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Introduction 
The development of speed, agility, and explosive power of 

the lower limbs represents a cornerstone in the performance 
profile of youth football players. These physical capacities are 
critical for match-related actions—such as sprinting, rapid 
changes of direction (COD), and jumping—and serve as key 
indicators of overall athletic potential and injury prevention 
strategies (França et al., 2022; Malý et al., 2014; Leão et al. 2022). 
In youth football, where intermittent and high-intensity efforts 
dominate gameplay, optimizing lower limb power is empha-
sized to enhance performance outcomes (Malý et al., 2014). 

A substantial body of literature has linked vertical jump-
ing ability with both speed and agility, reinforcing the idea 
that lower-body explosive strength is associated with reduced 

sprint and COD times. França et al. (2022) identified that supe-
rior performance in vertical jump tests corresponded with en-
hanced sprint and agility performances in adolescent football 
players. Similarly, two other studies (Križaj, 2020; Gísladóttir 
et al., 2024) reported moderate to strong correlations between 
countermovement jump performance and sprint speed, un-
derscoring the predictive value of vertical jump metrics for 
assessing explosive power. Salles et al., (2012) emphasized this 
relationship by demonstrating that vertical jump tests are valid 
and reproducible measures of explosive lower limb strength, 
which is instrumental in executing short sprints and direc-
tional changes. 

Age and maturation are influential factors in the evolution 
of these performance metrics, as illustrated by the work of 
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Abstract

The main objective of this study was to investigate the relationship between agility and speed and the explosive 
power of the lower limbs in youth football players. A total of 45 male athletes (ages 12–14) participated in this 
study. Anthropometric measurements (body height, body weight, and waist circumference) were recorded, and 
participants completed a series of motor performance tests. These included field-based assessments such as the 
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assessments included the Leonardo Mechanography platform for measuring maximal force during a two-legged 
jump (S2LJ), and isometric strength tests using a dynamometric chair to determine maximal torque in both low-
er limbs. Descriptive statistics and Pearson correlation analyses were used to examine the associations between 
agility and speed with explosive lower limb power. Results indicated significant correlations between agility tests 
and all explosive power measures, particularly between the agility T-test and both isometric torque and S2LJ force. 
Similarly, sprint performance (10m and 20m) showed strong inverse correlations with the standing long jump, 
S2LJ, and isometric torque, suggesting that greater explosive strength is associated with faster sprint times. These 
findings highlight the importance of developing lower limb explosive power in youth football training, as it con-
tributes to improved agility and sprinting ability. 
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Spencer et al. (2011), who documented significant improve-
ments in repeated-sprint ability from under-11 to under-15 
age groups, followed by a plateau in older adolescents. Such 
findings are consistent with studies examining the effects of 
targeted training interventions. Ateş (2018) found that pre-
pubescent soccer players engaged in sport-specific training 
exhibited superior performances in speed, agility, and low-
er limb power compared to their less active peers. Similarly, 
Makhlouf et al., (2018) revealed that training focused on agili-
ty combined with plyometric exercises provides benefits com-
parable to those achieved with balance training, highlighting 
the adaptability of the neuromuscular system during growth. 
Additionally, Zhang et al., (2023) demonstrated that strength 
training can significantly enhance the explosive power of the 
lower limbs, improving the execution of dynamic football ac-
tions. 

Body composition and anthropometric characteristics fur-
ther contribute to the performance outcomes of youth foot-
ball players (Muca. 2022). Zanini et al. (2020) explored the 
relationship between body composition and physical abilities, 
finding associations between reduced body fat and enhanced 
agility and explosive power. Leão et al. (2022) asserted that 
soccer’s intermittent nature necessitates a high proportion of 
lean mass to support explosive movements, although factors 
such as body mass index have not been consistently linked 
to performance gains (Esco et al., 2018). These insights sug-
gest that while morphological characteristics provide a foun-
dational basis, neuromuscular adaptations acquired through 
specialized training are critical to developing speed and agility. 

