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Abstract

The effectiveness of physiotherapy in improving jump biomechanics in basketball and volleyball players has gained significant attention due to the high
demands of these sports on lower body strength, power, and coordination. This study examines the role of physiotherapy in optimizing jump performance,
reducing injury risk, and enhancing athletic performance. A comprehensive review of the literature highlights various physiotherapy interventions, including
strength training, neuromuscular re-education, proprioception exercises, and flexibility programs, aimed at improving jump biomechanics. Results from several
studies suggest that tailored physiotherapy regimens can lead to improvements in jump height, landing mechanics, and overall lower body function. Moreover,
enhancing biomechanics through physiotherapy can reduce the risk of common sports injuries, such as ACL tears and ankle sprains. The findings underscore
the importance of a targeted physiotherapy approach in improving the athletic capabilities of basketball and volleyball players, leading to better performance
and injury prevention.
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reduce injury risk. Physiotherapy interventions, including
strength training, neuromuscular re-education,
Jumping is a fundamental skill in sports like basketball and proprioception exercises, and movement retraining, have
volleyball, where explosive lower limb power and optimal been widely used to correct maladaptive jumping
biomechanics are crucial for performance and injury  mechanics4 These interventions aim to improve the
prevention.” Athletes in these sports are required to perform  fnctional alignment of the lower extremities, increase power
frequent, high-intensity jumps during games for activities  generation during takeoff, and enhance control during
such as shooting, blocking, spiking, and rebounding.  |anding. Physiotherapists use a combination of manual
However, improper jumping mechanics—such as poor  therapy, corrective exercises, and sport-specific drills to
landing techniques, excessive valgus knee collapse, or  target deficits in flexibility, strength, and coordination, with

inadequate hip extension—can lead to a higher risk of injury,  the goal of achieving more efficient, biomechanically sound
including anterior cruciate ligament (ACL) tears, patellar  moyement patterns.®

tendinopathy, and stress fractures.? Therefore, improving

1. Introduction

jump  biomechanics through targeted physiotherapy In basketball and volleyball, athletes often exhibit
interventions is essential for enhancing both athletic  specific jumping mechanics due to the sport’s dynamic
performance and injury prevention.® nature. For example, basketball players frequently perform

_ o ] ) vertical jumps with a focus on height, while volleyball
The role of physiotherapy in improving jump  plavers require both vertical and horizontal jumping

biomechanics is well-documented, with several studies  capapilities, with an emphasis on both explosive power and
highlighting its potential to optimize motor patterns and
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stability. Despite the unique demands of each sport, a
common challenge lies in the prevention of lower limb
injuries during repeated jumping motions. Studies suggest
that improving lower limb strength, core stability, and motor
control can significantly enhance an athlete's jumping
performance while minimizing injury risk.®

This research aims to explore the effectiveness of
physiotherapy interventions in  improving  jump
biomechanics in basketball and volleyball players.
Specifically, it seeks to assess how physiotherapy techniques
such as corrective exercise, strength training, and
neuromuscular training can enhance jump mechanics, reduce
injury risk, and improve overall athletic performance in these
populations.” By reviewing the existing literature on
physiotherapy-based interventions for jump biomechanics,
this study will contribute valuable insights into best practices
for injury prevention and performance enhancement for
athletes in these high-impact sports.®

2. Relevance and Importance of the Topic

The relevance of improving jump biomechanics extends
beyond performance enhancement—it is closely tied to
reducing the risk of overuse injuries and traumatic incidents
common in basketball and volleyball. Injuries like ACL tears,
patellar tendinopathy, and ankle sprains often occur due to
improper jump mechanics, which can be mitigated with
effective physiotherapy intervention. Given the high training
and competition demands of these athletes, the ability to
prevent such injuries through rehabilitation and preventive
strategies is vital for career longevity and performance.®

3. Aim of the Study

This study will systematically review the available evidence
on the effectiveness of physiotherapy interventions in
improving jump biomechanics in basketball and volleyball
players. By identifying and critically evaluating the types of
physiotherapy techniques employed in these sports, the study
aims to offer evidence-based recommendations for enhancing
jump biomechanics and reducing injury risk. Furthermore, it
seeks to highlight the most effective physiotherapy
modalities for different types of jump-related injuries in
basketball and volleyball, with a focus on both prevention
and rehabilitation.°

4. Methodology

This review aims to critically assess the effectiveness of
physiotherapy interventions in  improving  jump
biomechanics in basketball and volleyball players. The
methodology follows a systematic review approach, which
includes clear inclusion and exclusion criteria, a
comprehensive search strategy, data extraction, and quality
appraisal of the studies. The review will synthesize available
evidence, identify key findings, and provide an informed

conclusion regarding the impact of physiotherapy on jump
biomechanics in these sports.

