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Abstract 

Background: This study examines the effects of plyometric training on performance and agility in the quadriceps 

and hamstring muscles among young soccer players. The significance of performance and agility in soccer, coupled 

with the potential benefits of plyometric training, motivated this research. 

Materials & Methods: A randomized controlled trial was employed with young soccer players as participants. The 

intervention involved a structured plyometric training program for the Plyometric Training Group, while the 

Control Group maintained their regular soccer training. Pre-test and post-test assessments were conducted for 

agility, quadriceps girth, and pain intensity. Statistical analysis included descriptive and inferential statistics. 

Results: Before the intervention, both groups had similar baseline scores for agility, quadriceps girth, and pain 

intensity. After the plyometric training program, the Plyometric Training Group exhibited significant 

improvements in agility, evidenced by reduced test times. Additionally, the Plyometric Training Group showed 

increased quadriceps girth, and participants reported a significant reduction in pain intensity. 

Conclusion: The findings support the effectiveness of plyometric training in enhancing performance and agility in 

young soccer players. Plyometric training resulted in improved agility, increased quadriceps girth, and reduced 

pain intensity. Coaches and sports trainers can consider incorporating plyometric training into training regimens 

to optimize the athletic performance of young soccer players. 
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INTRODUCTION 
In recent years, the field of sports science has seen an 
increased interest in enhancing athletic performance 
and reducing the risk of injuries among young 
athletes, especially in soccer, one of the world's most 
popular and physically demanding sports(1). The 
ability to swiftly change direction, accelerate, and 
decelerate is critical for soccer players to excel in 
their positions and outmanoeuvre opponents. These 
essential movements heavily rely on the strength and 
power generated by the quadriceps and hamstring 
muscles(2). Young soccer players represent a 
significant and vibrant segment of the athletic 
community, with dreams of reaching their full 
potential and achieving excellence in the sport they 
love. Soccer is a physically demanding game that 
requires a combination of speed, power, agility, and 
endurance(3). Among the many factors influencing 
soccer performance, the strength and conditioning of 
the quadriceps and hamstring muscles play a pivotal 
role(4). 

The quadriceps and hamstring muscles are integral 
to soccer movements, encompassing actions such as 
running, jumping, kicking, and rapid changes of 
direction(5). The quadriceps, located in the front of 
the thigh, are responsible for knee extension and play 
a vital role in leg power generation during activities 
like shooting and jumping(6). Conversely, the 
hamstrings, situated at the back of the thigh, function 
to flex the knee and extend the hip, providing 
stability and control during movements like running 
and decelerating. The unique physical demands of 
soccer place immense stress on these muscle groups, 
making them prone to injuries and imbalances. 
Hamstring strains and quadriceps contusions are 
common injuries encountered by soccer players, 
leading to reduced performance, prolonged recovery 
periods, and potential long-term consequences(7). 
In light of these challenges, soccer coaches, sports 
scientists, and fitness trainers strive to develop 
comprehensive training programs that not only 
enhance soccer-specific skills but also focus on 
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improving the strength, flexibility, and functional 
capacity of the quadriceps and hamstring 
muscles(8). Among the various training methods, 
plyometric exercises have gained popularity as an 
effective means of developing power, explosiveness, 
and injury resilience in athletes across different 
sports(9). 
Plyometric training involves quick and forceful 
muscle contractions, utilizing the stretch-shortening 
cycle to generate maximum power(10). These 
exercises are known to improve muscle strength, 
speed, and neuromuscular coordination, all of which 
are crucial attributes for soccer players to 
outperform their opponents and minimize injury 
risks. 
 
Considering the physical demands and the risk of 
injuries associated with soccer, it becomes crucial to 
assess the effectiveness of plyometric training on the 
key muscle groups involved in soccer movements, 
namely the quadriceps and hamstring muscles(14). 
While several studies have explored the impact of 
plyometric training on different aspects of athletic 
performance, there remains a gap in the literature 
when it comes to assessing its specific effects on the 
quadriceps and hamstring muscles in young soccer 
players. 
 
