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Abstract

Background: Basketball is a fast paced, exciting, court-based team sport that require a combination of skill,
athleticism and teamwork. Players are required to perform high eccentric load movements such as acceleration,
deceleration, speed, jump, rapid change of direction. Eccentric strength training can be a beneficial intervention
for enhancing speed and change of direction.

Objective: To determine the effects of eccentric strength training on basketball player’s speed and change of
direction.

Method: This study involves Thirty -four basketball players, who were randomly selected based on inclusion and
exclusion criteria, assigned eccentric training for 6 weeks conducting 2 sessions per week. Pre and post
intervention performance were measured through 30m sprint test and agility T test.

Results: The results are reported as 30m Sprint Test showed a significant improvement, with scores decreasing
from 8.18 + 0.52 seconds at pre-test to 6.94 + 0.51 seconds at post-test (mean difference 1.24, t = 35.303, p <
0.001). Similarly, the Agility T-Test demonstrated a marked improvement, with times reducing from 11.61 + 0.50
seconds at pre-test to 10.32 + 0.44 seconds at post-test (mean difference 1.29, t = 46.439, p < 0.001), indicating
enhanced agility performance following the intervention.

Conclusion: The study shows that there is a significant improvement on speed and change of direction with the
help of eccentric strength training among basketball players.

Keywords: Eccentric Training, Change of Direction, Speed, Basketball.

Date of Submission: 27-12-2025 Date of Acceptance: 07-01-2026

I.  Introduction

Basketball is a team sport characterized by intermittent play on a court, which demands recurring
episodes of intense physical activity including sprinting, explosive jump, acceleration, deceleration, abrupt stop,
lateral shuffle, fast change of direction, all of these actions require players to absorb eccentric loads. Players need
strong lower body explosiveness and rapid force generation, agility with and without the ball, and short-distance
speed. Strength, speed, power and agility are crucial for basketball success, enhancing these qualities directly
improves game performance [2],

Eccentric training uses slow, controlled muscle extension against an external load, providing continuous
resistance that effectively activates muscle fibers to enhance strength and endurance. Eccentric strength training
has been considered as a potential method for improving speed and change of direction skill, a player’s ability to
perform technically and execute offensive or defensive strategies is directly correlated with their movement
changes, team sport performance could be improved by this. It uses slow, controlled muscle lengthening against
resistance. This method maximizes muscle fiber activation, leading to significant gains in strength and endurance,
reduce injury risk I,

Team sport athletes who need to generate rapid force during quick movements can gain advantages from
eccentric training, this training is a powerful tool for enhancing physical performance 4. Although eccentric
strength training is a valuable therapeutic tool, populations at risk, including older adults, exhibit increased
susceptibility to muscular injury and diminished recovery capacity when subjected to bouts of high-intensity
muscle actions !, Eccentric training has been shown to increase range of motion by boosting the voluntary
activation of the agonist muscle and reducing the co-activation of the antagonist muscle [©,

Overloading the eccentric phase builds more strength than using a constant weight. Eccentric
contractions store kinetic energy as elastic potential energy in the muscle-tendon unit, it trains the body to store
and use elastic energy more effectively, boosting speed and power. This is crucial for change of direction, as it
helps athletes decelerate and stabilize quickly before re-accelerating #l. Progressively increasing the intensity of
eccentric exercises leads to substantial strength improvements ). Strong eccentric strength in the hips, quads, and
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calves is vital for the braking phase of directional changes. Enhancing this strength improves deceleration speed
and performance [, While the benefits of eccentric resistance training for strength, speed, and injury prevention
are well-documented in adults, there is limited evidence regarding its practical implementation for youth athletes
[11]

Incorporating eccentric training boosts peak strength, explosive power, and muscle growth while serving
as a vital tool for tendon rehabilitation. Although it typically outperforms traditional methods in building mass
and strength, these gains can sometimes be specific to the training modality rather than general function ['>!3,
Adding eccentric-based exercises to a standard training program is essential for maximizing an athlete's physical
capabilities and lowering their susceptibility to injury '“l. Hence, Eccentric strength serves as a primary factor in
an athlete’s ability to change direction 131,

Previous studies have largely examined the broad impacts of eccentric training highlighting its benefits
for acceleration, deceleration, stop, jump, speed and agility. However, this study specifically determines the
effects of eccentric strength training on speed and change of direction ability in basketball players. This study
hypothesizes that eccentric strength training will lead to marked improvements in speed and change of direction
among basketball players.