Research has also explored the role of laterality and posi-
tional differences in shaping these physical attributes. Lipecki 
(2019) reported no significant differences in lower limb ex-
plosive strength between right and left-footed players across 
various youth age groups, indicating that footedness may not 
be a determinant factor in physical performance. Converse-
ly, Kounga (2023) highlighted that playing position correlates 
with specific physical fitness requirements, implying that indi-
vidualized training approaches may be necessary to optimize 
speed, agility, and explosive power according to positional de-
mands. Such findings are corroborated by Gaurav et al. (2015), 
who noted that performance metrics in football necessitate 
distinct physical adaptations.

In summary, the literature converges on the view that low-
er limb explosive power, as evidenced by vertical jump perfor-
mance, is critical for executing rapid sprints and agile maneu-
vers in youth football players. The interplay of neuromuscular 
strength, morphological attributes, and targeted training reg-
imens—including plyometric, strength, and agility-focused 
exercises—collectively enhance on-field performance (França 
et al., 2022; Križaj, 2020; Gísladóttir et al., 2024; Salles et al., 
2012; Makhlouf et al., 2018). These findings underscore the 
necessity for coaches and practitioners to implement training 
programs that consider the maturation and anthropometric 
profiles of athletes while focusing intensively on improving 
neuromuscular power and coordination. Such an integrative 
approach is essential for maximizing the athletic potential of 
youth football players and ensuring their progression to elite 
levels of performance. The main objective of this study was 
to investigate the relationship between agility and speed to 
lower limb explosive power in youth football players, using 
both field-based (Standing Long Jump) and laboratory-based 
(Leonardo S2LJ and Isometric Torque) tests.

Methods
In this study, a total of 45 youth football players aged 

10–12 years (U13 age group) participated in a comprehensive 
assessment protocol aimed at evaluating their anthropometric 
characteristics and motor performance. The anthropometric 
measurements included body weight, height, and waist cir-
cumference, recorded using standardized procedures to ensure 
reliability and accuracy. The motor performance assessment 
was composed of a battery of field (speed, agility and explosive 
power of lower limbs) and laboratory-based tests (strength 
and power of lower limbs) designed to measure fundamen-
tal components of physical fitness relevant to youth football. 
These included tests of lower-body explosive power, linear 
sprinting speed over short distances (10 m and 20 m), and 
agility through multidirectional movement tasks. In addition, 
isometric muscular strength and dynamic lower-limb power 
were assessed under controlled laboratory conditions using 
specialized medical-grade equipment: the Easytech isokinet-
ic dynamometer and the Leonardo mechanography platform, 
respectively. All tests were conducted following standardized 
protocols with appropriate warm-up periods and rest intervals 
to ensure safety and optimal performance.

Protocols of the test
Standing Long Jump test

The athlete stands behind a line marked on the ground 
with his feet slightly apart. A two-legged take-off and landing 
is used, with swinging of the arms and bending of the knees to 
provide forward motion. The athlete attempts to jump as high 
as possible, landing on both feet without falling backwards. 
Three repetitions are allowed.

The measurement is taken from the take-off line to the 
nearest point of contact on landing (back of the heels). The 
longest distance jumped is recorded, the best of three attempts.

Sprint test 10m and 20m
To perform the test, you must perform a maximum sprint 

over a certain distance and record the time you complete it. 
The test is performed at different distances, such as 10, 20, me-
ters, depending on what is required to be measured.

The starting position is achieved by standing still behind 
the starting line. If you have equipment such as timing gates, 
you can measure the time to run separate distances (e.g., 5, 
10, 15, 20 m) during the same run, and it is also possible to 
determine the maximum speed. Normally, a good warm-up 
of the body and continuous motivation for it to complete the 
test are required.