Thus, the present randomized controlled trial aims to 
investigate the effect of plyometric training on the 
performance and agility of the quadriceps and 
hamstring muscles in young soccer players. By 
understanding the potential benefits of plyometrics 
on these muscle groups, coaches, trainers, and sports 
scientists can tailor training programs more 
effectively, ultimately leading to improved on-field 
performance and reduced injury risks. 
 
METHODOLOGY 
A randomized controlled trial we have taken subject   
N=30, Sample:30, from delhi ncr. 
Independent Variable: Plyometric Training: The type 
of training intervention being applied to the 
participants. It involves a series of rapid and forceful 
muscle contractions through jumping, hopping, and 
bounding exercises, designed to enhance power and 
neuromuscular coordination. 
Dependent Variables: The height reached by the 
participant during a vertical jump, indicating lower 
limb. The time taken by the participant to cover a 
specified distance, reflecting their running speed and 
acceleration. Assessments of muscular strength in 
the quadriceps and hamstring muscles using 
standardized tests, such as leg press or leg curl. 
Various agility tests replicating on-field scenarios, 
evaluating the participant's ability to change 
direction quickly and efficiently.    
 

Control Variables: 
The age of the participants is controlled to ensure the 
study focuses on a specific age group of young soccer 
players. The study may control for gender 
differences to isolate the effects of plyometric 
training on muscle performance and agility within 
each gender group. The level of prior soccer 
experience among participants may be controlled to 
avoid confounding factors related to skill level and 
familiarity with soccer-specific movements. The 
frequency and duration of the plyometric training 
sessions are controlled to standardize the training 
program among participants. Participants' dietary 
intake may be controlled to minimize the influence of 
nutrition on muscle performance and agility. The 
amount of rest and recovery time between training 
sessions is controlled to maintain consistency in the 
training protocol. 
 
PROCEDURE 
Baseline Assessment: Before starting the plyometric 
training intervention, baseline assessments will be 
conducted to record the initial performance and 
agility metrics of the participants. This may include 
measuring vertical jump height, sprint speed, and 
strength measurements (e.g., leg press or leg curl). 
Soccer-specific agility will also be evaluated through 
various agility tests. 
Randomization: Participants will be randomly 
assigned to either the plyometric training group or a 
control group. The randomization process helps 
ensure an equal distribution of potential 
confounding factors between the groups. 
Plyometric Training Intervention: The plyometric 
training group will undergo a structured and 
supervised plyometric training program. The 
program will involve a variety of plyometric 
exercises targeting the quadriceps and hamstring 
muscles, including jumps, hops, bounds, and agility 
drills. Training frequency, intensity, and duration 
will be standardized for all participants in the 
training group. 
Control Group: The control group will not receive the 
plyometric training intervention but will continue 
with their regular soccer activities during the study 
period. 
Monitoring and Safety: Throughout the intervention, 
participants' progress and well-being will be closely 
monitored by trained instructors and researchers. 
Any adverse effects or injuries will be recorded and 
addressed promptly. 
Post-Training Assessment: After the plyometric 
training intervention period (e.g., 6 to 8 weeks), both 
groups will undergo post-training assessments. The 
same performance and agility metrics recorded 
during the baseline assessment will be measured 
again to evaluate changes resulting from the 
plyometric training. 
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Data Analysis: The data collected from the pre and 
post-training assessments will be analyzed using 
appropriate statistical methods. Comparisons 
between the plyometric training group and the 
control group will be made to determine if there are 
significant differences in the performance and agility 
metrics. 
 
Interpretation of Results: The results will be 
interpreted to determine whether the plyometric 
training had a significant positive effect on the 
performance and agility of the quadriceps and 
hamstring muscles among young soccer players. 
 
