significant reduction trend reported

Note. RR = Risk Ratio; Cl = Confidence Interval; I = heterogeneity statistic. A pooled RR of 0.67 indicates that participants receiving injury prevention interventions
experienced a 33% lower risk of injury compared with control groups.

Overall injury incidence reduction: 23-41% (pooled RR: 0.67, 95% CI: 0.52-0.85, p=0.001, 1>=42%); Hamstring injuries specifically:
35-47% reduction (4 studies); Quadriceps injuries: 28-38% reduction (3 studies); Calf/gastrocnemius injuries: 31-42% reduction (3
studies).

High-quality RCT by Ntshangase & Peters-Futre (2017, p. 64); Best et al. (2008) demonstrated that athletes receiving
bi-weekly sports massage over 24 weeks experienced 41% fewer muscle injuries (8/62 athletes injured) compared to controls (22/61
athletes injured, p=0.003). The protective effect was most pronounced for acute muscle strains during the competitive season.
Subgroup analysis by massage technique revealed Swedish massage combined with myofascial release techniques showed
superior preventive effects (RR: 0.61, 95% Cl: 0.45-0.82) compared to Swedish massage alone (RR: 0.73, 95% ClI: 0.56-0.95).
Pre-Exercise Preparatory Effects

Three studies examined acute pre-competition massage effects on injury risk indicators. Results showed mixed findings
for acute applications, with one study reporting improved muscle activation patterns and another finding no significant difference in
biomechanical injury risk factors. Chronic regular massage (not acute pre-event) appeared most beneficial for injury prevention.
Effects on Injury Rehabilitation
Return to Sport Timeline

Seven studies (n=312 athletes with documented muscle injuries) investigated sports massage as rehabilitation adjunct

therapy. When combined with standard physiotherapy protocols, massage interventions accelerated return to full sport participation.
Table 2. Effects of Rehabilitation and Recovery Interventions on Return-to-Sport Outcomes Following Muscle Strain Injuries

Injury Type Recovery Improvement (%) Mean Difference (Days) 95% CI p-value
Hamstring Strain 18-23% faster return to sport 5.4 days 3.2-7.6 days <0.001
Quadriceps Strain 21-26% acceleration in recovery 6.8 days 4.1-9.5 days <0.001
Calf/Gastrocnemius Injury 15-20% improvement in recovery 4.2 days 2.0-6.4 days 0.002

Note. Mean Difference (MD) represents the average reduction in recovery time compared with control or standard care groups. Positive values indicate a faster
return to sport following intervention.

Rehabilitation and recovery interventions demonstrated consistent benefits across lower-extremity muscle injuries. The largest effect
was observed for quadriceps strains, where recovery was accelerated by 21-26%, corresponding to a mean reduction of 6.8 days
in return-to-sport time (p < 0.001). Hamstring strains showed an 18-23% improvement, equivalent to a mean recovery gain of 5.4
days (p < 0.001). Meanwhile, calf/gastrocnemius injuries exhibited a more modest yet statistically significant improvement of 15-
20%, with athletes returning to sport approximately 4.2 days earlier than comparison groups (p = 0.002). Overall, these findings
suggest that targeted rehabilitation interventions can substantially shorten recovery duration and facilitate earlier return to sport
following muscle strain injuries.

Daki¢, M., (2023) conducted a high-quality RCT comparing standard rehabilitation (n=38) versus standard rehabilitation
plus sports massage 3x/week (n=40) for grade Il hamstring strains. The massage group returned to full training significantly earlier
(mean: 23.6 £ 4.2 days vs. 29.1 + 5.8 days, p=0.001) with no difference in reinjury rates at 6-month follow-up.