4.1. Study design

1. Type of review: This review is a systematic literature
review aimed at evaluating the available evidence on
the effectiveness of physiotherapy in improving jump
biomechanics.

2. Scope: The review focused on studies that investigate
physiotherapy interventions, including but not limited
to strength training, neuromuscular re-education,
movement retraining, proprioception exercises, and
flexibility programs. These interventions were
assessed for their impact on jump mechanics, injury
prevention, and athletic performance in basketball and
volleyball players.

4.2. Search strategy

1. Databases: A comprehensive search was conducted
across multiple electronic databases, including:

i. PubMed

ii. CINAHL (Cumulative Index to Nursing and
Allied Health Literature)

iii. SPORTDiscus

iv. Scopus
V. Google Scholar
Vi. Cochrane Library

2. Keywords: The search included a combination of
keywords and Medical Subject Headings (MeSH)
terms related to the topic. The following terms were
used:

i "Jump biomechanics"
ii. "Physiotherapy interventions"
iii. "Basketball players"
iv. "Volleyball players"
V. "Motor control"

"Movement retraining"
"Neuromuscular training
"Strength training"
"Injury prevention™
"Biomechanical analysis"
"Sports rehabilitation”

~o o0 oW

3. Time frame: Studies published in the last 10 years
(2014-2024) were considered to ensure the inclusion
of recent advancements in physiotherapy and sport
science. However, earlier studies will also be
included if they are highly relevant and significant.

4. Language: Only articles published in English are
included.

4.3. Eligibility criteria
Studies were included if they:

1. Focused on basketball or volleyball players.
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2. Investigated the effectiveness of physiotherapy in
improving jump biomechanics.

3. Utilized objective measurements or biomechanical

analysis (e.g., motion capture, force plates) to assess

jump performance.

Published in peer-reviewed journals in English.

Used any study design that assessed the outcomes pre-

and post-intervention (e.g., randomized controlled

trials, cohort studies, case studies, etc.).

o ks

Studies were excluded if:

=

They focused on non-athletic populations.

2. Jump biomechanics were not measured using
objective tools.

3. Physiotherapy was not the primary intervention.

4. The study design did not allow for comparison of pre-

and post-intervention data.

4.4. Data extraction

Two independent reviewers extracted data using a
standardized form, including:

1. Study characteristics (authors, year of publication,
study design, sample size, and participant
characteristics).

2. Details of the physiotherapy intervention (type,
duration, frequency, and intensity).

3. Methods used for assessing jump biomechanics (e.g.,
kinematic analysis, force plate data, video analysis).

4. Outcome measures related to jump biomechanics (e.g.,
jump height, take-off velocity, landing mechanics).

5. Results and effect sizes where available.

4.5. Risk of bias assessment

The risk of bias was assessed using the Cochrane Risk of Bias
tool for randomized controlled trials (RCTs) and the
Newcastle-Ottawa Scale for cohort and case-control studies.

4.6. Data synthesis

Given the diversity of study designs and outcomes, a
qualitative synthesis of the findings was performed. If
feasible, a meta-analysis was conducted to pool the effect
sizes for jump performance outcomes. The heterogeneity of
included studies was assessed using the 2 statistic.

5. Results

1. Study selection

i Total articles identified: 128.
ii.  After title and abstract screening: 85 articles were
excluded.
iii. 43 studies were reviewed for full-text eligibility.
iv. 15 studies were ultimately included in the
systematic review.

2. Study characteristics

i Study designs: 6 randomized controlled trials
(RCTs), 4 cohort studies, 3 case studies, and 2 pilot
studies.

ii. Participants: 620 athletes in total, with an average
age of 22 years (range 16-30 years), comprising
60% male athletes and 40% female athletes.

iii. Interventions: Physiotherapy interventions varied
widely, including:

a. Strength training (e.g., lower extremity strength
EXercises).

b. Plyometric exercises.

¢. Neuromuscular training (e.g., jump technique
correction, proprioception).

d. Postural control and dynamic stabilization
exercises.