II. Methodology
This experimental study was conducted at the Centre for Sports Science, Bangalore. A total of 34
participants were selected using a purposive sampling technique. The study included male and female basketball
players below 18 years of age who had been actively involved in the sport for at least two years. Players with a
recent history of lower limb or spinal injury, recent surgical intervention, or any major systemic illness were
excluded from participation. After participants were selected using the inclusion and exclusion criteria, their speed
and change of direction were measured as a pre-test.

Procedure:

The participants then underwent an Eccentric Strength Training program of 35 minutes duration, which
comprised a 10-minute warm-up and a 5-minute cool-down involving jogging and dynamic stretching exercises.
Following a six-weeks intervention period, post-test assessments were conducted to re-evaluate speed and change
of direction.

The following exercises (Table 1) were given, 2 Sessions per week for a duration of 6 weeks.

Table 1: Eccentric Exercises

Weeks Eccentric Sets and Repetitions

Exercises

Backward lunges 1x6

1-2 Crossover cutting 1x6

Lateral squat 1x6

90° lunge 1x6

Backward lunges 1x8

3-4 Crossover cutting 1x8

Lateral squat 1x8

90° lunge 1x8

Backward lunges 1x10

5-6 Crossover cutting 1x10

Lateral squat 1x10

90° lunge 1x10

Outcome measures:
30m SPRINT TEST

The test involves running a single maximum sprint over 30 meters, with the time recorded. Start from a
stationary position, with one foot in front of the other. The front foot must be on or behind the starting line. This
starting position was held for 2 seconds prior to starting, and no rocking movements were allowed. The tester
advised participants on how to increase their speed, suggesting a low stance and strong arm and leg movements,
also motivated them to keep pushing themselves until the end. Two trials were done, and the best time was
recorded.

AGILITY T-TEST

The participant starts at cone A. On the command of the timer, the participant runs forward to cone B
and touches the base of the cone with their right hand. Then they turned left and shuffle sideways to cone C, touch
the base with their left hand. Then shuffle sideways to the right to cone D and touch the base with the right hand.
They shuffle back to cone B touching with the left hand, and run backwards to cone A. The stopwatch was stopped
as they pass cone A.
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III.  Data Analysis And Interpretation
The statistical analysis was done using SPSS 23.0. The categorical variables were represented in
frequency and percentage. Numerical variables were presented using mean and standard deviation. Pre post
comparison was done using Paired sample t test. A p value <0.05 was considered statistically significant.

Table 2: Distribution based on gender

Frequency Percent
Female 9 26.5
Male 25 73.5
Total 34 100.0

Of the 34 participants, 26.5% (n = 9) were female and 73.5% (n = 25) were male.

Figure 1: Representations based on gender

Table 3: Descriptive statistics of Height, Weight and BMI

N Minimum Maximum Mean Std. Deviation
HEIGHT (cm) 34 40.00 110.00 58.656 15.638
WEIGHT (ko) 34 150.00 198.00 169.265 13.351
BMI (kg/m?) 34 16.10 2870 20.079 3.213

The participants had a mean height of 58.66 + 15.64 c¢cm (range: 40.00—110.00 cm) and a mean weight
of 169.27 £ 13.35 kg (range: 150.00-198.00 kg). The mean BMI was 20.08 + 3.21(kg/m?) (range: 16.10-28.70).

Table 4: Pre post comparison in 30 METER SPRINT TEST (sec)
Mean N Std. Mean t value P value

Deviation Difference
30 METER Pre 8.1765 34 .52400
SPRINT 1.238

TEST (sec) Post 6.9382 34 .50513 35.303 p<0.001
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Figure 2: Representation of pre post 30 METER SPRINT TEST (sec)

The mean time for the 30-meter sprint test improved from 8.18 + 0.52 seconds at pre-test to 6.94 + 0.51
seconds at post-test, with a mean difference of 1.24 seconds. This improvement was statistically significant (t =
35.303, p <0.001), indicating a substantial enhancement in sprint performance following the intervention.