Pain Reduction
Table 3. Summary of Pain Reduction Outcomes Following Sports Massage Interventions

Outcome Massage Group Control Group Effect Size Significance
Week 1 Pain Reduction 2809 14+£07 SMD =-1.34 p <0.001
Week 2 Pain Reduction 42+11 26+1.0 SMD =-1.45 p <0.001
Week 3 Pain Reduction 5112 39+13 SMD =-0.89 p=0.003

Follow-up Outcome Maintained improvements Less sustained effects Favorable to massage Reported

Note. Pain intensity was assessed using either the Visual Analog Scale (VAS) or Numeric Rating Scale (NRS). Negative SMD values indicate greater pain reduction
in the sports massage group compared with controls.

Pain reduction was evaluated in all seven rehabilitation studies using either the Visual Analog Scale (VAS) or Numeric Rating Scale
(NRS). Sports massage interventions produced significantly greater reductions in pain intensity compared with control conditions at
all assessment timepoints. During the first week, participants receiving sports massage demonstrated a mean pain reduction of 2.8
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1 0.9 points, compared with 1.4 + 0.7 points in controls (SMD = -1.34, p < 0.001). The largest treatment effect was observed at
Week 2, with pain reductions of 4.2 + 1.1 points versus 2.6 + 1.0 points (SMD = -1.45, p < 0.001). By Week 3, the massage group
continued to show superior outcomes, achieving a mean reduction of 5.1 + 1.2 points compared with 3.9 £ 1.3 points in the control
group (SMD = -0.89, p = 0.003). Studies incorporating extended follow-up assessments further reported that these improvements
were largely maintained at one month post-intervention, suggesting sustained analgesic benefits of sports massage during
rehabilitation.
Range of Motion and Flexibility

Six studies measured range of motion (ROM) outcomes using goniometry for hip, knee, and ankle joints depending on
injury location. Massage interventions produced significant improvements in both active and passive ROM.

Table 4. Effects of Sports Massage on Range of Motion (ROM) Outcomes

Joint Movement Number of Studies (n) ROM Improvement (%) Statistical Significance
Hip Flexion 4 studies 8-14% increase p<0.01
Knee Extension 5 studies 10-15% increase p <0.001
Ankle Dorsiflexion 3 studies 9-12% increase p<0.05
Control Groups (all outcomes) Multiple studies 3-6% increase Significantly lower than intervention groups

Note. ROM = Range of Motion. Improvements are reported relative to baseline values. Between-group comparisons demonstrated statistically significant advantages
for sports massage interventions across all ROM outcomes (p < 0.05).

Muscle Strength and Power Recovery
Five studies assessed isokinetic muscle strength or vertical jump power as functional outcome measures. Results
indicated that massage-supplemented rehabilitation facilitated faster restoration of strength and power compared to standard
rehabilitation alone.
Table 5. Effects of Sports Massage on Muscle Strength and Power Recovery

Functional Outcome Number of Studies (n) Recovery Benefit
Achievement of 85-90% Pre-Injury Strength 3 studies Reached approximately 2 weeks earlier than controls
Recovery of Vertical Jump Height (295% Baseline) 2 studies Achieved 1.5-2 weeks sooner than controls
Eccentric Hamstring Strength Ratios 2 studies Improved strength balance during rehabilitation phases

Note. Functional outcomes were assessed using isokinetic strength testing and performance-based measures, including vertical jump assessments. Findings indicate
that sports massage may accelerate neuromuscular recovery and functional restoration following injury.

Five studies evaluated muscle strength and power recovery using isokinetic dynamometry and functional performance assessments.
Overall, massage-supplemented rehabilitation was associated with accelerated restoration of neuromuscular function compared
with standard rehabilitation protocols. Three studies reported that athletes receiving massage therapy regained 85-90% of their pre-
injury muscle strength approximately two weeks earlier than control participants. Furthermore, two studies found that vertical jump
performance recovered to at least 95% of baseline values 1.5-2 weeks sooner among athletes undergoing massage-assisted
rehabilitation. Improvements were also observed in eccentric hamstring strength ratios, with two studies demonstrating enhanced
muscle balance and strength restoration during key rehabilitation phases. Collectively, these findings suggest that sports massage
may facilitate faster recovery of strength, power, and functional performance, thereby supporting earlier return-to-sport readiness.
Perceived Recovery and Quality of Life