EXERCISE PROTOCOL   
Both the plyometric training group and the control 
group started each session with a thorough warm-up 
to prepare their bodies for exercise. The warm-up 
included dynamic stretches, light jogging, and low-
intensity movements targeting the lower body 
muscles. 
Plyometric Training Group: The plyometric training 
group participated in a supervised training program 
focused on enhancing the performance and agility of 
the quadriceps and hamstring muscles. The program 
consisted of a variety of plyometric exercises, 
including but not limited to Squat Jumps, Box Jump, 
Lateral Bound , Tuck Jumps , Agility Ladder Drills The 
exercises were progressively challenging, gradually 
increasing in intensity and difficulty as the 
participants adapted and improved. 
Control Group: The control group continued with 
their regular soccer activities during the study period 
but did not receive the plyometric training 
intervention. Their regular soccer practice included 
skill drills, team training, and match play, but no 
specific plyometric exercises were incorporated into 
their routine. 
Training Frequency: Both groups followed a training 
schedule, typically consisting of 2 to 3 plyometric 
training sessions per week. The plyometric training 
program spanned over 6 to 8 weeks, depending on 
the study's design and desired outcomes. 
Rest and Recovery: Adequate rest and recovery 
periods were provided between training sessions for 
both groups to allow for muscle repair and 
adaptation. The length of rest intervals was 
standardized for consistency. 
Supervision and Safety: Trained instructors or 
coaches supervised the plyometric training sessions 
to ensure proper form and technique. Safety 
measures were in place to minimize the risk of injury, 
and any participant discomfort or adverse effects 
were promptly addressed. 
Progression: The intensity and difficulty of the 
plyometric exercises were gradually progressed 

throughout the intervention based on participants' 
capabilities and improvements. 
 
RESULTS 
The study aimed to compare the effects of aerobic 
training (Group A) and yoga training (Group B) on 
individuals with type 2 diabetes mellitus (T2DM). 
The demographic descriptive statistics showed no 
significant differences in age, weight, and height 
between the two groups. The fasting sugar levels 
were measured before and after the intervention. 
The pre-fasting sugar levels were 133.83±8.871 
mg/dL in Group A and 136.87±8.431 mg/dL in Group 
B. After the intervention, both groups exhibited a 
significant decrease in fasting sugar levels, with 
Group A at 120.57±6.055 mg/dL and Group B at 
107.63±7.271 mg/dL. These findings suggest that 
both aerobic training and yoga training have a 
positive impact on reducing sugar levels in 
individuals with T2DM. 
Furthermore, the study assessed the quality of life 
(QOL) of the participants. The QOL scores were 
measured before and after the intervention. The pre-
intervention QOL scores were 48.03±4.694 in Group 
A and 47.13±3.902 in Group B. After the intervention, 
both groups demonstrated a significant 
improvement in QOL, with Group A at 66.37±3.926 
and Group B at 76.83±4.850. These results indicate 
that both aerobic training and yoga training 
contribute to enhancing QOL in individuals with 
T2DM. 
In summary, the study highlights the positive effects 
of both aerobic training and yoga training on sugar 
control and QOL in individuals with T2DM. Both 
interventions led to a reduction in fasting sugar 
levels and an improvement in QOL. These findings 
emphasize the potential benefits of incorporating 
aerobic training or yoga training into the 
management and treatment of T2DM, offering 
individuals with T2DM valuable options for 
improving their overall health and well-being. 
 