Agility T test
The preparations that must be made before testing are: 

Preparing the terrain and the test by placing the points accord-
ing to the distances of 10m, 5m, 5m in the shape of the letter 
T. For example, point A is placed at a height of 10 meters from 
point B while points C and D are placed 5 meters away from 
point B, in this shape the letter T is also achieved. Normally, a 
good preparatory phase before executing the test is very neces-
sary. Three to five minutes after warming up, the test is started.

Agility 10x5m test
Cones and/or marking lines are placed five meters apart. 

The start is with one foot on one marker. When instructed by 
the timer, the athlete runs to the opposite marker, turns, and 
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returns to the starting line. This is repeated five times without 
stopping (covering a total of 50 meters). At each marker, both 
feet must completely cross the line.

Isometric force (Isokinetic Dynamometer Device) in the UST 
laboratory

The “Easytech” Force Measurement Chair is a First Class 
medical device. Through a hermetic mechanism and comput-
er programs, it serves for testing isometric force.

Force and power of lower limbs (Leonardo platform) in the UST 
laboratory

The “Leonardo Mechanography” electronic platform is 
part of the group of medical devices. It consists of two plat-
forms with 4 (four) sensors each. Its software contains a pro-
tocol with 17 different tests, from which numerous data are 
obtained. The test used is S2LJ (Single Two Leg Jump): A two-
legged jump - with momentum / Jump for Maximum Height.

Statistical Analysis
All statistical analyses were conducted using IBM SPSS 

Statistics (version 22.0). Descriptive statistics (mean, stan-

dard deviation, minimum, and maximum values) were cal-
culated for all measured variables, including anthropometric 
characteristics (body height, body weight, waist circumfer-
ence), field-based motor tests (agility 10x5m, agility T-test, 
sprint 10m and 20m, and standing long jump), and labora-
tory-based measures (Leonardo Mechanography S2LJ and 
isometric torque for both limbs). To assess the relationships 
between agility and speed performances with lower limb 
explosive power, Pearson correlation coefficients were cal-
culated. Separate analyses were performed to examine the 
associations of field-based performance metrics (e.g., sprint 
and agility tests) with both the standing long jump (as a field 
measure of explosive power) and laboratory-based tests 
(S2LJ and isometric torque). Significance levels were set at p 
< 0.05 and p < 0.01. Assumptions of normality and linearity 
were visually assessed through Q-Q plots and scatterplots 
before conducting the correlation analysis. Only complete 
cases were included in the final analysis, and sample sizes 
varied slightly across tests depending on the availability of 
laboratory data.

Results

Table 1. Descriptive stastistics for anthopometrics

N Minimum Maximum Mean Std. Deviation

Body Height 45 1.33 1.84 1.5945 .11052

Body Weight 45 30.0 92.0 51.395 12.6254

Waist 45 63.0 99.0 74.956 9.3419

Valid N (listwise) 45

Table 1 presents the descriptive statistics for the anthropo-
metric characteristics of the 45 youth football players included in 
the study. The average body height was 1.59 meters (SD = 0.11), 
with values ranging from 1.33 m to 1.84 m, indicating a relative-
ly wide range in stature within this age group. The mean body 

weight was 51.40 kg (SD = 12.63), with a minimum of 30.0 kg and 
a maximum of 92.0 kg, reflecting notable variability likely influ-
enced by differences in biological maturation and physical devel-
opment. Waist circumference had a mean value of 74.96 cm (SD 
= 9.34), with a minimum of 63.0 cm and a maximum of 99.0 cm.