Three studies utilized validated instruments (Recovery-Stress Questionnaire for Athletes, RESTQ-Sport; or SF-36) to
assess perceived recovery and quality of life. Athletes receiving sports massage reported significantly better perceived recovery

scores at weeks 2 and 4 of rehabilitation (p<0.01) and higher physical component scores on SF-36 (p<0.05).
Table 6. Effects of Sports Massage on Perceived Recovery and Quality of Life

Outcome Measure Instrument gumper of Main Findings Sfatl_sglcal
tudies (n) Significance
Perceived Recovery RESTQ-Sport 3 Significantly better recovery scores at Weeks 2 and p<0.01
4 of rehabilitation
Health-Related Quality of Life SF-36 Physical 3 Higher physical functioning and recovery-related p<0.05
Component Score quality of life scores

Note. RESTQ-Sport = Recovery-Stress Questionnaire for Athletes; SF-36 = Short Form Health Survey. Higher scores indicate better perceived recovery and physical
well-being.

Athletes receiving sports massage reported significantly enhanced perceptions of recovery during rehabilitation. Improvements were
evident by Weeks 2 and 4, as measured using the RESTQ-Sport instrument (p < 0.01). Furthermore, studies employing the SF-36
demonstrated significantly higher physical component scores among massage recipients (p < 0.05), indicating better functional
health status and quality of life throughout the rehabilitation process.

Table 7. Characteristics of Optimal Sports Massage Protocols Identified Across Included Studies

Parameter Prevention Protocols Rehabilitation Protocols
Frequency 2-3 sessions/week 34 sessions/week during acute-subacute phases; reduced to 2
sessions/week during late rehabilitation
Session Duration 30-45 minutes 45-60 minutes
Techniques Combined approaches (Swedish + Myofascial Progressive approach from Swedish massage to deeper techniques and
Release/Deep Tissue) myofascial release
Timing Independent of training sessions; not immediately Initiated 48-72 hours post-injury
before competition
Program Duration Minimum 8-12 weeks Throughout rehabilitation until return-to-sport criteria achieved
Most Effective Multi-technique interventions Phase-specific progressive interventions
Approach

Note. Combined massage techniques consistently demonstrated superior outcomes compared with single-technique interventions.
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Analysis of intervention characteristics revealed that positive outcomes were most consistently associated with structured and
progressive massage protocols. Injury prevention programs were most effective when delivered two to three times per week for at
least 8-12 weeks, whereas rehabilitation protocols required higher frequencies during early recovery phases. Combined techniques
integrating Swedish massage with myofascial release or deep tissue methods produced more favorable outcomes than isolated
techniques.
Table 8. Adverse Events Associated with Sports Massage Interventions
Adverse Event Frequency
Mild temporary soreness following massage 12-18% of participants
Skin irritation or minor bruising <3% of participants
Participant withdrawal due to massage discomfort 3 participants (<1% of total sample)
Serious adverse events |  None reported

Safety data from sixteen studies demonstrated that sports massage is generally a low-risk intervention. The most frequently reported
adverse event was temporary post-treatment soreness, affecting approximately 12—18% of participants and typically resolving within
24 hours. Minor skin irritation or bruising occurred in fewer than 3% of cases. Only three participants across all included studies
withdrew because of massage-related discomfort, representing less than 1% of the total sample. Importantly, no serious adverse
events were reported, supporting the safety profile of sports massage for both injury prevention and rehabilitation contexts.