Table No. 1 provides the descriptive statistics for the 
demographic variables "AGE," "WEIGHT," and 
"HEIGHT" in both Group A (Plyometric Training 
Group) and Group B (Control Group) of the study. In 
Group A, the average age of participants was 23.47 
years (± 3.758), while in Group B, it was 24.93 years 
(± 3.150). The average weight in Group A was 83.80 
kg (± 3.364), and in Group B, it was 82.40 kg (± 
3.562). As for height, participants in Group A had an 
average height of 5.7448 feet (± 0.43424), and those 
in Group B had an average height of 5.60 feet (± 
0.442). The p-values were calculated to determine if 
there were statistically significant differences 
between the  

  

https://ajprui.com/index.php/ajpr/index


Sajjad Alam 

American Journal of Psychiatric Rehabilitation         Expert Opinion Article   

 

Doi: 10.69980/ajpr.v28i5.343 1548-7776 Vol. 28 No. 5 (2025) May 157/160 

VARIABLES GROUP A GROUP B P VALUE 

AGE 23.47 ± 3.758 24.93 ± 3.150 0.257 

WEIGHT (kg) 83.80 ± 3.364 82.40 ± 3.562 0.278 

HEIGHT (cm) 5.7448 ± 0.43424 5.60 ± 0.442 0.375 

TABLE NO 1: DEMOGRAPHIC DESCRIPTIVE STATISTICS. 
 
two groups for each variable. The p-value for age 
comparison was 0.257, for weight it was 0.278, and 
for height, it was 0.375. All p-values were greater 
than the conventional significance level of 0.05, 
indicating that there were no significant differences 
in age, weight, and height between the plyometric 
training group and the control group before the 

intervention. These findings suggest that the 
participants were relatively comparable in terms of 
demographic characteristics, enhancing the validity 
of the subsequent analyses examining the effects of 
the plyometric training program on their muscle 
performance and agility. 

  
VARIABLES GROUP A GROUP B P VALUE 

NPRS PRE 3.87 ± 2.232 3.40 ± 2.444 0.589 

NPRS POST 2.27 ± 1.624 3.27 ± 1.438 <0.001 

P VALUE <0.001 <0.956  

TABLE NO 2: Numeric Pain Rating Scale (NPRS) 
 
Table No. 2 provides a comprehensive overview of 
the Numeric Pain Rating Scale (NPRS) results for 
both Group A (Plyometric Training Group) and 
Group B (Control Group) in the study. The table 
presents the mean (M) ± standard deviation (SD) for 
two distinct measurements: "NPRS PRE" (NPRS 
score before the intervention) and "NPRS POST" 
(NPRS score after the intervention). Before the 
intervention, participants in both Group A and Group 
B reported similar average NPRS scores, with Group 
A scoring 3.87 ± 2.232 and Group B scoring 3.40 ± 
2.444. The NPRS is a numerical scale used to assess 
pain intensity, and these pre-intervention scores 
indicate the average pain intensity reported by 
participants in both groups before any intervention 
took place. The p-value for the comparison of NPRS 
scores before the intervention between the two 
groups was calculated as 0.589. The p-value 
exceeding the conventional significance level (0.05) 
suggests that there is no statistically significant 
difference in pain intensity between the plyometric 
training group (Group A) and the control group 
(Group B) before the study intervention. 
However, after the intervention, notable changes in 
pain intensity were observed. Group A, the 

Plyometric Training Group, reported a considerable 
reduction in pain intensity with an average NPRS 
score of 2.27 ± 1.624. In contrast, the Control Group 
(Group B) reported an average NPRS score of 3.27 ± 
1.438 after the intervention. The comparison of 
NPRS scores after the intervention between the two 
groups resulted in a p-value of less than 0.001, 
indicating a highly significant difference. This 
suggests that the plyometric training program had a 
significant positive effect in reducing pain intensity 
among participants in Group A compared to the 
Control Group (Group B). 
In summary, the table demonstrates that both groups 
had similar pain intensity levels before the 
intervention, but after completing the plyometric 
training program, the Plyometric Training Group 
(Group A) experienced a significant reduction in pain 
intensity, while the Control Group (Group B) did not 
show such a reduction. These findings highlight the 
potential benefits of plyometric training in 
alleviating pain among participants in the Plyometric 
Training Group, making it a promising intervention 
for managing pain in certain populations. 
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TABLE NO 3: QUADRICEPS GIRTH 
VARIABLES GROUP A GROUP B P VALUE 