Table 2. Descriptive statistics for speed and agility

N Minimum Maximum Mean Std. Deviation

Agility 10x5m 45 17.7 25.1 20.495 1.6748

Agility T test 45 10.7 16.8 13.038 1.5186

Sprint 10m 45 1.2 1.9 1.512 .1618

Sprint 20m 45 3.0 4.2 3.482 .2767

Valid N (listwise) 45

Table 2 displays the descriptive statistics for selected mo-
tor performance tests assessing speed and agility among the 
45 youth football players. The results from the 10x5m agility 
test show an average completion time of 20.50 seconds (SD 
= 1.67), with values ranging from 17.7 to 25.1 seconds, indi-

cating variation in repeated change-of-direction ability among 
participants. In the T-test of agility, which measures multidi-
rectional movement efficiency, the average performance was 
13.04 seconds (SD = 1.52), with a minimum of 10.7 seconds 
and a maximum of 16.8 seconds. Sprint performance over 10 

Table 3. Descriptive statistics for strength and power

N Minimum Maximum Mean Std. Deviation

Standing Long Jump 45 116.8 213.4 168.269 23.0003

S2LJ: Force max- kn 45 .7 1.8 1.187 .2822

Isometric- max Torque right 45 45.0 170.0 92.739 32.1971

Isometric- max Torque left 45 41.0 177.0 84.826 33.0862

Valid N (listwise) 45

Note: S2LJ (Single Two Leg Jump)
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meters had a mean time of 1.51 seconds (SD = 0.16), while the 
20-meter sprint had a mean of 3.48 seconds (SD = 0.28), sug-
gesting a progressive increase in speed over distance.

Table 3 provides descriptive data on explosive strength 
and isometric force performance for the sample of 45 youth 
football players. In the standing long jump test, which reflects 
lower-body explosive power, participants achieved an aver-
age distance of 168.27 cm (SD = 23.00), with a range from 
116.8 to 213.4 cm, demonstrating a wide spread in perfor-

mance levels. The maximum force output recorded during 
the Single Two Leg Jump (S2LJ) on the Leonardo mechanog-
raphy platform averaged 1.19 kN (SD = 0.28), ranging from 
0.7 to 1.8 kN, indicating varying degrees of neuromuscular 
efficiency. For isometric strength measured with the dyna-
mometer, maximum torque values showed greater force in 
the right leg (M = 92.74 Nm, SD = 32.20) compared to the left 
leg (M = 84.83 Nm, SD = 33.09), though both limbs displayed 
high variability.

Table 4. Correlations between agility and explosive power of lower limbs for field and laboratory tests

    Standing Long Jump S2LJ: Force max- kn Isometric- max Torque right Isometric- max Torque left

Agility 10x5m

Pearson Correlation -.419** -.374* -0.319 -0.256

Sig. (2-tailed) 0.001 0.025 0.138 0.238

N 60 36 23 23

Agility T test

Pearson Correlation -.647** -.476** -.722** -.749**

Sig. (2-tailed) 0.000 0.004 0.000 0.000

N 60 35 23 23

** Correlation is significant at the 0.01 level (2-tailed); *Correlation is significant at the 0.05 level (2-tailed)

Table 4 presents the correlation coefficients between agil-
ity performance and measures of lower limb explosive and 
isometric strength. Significant negative correlations were ob-
served between the Agility 10x5m test and both the Standing 
Long Jump (r = –.419, p = .001) and S2LJ Force Max (r = –.374, 
p = .025), suggesting that higher explosive power is associated 
with better (i.e., faster) agility performance. Although non-sig-

nificant, negative trends were also found between 10x5m agil-
ity and isometric torque in both the right and left legs. The 
Agility T-test demonstrated even stronger and statistically 
significant negative correlations with all power and strength 
measures, including the Standing Long Jump (r = –.647, p < 
.001), S2LJ (r = –.476, p = .004), and isometric torque for both 
the right (r = –.722, p < .001) and left leg (r = –.749, p < .001).