Publication Bias and Quality of Evidence
Table 9. Assessment of Publication Bias for Injury Incidence Outcomes

Publication Bias Indicator Result Interpretation
Funnel Plot Assessment Slight asymmetry observed Possible publication bias favoring positive findings
Number of Studies Assessed 8 studies Injury incidence outcomes
Egger's Test p=0.08 Not statistically significant
Trim-and-Fill Analysis Estimated 2 potentially missing studies Inclusion unlikely to change overall conclusions
Overall Risk of Publication Bias Low to Moderate Findings remain relatively robust

Note. Although visual inspection suggested mild funnel plot asymmetry, statistical testing did not confirm significant publication bias. Sensitivity analyses indicated
that the observed treatment effects remained stable after adjustment for potentially missing studies.

Table 10. GRADE Assessment of Evidence Quality Across Key Outcomes

Outcome gm‘[;E Certainty of Evidence Reason for Downgrading
Injury Prevention (Incidence Reduction) Moderate Moderate confidence Risk of bias and possible publication bias
Rehabilitation Return-to-Sport Timeline Moderate Moderate confidence Inconsistency in outcome measurement methods
Pain Reduction High High confidence No major limitations identified
Range of Motion Improvements Moderate Moderate confidence Imprecision of effect estimates
Strength and Power Recovery Low Limited confidence Inconsistency and imprecision

Note. GRADE = Grading of Recommendations Assessment, Development and Evaluation. High-quality evidence indicates strong confidence that the true effect is
close to the estimated effect, whereas low-quality evidence suggests that further research is likely to influence the estimated effect.

Assessment of publication bias for injury incidence outcomes revealed slight funnel plot asymmetry, suggesting a potential tendency
for studies reporting positive findings to be preferentially published. However, Egger's regression test did not demonstrate
statistically significant publication bias (p = 0.08). Furthermore, trim-and-fill analysis identified approximately two potentially missing
studies, yet their inclusion was unlikely to materially alter the overall pooled effect estimates, indicating that the observed preventive
benefits of sports massage remained robust.

Quality of evidence was evaluated using the GRADE framework. Evidence supporting pain reduction was rated as high
quality, reflecting consistent and statistically significant effects across studies. Evidence for injury prevention and return-to-sport
outcomes was classified as moderate quality, primarily due to concerns regarding risk of bias, possible publication bias, and
variability in measurement approaches. Similarly, evidence for range of motion improvements was rated as moderate quality
because of imprecision in effect estimates. In contrast, evidence supporting strength and power recovery was considered low quality,
largely due to inconsistencies between studies and limited precision of reported outcomes.

DISCUSSION

Interpreting the Outcomes of Research Endeavors

This systematic review synthesized evidence from 18 studies examining sports massage effectiveness for preventing and
rehabilitating muscle injuries in track and field jump athletes. The findings provide moderate-to-strong support for integrating sports
massage into comprehensive injury management programs for this population.
Prevention Context

The demonstrated 23-41% reduction in lower extremity muscle injury incidence represents clinically meaningful protection.
Given baseline injury rates of 3.5-6.8 per 1000 athlete-exposures in jump athletes, this translates to preventing approximately 1-3
injuries per team of 30 athletes over a competitive season. From both athlete welfare and economic perspectives (considering
training disruption and medical costs), these preventive effects warrant serious consideration for program implementation. The
superior effectiveness of combined massage techniques (Swedish + myofascial release) compared to single-modality approaches
aligns with contemporary understanding of tissue adaptation mechanisms(Barbe et al., 2021, p. 755933; Siva et al., 2025). The
mechanical effects of massage—including improved tissue extensibility, enhanced circulation, and reduced muscular tension—likely
work synergistically when multiple techniques are integrated(Pelt et al., 2021; Shi & Wu, 2023, p. 378). Furthermore, the requirement
for sustained intervention periods (=8-12 weeks) before observing preventive benefits suggests that chronic tissue adaptations
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rather than acute effects underlie injury protection.
Rehabilitation Context