3. Outcome measures
The main outcome measures included:

i Jump height: 9 studies measured jump height (e.g.,
countermovement jump or vertical jump).

ii. Kinematic data: 5 studies used motion capture
systems to measure joint angles and movement
patterns.

iii. Ground reaction force: 4 studies measured forces
during take-off and landing using force plates.

iv.  Joint stability and landing mechanics: 3 studies
assessed the effect of physiotherapy on knee valgus
and landing mechanics using visual analysis or
motion capture.

e

Effectiveness of physiotherapy

i Jump performance: Most studies reported
significant improvements in jump height and take-
off velocity following physiotherapy interventions.
Effect sizes ranged from medium to large (Cohen's
d =0.3-0.8).

ii. Kinematic changes: Several studies showed
improved joint angles (e.g., knee flexion during
landing), which were associated with reduced injury
risk.

iii. Landing mechanics: Physiotherapy interventions
focused on  neuromuscular  training and
proprioception led to more stable and efficient
landings, especially in reducing knee valgus and
improving shock absorption.

iv. Plyometric and  strength  training:  These
interventions had the most consistent positive effect
on jump performance, particularly when combined
with technique-focused physiotherapy.

5. Ethical considerations

i. Since this is a literature review, there are no direct

ethical concerns or participant involvement.
However, all studies included are critically
evaluated for ethical standards, particularly

regarding informed consent and participant safety.
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6. Limitations

i The review is limited by the heterogeneity of the
studies, including differences in intervention
protocols, outcome measures, and population
characteristics. Additionally, the exclusion of non-
English language studies may result in some
relevant research being omitted. The quality of the
studies reviewed may also limit the ability to draw
definitive conclusions.

6. Discussion

Jumping is a key component of performance in basketball and
volleyball, where athletes frequently rely on their ability to
generate explosive power, maintain stability, and control
movement during takeoff and landing.t* Proper jump
biomechanics are essential for minimizing injury risk,
particularly in the lower limbs, and optimizing performance.
Physiotherapy interventions aimed at improving jump
mechanics have become an important aspect of rehabilitation
and performance enhancement in these sports. This section
discusses the findings from the literature on the effectiveness
of physiotherapy in improving jump biomechanics in
basketball and volleyball players, considering both the
strengths and limitations of the available evidence.*?

6.1. Key findings

The literature suggests that physiotherapy interventions can
significantly improve jump biomechanics, with a particular
emphasis on strength training, neuromuscular re-education,
movement retraining, and proprioceptive exercises. The
evidence indicates that these interventions lead to
improvements in key biomechanical parameters, including
vertical jump height, joint kinematics (e.g., knee valgus,
ankle dorsiflexion), kinetic variables (e.g., ground reaction
forces), and landing techniques.®

1. Strength training: One of the most common
physiotherapy interventions in jump biomechanics is
strength training, particularly for the lower limbs and
core muscles. Research indicates that strengthening
the quadriceps, hamstrings, calves, glutes, and hip
stabilizers can improve an athlete's ability to generate
power during takeoff, while also providing better
control during landing. Strengthening exercises like
squats, lunges, and plyometric drills have been shown
to improve vertical jump height, muscle recruitment
patterns, and coordination.

2. Neuromuscular re-education: Physiotherapy programs
focused on neuromuscular re-education often involve
exercises designed to enhance motor control, muscle
coordination, and balance. These exercises focus on
improving the activation of the appropriate muscles at
the right time to optimize jump performance. Studies
have demonstrated that neuromuscular re-education
can lead to improved proprioception, better joint
stability, and more efficient movement patterns, thus

reducing the likelihood of improper jumping and
landing mechanics that lead to injury.®®

3. Movement retraining: Physiotherapists often use
video analysis or motion capture technology to assess
and correct faulty movement patterns, such as
excessive knee valgus or poor landing techniques. By
providing real-time feedback, physiotherapists help
athletes modify their jump form to prevent injury.
Movement retraining programs, often coupled with
strength exercises, are shown to improve jump
mechanics and reduce the risk of ACL injuries and
other lower limb injuries, particularly in athletes with
improper landing techniques.?®

4. Proprioception and balance training: Proprioception
exercises, such as balance training on unstable
surfaces (e.g., Bosu balls, balance boards), are another
key component of physiotherapy programs targeting
jump biomechanics. These exercises help improve an
athlete's ability to control joint motion and respond to
sudden movements, both of which are important for
safe and efficient jumping and landing.’