Table 5. Correlations between speed and explosive power of lower limbs for field and laboratory tests

    Standing Long 
Jump

Leonardo CMJ: 
Force max- kn

Isometric- max 
Torque right

Isometric- max 
Torque left

Sprint 10m

Pearson Correlation -.734** -.430* -.699** -.789**

Sig. (2-tailed) 0.000 0.020 0.000 0.000

N 48 29 23 23

Sprint20m

Pearson Correlation -.700** -.436** -.468* -.534**

Sig. (2-tailed) 0.000 0.008 0.024 0.009

N 61 36 23 23

** Correlation is significant at the 0.01 level (2-tailed); *Correlation is significant at the 0.05 level (2-tailed)

Table 5 illustrates the correlations between sprint perfor-
mance (10 m and 20 m) and lower limb explosive power and 
strength, assessed through both field and laboratory tests. Both 
sprint tests showed strong and statistically significant negative 
correlations with the Standing Long Jump (10 m: r = –.734, p 
< .001; 20 m: r = –.700, p < .001), indicating that better jump 
performance is associated with faster sprint times. Similarly, 
significant negative correlations were observed between sprint 
times and Leonardo CMJ Force Max, particularly for the 20 
m sprint (r = –.436, p = .008), suggesting that greater lower 
limb force output enhances sprint ability. Notably, isometric 
torque values for both the right and left legs were significantly 
and negatively correlated with both sprint distances, with the 
strongest relationship observed between the 10 m sprint and 
left leg torque (r = –.789, p < .001).

Discussion
The main objective of this study was to investigate the re-

lationship between agility and speed to lower limb explosive 

power in youth football players, using both field-based (stand-
ing long jump) and laboratory-based (leonardo S2LJ and iso-
metric torque) tests. The results indicate that agility perfor-
mance, particularly in the T-test, showed significant moderate 
to strong negative correlations with all measures of explosive 
power, including the Standing Long Jump (r = –.647, p < .001), 
Leonardo S2LJ Force max (r = –.476, p = .004), and Isometric 
Torque of both right (r = –.722, p < .001) and left leg (r = –.749, 
p < .001) **. These findings suggest that athletes with higher 
levels of explosive power and force production tend to perform 
better in agility tasks, especially those requiring rapid changes 
of direction and acceleration. Similarly, the analysis of speed 
performance in relation to lower limb power, revealed strong 
and statistically significant negative correlations across all 
tests. Both 10 m and 20 m sprint times were significantly asso-
ciated with Standing Long Jump performance (10 m: r = –.734; 
20 m: r = –.700, both p < .001), confirming the importance 
of horizontal jump ability in sprint acceleration. Additional-
ly, sprint speed correlated with Leonardo CMJ Force max and 
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Isometric Torque for both legs, with the highest correlation 
found between the 10 m sprint and isometric torque of the left 
leg (r = –.789, p < .001). These results emphasize the strong 
connection between lower limb explosive strength—assessed 
in both dynamic and static laboratory conditions—and sprint-
ing speed over short distances, highlighting the relevance of 
targeted strength and power training in youth football devel-
opment. The literature consistently demonstrates a significant 
relationship between lower limb explosive power and key per-
formance indicators such as speed and agility in youth football 
players. Several studies have identified that measures of explo-
sive power—whether assessed through dynamic, field-based 
tests like the Standing Long Jump or through controlled labo-
ratory evaluations such as isometric torque assessments—are 
strongly correlated with superior performance in sprinting and 
change-of-direction tasks (França et al., 2022; McKinlay et al., 
2017). This relationship is evidenced by the observed negative 
correlations; as players exhibit greater explosive force produc-
tion, they typically display reduced sprint times and improved 
agility performance, which reinforces the critical role of lower 
limb power in athletic success (França et al., 2022; Rajesh & 
KV, 2021). Field-based assessments, particularly the Standing 
Long Jump, have been widely acknowledged as robust and 
cost-effective indicators of lower limb power. Such tests have 
been instrumental in youth athletic screening and have estab-
lished normative reference values across populations (Aand-
stad, 2021; Marques et al., 2021). When complemented with 
laboratory-based protocols, the reliability of power assessment 
is further enhanced by capturing more isolated neuromuscular 
contributions through devices such as the Leonardo S2LJ and 
isometric torque measurement apparatus (Palmer et al., 2020). 
This multi-modal assessment approach not only increases the 
validity of the measurements but also provides a comprehen-
sive profile of an athlete's neuromuscular capabilities, which 
is essential for tailoring training interventions (Aandstad, 
2021). The importance of lower limb power development is 
underscored by training studies that highlight the efficacy of 
targeted strength and power training interventions. For in-
stance, research on speed-based training specifically designed 
for football players has demonstrated that improvements in 
lower limb strength translate into enhanced sprint and agility 
outcomes (Rajesh & KV, 2021; Additionally, interventions that 
incorporate both dynamic core exercises and agility drills have 
shown significant benefits in improving overall athletic per-
formance, including faster sprint times and more responsive 
directional changes Başkaya et al., 2023; Padrón-Cabo et al., 
2020). These findings collectively suggest that integrating ex-
ercises aimed at boosting explosive power into football devel-
opment programs could provide a critical competitive advan-
tage, particularly in youth athletes whose training and matu-
ration stages favor rapid neuromuscular adaptations (Rajesh 
& KV, 2021; Başkaya et al., 2023). The current literature review 
synthesizes these findings by confirming that both field-based 
and laboratory-based assessments converge in their ability to 
predict speed and agility performance among youth football 
players. This dual-methodological approach not only vali-
dates the importance of lower limb power in elite sport but 
also offers practical insights for the development of targeted 
training regimens. The empirical evidence supports the con-
clusion that enhancing lower limb explosive power is a stra-
tegic priority for coaches and trainers aiming to optimize the 
overall athletic performance of young football players (França 