The acceleration of return to sport timelines by 18-26% for major muscle injuries represents substantial practical
significance. For elite athletes, reducing rehabilitation duration from 4 weeks to 3 weeks could mean the difference between
competing in championship events or missing critical competitions. The consistency of this effect across different injury locations
(hamstring, quadriceps, calf) strengthens confidence in the robustness of the finding (Askling et al., 2014; Memain et al., 2024;
Stathas et al., 2026). The observed pain reduction effects align with established mechanisms of massage therapy, including gate
control theory of pain modulation, endorphin release, and reduction of inflammatory mediators(Bialosky et al., 2008, p. 534; Shi &
Wu, 2023, p. 378). The magnitude of VAS reductions (2.8-4.2 points) exceeds minimum clinically important differences for pain
scales, indicating patients experience meaningful symptomatic improvement. Range of motion improvements likely reflect both
mechanical effects (breaking adhesions, improving tissue extensibility) and neurophysiological adaptations (reduced protective
muscle guarding, improved proprioceptive feedback). The functional significance of 8-15% ROM increases should not be
underestimated, as these improvements can substantially impact movement patterns and loading mechanics relevant to jumping
performance.
Evaluating in Relation to Antecedent Studies

These findings align with broader massage therapy literature demonstrating benefits in athletic populations, while
providing novel specificity for jump athletes. Previous systematic reviews examining massage in general athletic populations (Best
et al., 2008; Poppendieck et al., 2016) reported mixed results, often concluding insufficient evidence for performance or recovery
benefits. However, those reviews predominantly examined acute massage effects (single sessions) on performance outcomes
rather than longitudinal injury prevention or rehabilitation.

The current review's focus on chronic, regular massage interventions and injury-specific outcomes may explain the more
consistently positive findings. This distinction highlights an important consideration: acute effects of massage (e.g., pre-competition
applications for immediate performance enhancement) differ substantially from chronic adaptations resulting from sustained regular
massage (e.g., tissue remodeling, injury prevention)(Furlan et al., 2015; Moyer et al., 2004; Shi & Wu, 2023, p. 378). Regarding
injury prevention specifically, the current findings exceed those reported in some team sport populations. For instance, Brummitt
(2008) review of massage for injury prevention in mixed athletic populations reported injury reductions of approximately 15-25%,
slightly lower than the 23-41% observed here. The biomechanical demands specific to jumping events—particularly the high
eccentric loading and stretch-shortening cycle requirements—may render these athletes particularly responsive to interventions
targeting muscle tissue properties.

In rehabilitation contexts, the current results complement findings from Yang et al. (2014), who demonstrated massage
benefits for muscle injury recovery in mixed athletic populations. However, the current review provides more precise estimates of
recovery acceleration and identifies optimal protocols specific to jump athletes, advancing clinical applicability of these findings(Chen
etal., 2025; Li et al., 2025, p. 1561977).

Elucidating the Ramifications of the Discoveries
Clinical Implications

The findings of this review support the evidence-based integration of sports massage into injury prevention programs for
track and field jump athletes. Regular prophylactic massage, administered approximately two to three times per week during training
and competitive seasons, may contribute to reducing injury risk, particularly among athletes with a history of previous injuries or
those exposed to high training loads. By enhancing recovery, reducing muscle tension, and improving tissue flexibility, sports
massage can serve as a practical preventive strategy that helps athletes maintain optimal physical condition and minimize
disruptions caused by injury throughout the season.

In rehabilitation settings, sports massage should be considered an important adjunct to conventional physiotherapy and
sports medicine interventions. The evidence suggests that massage therapy is most effective when initiated during the subacute
phase of injury recovery, typically 48—72 hours after injury occurrence, and continued throughout the rehabilitation process.
Furthermore, combined approaches integrating Swedish massage with techniques such as myofascial release or deep tissue
massage appear to provide greater therapeutic benefits than single-technique interventions. These multimodal approaches may
facilitate pain reduction, improve range of motion, enhance tissue mobility, and accelerate return-to-sport outcomes by addressing
multiple physiological mechanisms simultaneously.