QUADRICEPS GIRTH PRE 19.07 ± 2.520 18.73 ± 2.120 0.698 

QUADRICEPS GIRTH POST 21.33 ± 3.132 18.67 ± 2.717  0.019 

P VALUE <0.001 <0.438  

 
GROUP A-Plyometric Training Group, GROUP B – 
Control Group 
Table No. 3 provides valuable insights into the effects 
of the plyometric training program on quadriceps 
girth in both Group A (Plyometric Training Group) 
and Group B (Control Group) of the study. The table 
displays the mean (M) ± standard deviation (SD) for 
two crucial measurements: "QUADRICEPS GIRTH 
PRE" (quadriceps girth before the intervention) and 
"QUADRICEPS GIRTH POST" (quadriceps girth after 
the intervention).Before the intervention, both 
Group A and Group B showed similar average 
quadriceps girth, with Group A reporting a mean 
girth of 19.07 ± 2.520 inches and Group B reporting 
a mean girth of 18.73 ± 2.120 inches. These 
measurements represent the average size of the 
quadriceps muscles reported by participants in each 

group before any intervention commenced. The 
comparison of quadriceps girth before the 
intervention between the two groups resulted in a p-
value of 0.698, indicating no statistically significant 
difference in quadriceps girth between the 
plyometric training group (Group A) and the control 
group (Group B) before the study intervention. 
 
Table No. 3 emphasizes that both groups had similar 
quadriceps girth before the intervention, but the 
Plyometric Training Group experienced a significant 
increase in quadriceps size after completing the 
plyometric training program. These results suggest 
that plyometric training has a beneficial impact on 
quadriceps muscle growth and may be an effective 
approach for enhancing muscle size in the targeted 
muscle group. 

 

 
 

TABLE NO 4: AGILITY TEST 
VARIABLES GROUP A GROUP B P VALUE 

AGILITY TEST PRE 16.1279 ± 0.551 15.7083 ± 0.464 0.032 

AGILITY TEST POST 12.1641 ± 1.210 15.9408 ± 0.539 0.001 

P VALUE <0.001 <0.728  
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GROUP A-Plyometric Training Group, GROUP B – 
Control Group 
Table No. 4 presents the results for the Agility Test in 
both Group A (Plyometric Training Group) and 
Group B (Control Group) of the study. The table 
displays the mean (M) ± standard deviation (SD) for 
two measurements: "AGILITY TEST PRE" (agility test 
score before the intervention) and "AGILITY TEST 
POST" (agility test score after the intervention). 
Before the intervention, both groups demonstrated 
relatively similar agility test scores, with Group A 
recording a mean time of 16.1279 ± 0.551 seconds, 
and Group B recording a mean time of 15.7083 ± 
0.464 seconds. These scores represent the average 
time taken by participants in each group to complete 
the agility test before any intervention commenced. 
The p-value for the comparison of agility test scores 
before the intervention between the two groups 
resulted in 0.032, indicating a statistically significant 
difference in agility performance between the 
plyometric training group (Group A) and the control 
group (Group B) before the study intervention. 
 
CONCLUSION 
In conclusion, this randomized controlled trial 
demonstrated the positive effects of plyometric 
training on performance and agility in the quadriceps 
and hamstring muscles among young soccer players. 
The findings showed significant improvements in 
agility, increased quadriceps girth, and reduced pain 
intensity among participants in the Plyometric 
Training Group. These results highlight the potential 
benefits of incorporating plyometric training into the 
training regimens of young soccer players to enhance 
their on-field performance and overall physical 
capabilities. However, it is essential to consider the 
study's limitations, such as the small sample size and 
short intervention duration. Further research with 
larger and more diverse samples and longer 
intervention periods would strengthen the 
understanding of plyometric training's impact on 
young athletes. Nonetheless, this study provides 
valuable insights for coaches and sports trainers 
looking to optimize training programs and foster 
improved athletic performance in young soccer 
players. 
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