DOI: 10.9790/6737-1301010105 www.iosrjournals.org 3 | Page



"Effects Of Eccentric Strength Training On Speed And Change Of Direction In Basketball Players"

Table 5: Pre post comparison in AGILITY T-TEST (sec)

Mean N Std. Mean t value p value
Deviation Difference
AGILITY-T Pre 11.6118 34 .50016
TEST (sec) 1.291 46.439 p<0.001
Post 10.3206 34 44434

Figure 3: Representation of pre post AGILITY T-TEST (sec)
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The mean time for the agility t-test improved from 11.61 +0.50 seconds at pre-test to 10.32 +0.44 seconds
at post-test, with a mean difference of 1.29 seconds. This improvement was statistically significant (t=46.439,
p<0.001), indicating a substantial enhancement in agility t-test performance following the intervention.

IV.  Discussion

The present study was conducted to evaluate the effects of eccentric strength training on speed and
change of direction in basketball players. The results showed a statistically significant improvement in both speed
and agility performance after 6 weeks of intervention.

In the current study, the mean sprint time improved from 8.18 + 0.52 seconds to 6.94 = 0.51 seconds,
with a mean difference of 1.24 seconds (t = 35.303, p < 0.001), showing a statistically significant gain in speed.
Similarly, agility performance improved from 11.61 + 0.50 seconds to 10.32 + 0.44 seconds, reflecting a mean
difference of 1.29 seconds (t=46.439, p<0.001), showing better change of direction ability. These improvements
support the hypothesis that eccentric strength training contributes to enhanced basketball-specific skills by
improving neuromuscular efficiency, eccentric force absorption, and movement control.

The positive adaptations observed in this study may be attributed to the nature of basketball, which
involves frequent acceleration, deceleration, and change of direction movements. Eccentric training enhances an
athlete’s movement by improving muscle length, tension coordination, and joint stability. This leads to better
posture, deceleration, and speed control, which are vital for rapid directional change and stop ['1.

According to the results of a previous study by O’Brien et al. (2020), who reported that eccentric
overload training, particularly flywheel inertial training, significantly improved strength, power, speed, and
change of direction in basketball players [*!. Gonzalo-Skok et al. (2022) also highlighted that direction-specific
eccentric overload training reduced inter-limb asymmetries while enhancing functional performance, further
supporting the effectiveness of eccentric approaches in multidirectional sports like basketball [*]. Furthermore, di
Cagno et al. (2020) emphasized that eccentric training yielded greater improvements in sport-specific actions
compared to plyometric training. This aligns with our results, as participants not only gained sprinting speed but
also agility, which are the main components in basketball performance ©,

Physiologically, eccentric training improves the muscle’s ability to absorb and reuse elastic energy,
enhances tendon stiffness, and improves neuromuscular control, resulting in more efficient transitions between
braking and propulsion phases [7l. Similar benefits have been reported in other team sports, including soccer and
badminton, where eccentric overload training significantly improved sprinting, deceleration, and agility
performance 1%, Additionally, eccentric resistance training is considered safe and effective for youth athletes,
supporting its application in adolescent basketball players !, Overall, the findings of the present study are
consistent with existing literature, indicating that eccentric strength training is an effective and practical approach
for improving speed and change of direction in basketball players while also supporting neuromuscular control
and injury prevention [1314],

Eccentric training improves the muscle’s ability to absorb and produce force efficiently, thereby reducing
energy leaks during explosive actions. This may explain the observed improvements in sprint and agility
performance, it may also contribute to injury prevention by improving neuromuscular control and load absorption

capacity.

DOI: 10.9790/6737-1301010105 www.iosrjournals.org 4 | Page



"Effects Of Eccentric Strength Training On Speed And Change Of Direction In Basketball Players"

Limitations Of The Study

The study was conducted on a relatively small sample size limiting the generalizability of the finding
and gender imbalance in the sample (more males than females) may differ the results and reduces the scope for
gender specific comparisons.

V.  Recommendations
Future research should explore larger population, extended training duration, and multiple performance
measures to further establish the role of eccentric training in basketball and other sports.

VI.  Conclusion
This study concludes that eccentric strength training significantly enhances speed and change of
direction ability in basketball players over a six-week period. The improvements in speed and agility performance
suggest that eccentric exercises improve force absorption, and movement control, which are essential for
basketball. Incorporating such training into regular programs can not only boost performance but also reduce
injury risks. Overall, eccentric strength training is a safe and practical approach to improving basketball
performance.
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