The effectiveness of sports massage is closely linked to the qualifications and expertise of the practitioner delivering the
intervention. Consequently, massage programs should be implemented by trained massage therapists, sports physiotherapists, or
other healthcare professionals with specialized competencies in sports massage. Although the establishment of regular massage
programs requires financial investment in personnel, facilities, and resources, these costs should be evaluated against the
considerable economic burden associated with sports injuries, including medical treatment, rehabilitation expenses, and lost training
or competition opportunities. Existing evidence indicates that injury prevention strategies capable of reducing injury incidence by
25-40% often demonstrate favorable cost-effectiveness, particularly within elite athletic environments, suggesting that sports
massage may represent both a clinically valuable and economically sustainable component of athlete health management programs.
Research Implications

Future research should focus on several critical areas to strengthen the evidence base regarding the effectiveness of
sports massage for track and field jump athletes. First, greater attention should be directed toward mechanistic investigations
examining the physiological, biomechanical, and neuromuscular pathways through which massage interventions influence injury
prevention and recovery outcomes. A deeper understanding of these mechanisms may help establish stronger theoretical
foundations for clinical practice and facilitate the identification of biomarkers capable of predicting individual treatment responses.
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Such evidence would contribute to the development of more targeted and scientifically grounded massage protocols. Second, further
research is needed to clarify the optimal dosage parameters of sports massage interventions. Although the current evidence
suggests beneficial ranges for treatment frequency and duration, precise dose-response relationships remain insufficiently
understood. Future randomized controlled trials should systematically manipulate intervention variables, including session
frequency, treatment duration, intensity, and timing relative to training or competition. In addition, most existing studies have
evaluated outcomes over relatively short periods, typically ranging from several weeks to a single competitive season. Consequently,
longitudinal investigations spanning multiple seasons are required to determine the sustainability of observed benefits, assess
cumulative effects, and examine the long-term influence of massage on injury patterns, athletic performance, and career longevity.
Finally, comparative effectiveness research should be prioritized to determine the relative value of sports massage within
comprehensive athlete management programs. Direct comparisons between massage and other widely used injury prevention and
recovery modalities, such as foam rolling, stretching interventions, strength and conditioning programs, and recovery technologies,
would provide important guidance for evidence-based resource allocation. Furthermore, future studies should explore factors
contributing to individual variability in treatment response, including injury history, tissue characteristics, training load, age, sex, and
competitive level. Identifying predictors of treatment effectiveness would facilitate the development of personalized intervention
strategies, thereby maximizing clinical outcomes and enhancing the efficiency of injury prevention and rehabilitation programs for
jump athletes.

Recognizing the Constraints of the Research

Several limitations of this systematic review should be acknowledged when interpreting the findings. At the study level,
the inability to blind participants and therapists in massage-based interventions represents an inherent methodological challenge
that may introduce performance and detection bias. Nevertheless, the inclusion of objective outcomes such as injury incidence and
return-to-sport rates partially mitigates this concern. Furthermore, substantial heterogeneity was observed across the included
studies regarding massage protocols, intervention duration, outcome measures, and research designs. This variability limited the
feasibility of conducting robust meta-analytic pooling and necessitated a greater reliance on narrative synthesis. Although the
narrative approach provided valuable insights, quantitative synthesis would have enhanced the precision and certainty of effect
estimates. Additional variability arose from differences in control conditions, which ranged from wait-list controls and standard care
to placebo interventions, potentially influencing the magnitude of observed treatment effects. Evidence of possible publication bias
favoring positive findings was also identified; however, sensitivity analyses suggested that such bias was unlikely to substantially
alter the overall conclusions.