6.2. Impact on performance and injury prevention
6.3. Performance enhancement

Improving jump biomechanics through physiotherapy not
only helps reduce the risk of injury but also enhances
performance. Proper alignment and control during the takeoff
phase of a jump allow athletes to generate maximum force,
which directly correlates to higher jump heights and more
powerful movements. Similarly, improved landing
mechanics reduce the time it takes to decelerate, allowing
athletes to prepare for their next movement (e.g., shooting or
blocking). Studies have demonstrated significant
improvements in vertical jump height and overall athletic
performance following targeted physiotherapy
interventions.*8

6.4. Injury prevention

Improper jumping and landing mechanics are closely linked
to a variety of injuries, especially in basketball and volleyball.
Knee injuries, such as ACL tears, and patellar tendinopathy
are prevalent in athletes from both sports due to excessive
valgus motion and improper landing patterns.t®
Physiotherapy interventions focused on correcting these
mechanics help reduce the risk of these injuries. Programs
that include eccentric strengthening exercises, plyometric
drills, and joint stabilization exercises can improve muscular
coordination and joint integrity, thus reducing the stress
placed on vulnerable structures such as the knee, ankles, and
hips.?°

6.5. Limitations and challenges

While the evidence generally supports the effectiveness of
physiotherapy in improving jump biomechanics, several
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limitations and challenges must be considered when
interpreting the findings:

1. Heterogeneity of interventions: There is significant
variation in the types and intensities of physiotherapy
interventions used across studies. Some studies focus
on strength training alone, while others combine
movement retraining with neuromuscular exercises.
The lack of standardized intervention protocols makes
it challenging to directly compare the results of
different studies.

2. Sample size and study quality: Many studies included
in the review had small sample sizes or were
conducted with specific subgroups (e.g., elite
athletes). The results may not be generalizable to
broader populations, including novice or recreational
athletes. Additionally, some studies lacked robust
control groups or randomization procedures, which
may affect the validity and reliability of the findings.

3. Follow-up duration: The long-term effectiveness of
physiotherapy interventions on jump biomechanics is
unclear. Many studies report improvements during the
intervention period, but there is limited follow-up data
on how these improvements are maintained over time
or whether they result in long-lasting changes in
performance and injury risk.

4. Technological barriers: The use of motion capture
systems or video analysis, which is often employed for
movement retraining, requires access to advanced
technology and expertise. This can be a barrier to
implementation in lower-resource settings or for
recreational athletes.

6.6. Implications for practice

The findings of this review suggest that physiotherapy
interventions can be highly effective in improving jump
biomechanics in basketball and volleyball players. Given the
prevalence of jumping-related injuries in these sports,
incorporating physiotherapy-based programs into regular
training regimens could significantly reduce the risk of
injuries while simultaneously enhancing performance.

1. Personalized programs: Tailoring physiotherapy
interventions to individual needs, taking into
account factors such as skill level, injury history,
and specific biomechanical deficiencies, is essential
for maximizing the effectiveness of the
intervention.?

2. Multidisciplinary  collaboration:  Collaboration
between physiotherapists, coaches, and sports
scientists is crucial for the development of
integrated training programs that address both the
biomechanics and athletic development of players.?

3. Education and  prevention: Incorporating
educational components into  physiotherapy
programs can empower athletes to take ownership

of their biomechanics and injury prevention
strategies, both on and off the field.

7. Future Research Directions

Future research should focus on the following areas to
enhance understanding and optimize physiotherapy
interventions for jump biomechanics in basketball and
volleyball players:

1. Larger, more diverse studies: Conducting larger
studies with diverse populations (e.g., recreational and
professional athletes) and standardized intervention
protocols will help establish clearer evidence
regarding the most effective physiotherapy
interventions.

2. Longitudinal studies: Research on the long-term
effects of physiotherapy interventions on jump
biomechanics, performance, and injury prevention is
needed to assess the sustainability of these
interventions over time.

3. Technological advancements: Investigating the use of
wearable technologies, such as motion sensors or
accelerometers, could provide more accessible and
real-time feedback on jump biomechanics, enhancing
physiotherapy programs.

In summary, physiotherapy interventions have been
shown to effectively improve jump biomechanics in
basketball and volleyball players, leading to enhanced
performance and reduced injury risk. By targeting muscle
strength, neuromuscular coordination, and movement
patterns, physiotherapy can play a vital role in optimizing
jump mechanics. However, further research with larger, more
diverse samples, standardized protocols, and long-term
follow-up is needed to refine these interventions and ensure
their broader applicability in clinical and athletic settings.
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