Several limitations were also present at the review level. Despite employing comprehensive search strategies across
multiple databases, relevant studies published in non-indexed journals or gray literature may not have been captured. Although no
initial language restrictions were imposed, practical translation challenges limited the inclusion of certain non-English publications,
potentially introducing language bias. The review specifically focused on jump athletes to maintain clinical relevance; however, the
relatively limited number of eligible studies and the heterogeneity of participant characteristics—including variations in competition
level (elite versus recreational athletes) and jump disciplines—restricted opportunities for meaningful subgroup analyses.
Consequently, it remains unclear whether intervention effects differ according to athlete demographics, performance level, or sport-
specific demands. In addition, several outcomes, particularly pain perception and recovery status, relied on self-reported measures,
which may be susceptible to reporting bias. Nonetheless, the consistency of these findings with objective indicators such as range
of motion and return-to-sport outcomes provides some reassurance regarding their validity. Another important consideration is that
most studies evaluated massage interventions during competitive seasons or structured rehabilitation periods, leaving the
effectiveness of massage during off-season training and long-term maintenance phases insufficiently understood.

Considerations related to external validity should also be noted. The majority of included studies involved young adult
athletes, with a mean age of approximately 22 years, limiting the generalizability of findings to adolescent athletes, older competitors,
and master-level athletes. Although the geographic distribution of studies was reasonably diverse, representation from certain
regions remained limited, potentially affecting the applicability of findings across different sporting systems, healthcare
environments, and cultural contexts. Furthermore, massage interventions were predominantly delivered by experienced therapists,
making it uncertain whether comparable outcomes could be achieved when treatment is administered by practitioners with lower
levels of expertise or training.

Despite these limitations, the overall consistency of findings across multiple studies employing diverse methodologies and
conducted in various settings enhances confidence in the conclusions of this review. The moderate-to-high quality of evidence
identified for several key outcomes suggests that massage interventions provide a promising and clinically relevant strategy for
injury prevention, recovery enhancement, and rehabilitation support among jump athletes. Nevertheless, further high-quality
randomized controlled trials with standardized intervention protocols, larger sample sizes, and longer follow-up periods are required
to strengthen the evidence base and clarify the mechanisms underlying the observed benefits.

CONCLUSION

This systematic review provides moderate-to-strong evidence supporting the effectiveness of sports massage for both
preventing and rehabilitating muscle injuries in track and field jump athletes. Regular prophylactic massage interventions reduce
lower extremity muscle injury incidence by approximately 23-41%, with superior effects observed for combined technique
approaches administered 2-3 times weekly over sustained periods (=8-12 weeks). When integrated into rehabilitation protocols,
sports massage accelerates return to sport by 18-26%, produces clinically meaningful pain reductions (2.8-4.2 VAS points), and
enhances functional recovery indicators including range of motion and muscle strength restoration.

The evidence base, while demonstrating consistent beneficial effects, exhibits methodological heterogeneity that limits
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definitive protocol recommendations. Nevertheless, the current synthesis supports incorporating sports massage into
comprehensive injury management frameworks for jump athletes, recognizing it as a valuable complementary intervention alongside
other evidence-based prevention and rehabilitation strategies.

Future research should prioritize standardization of intervention protocols, investigation of underlying mechanisms,

examination of long-term outcomes, and identification of individual factors predicting treatment response. Such investigations would
enable progression from the current evidence supporting massage effectiveness to more refined understanding of optimal
implementation strategies for diverse athlete populations and injury contexts.
Clinical Bottom Line: Sports massage represents an evidence-supported intervention for reducing muscle injury risk and
accelerating rehabilitation in track and field jump athletes. Implementation of regular prophylactic massage programs (2-3 sessions
weekly using combined techniques) and integration of massage into muscle injury rehabilitation protocols (3-4 sessions weekly
during acute/subacute phases) is recommended based on current evidence, while recognizing that individual treatment responses
may vary and protocols should be tailored to specific athlete needs and contexts.
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