et al., 2022; McKinlay et al., 2017). As such, future training 
programs should emphasize strength and power development, 
utilizing both dynamic and isometric testing to monitor prog-
ress and guide individualized interventions (Aandstad, 2021; 
Padrón-Cabo et al., 2020). One limitation of this study is the 
relatively small and homogeneous sample, composed solely of 
45 youth male football players from a similar age group and 
training background. This limits the generalizability of the 
findings to broader populations, such as female athletes, play-
ers from other age groups, or those engaged in different levels 
of competition. Additionally, the cross-sectional nature of the 
study prevents establishing causality between variables. While 
correlations suggest associations, they do not confirm that im-
provements in explosive power directly cause improvements 
in speed or agility. Furthermore, performance in field-based 
and laboratory-based tests can be influenced by factors such 
as motivation, fatigue, and familiarity with testing procedures, 
which were not controlled for in this study.

Conclusion
Future research should consider a longitudinal design to 

explore how changes in explosive power over time may influ-
ence agility and sprint performance. Expanding the sample to 
include athletes of different sexes, age groups, and training lev-
els would provide more comprehensive insight into the gen-
eralizability of the results. Additionally, incorporating biome-
chanical and neuromuscular assessments could help explain 
the underlying mechanisms linking lower limb explosive pow-
er to agility and speed. Exploring the effects of specific training 
interventions targeting explosive strength on agility and speed 
outcomes in youth athletes would also be a valuable direction 
for applied sports science and coaching practice.

The findings of this study support the main objective, 
which was to investigate the relationship between agility and 
speed in relation to lower limb explosive power among youth 
football players, using both field-based (Standing Long Jump) 
and laboratory-based (Leonardo S2LJ and Isometric Torque) 
assessments. The significant negative correlations observed in-
dicate that players with higher levels of explosive power tend 
to perform better in both agility and sprint tasks. These re-
sults underscore the importance of lower limb power develop-
ment—whether measured through dynamic field-based tests 
or controlled laboratory protocols—as a key component in 
enhancing speed and agility in young athletes. Incorporating 
targeted strength and power training into football develop-
ment programs may therefore be crucial for improving overall 
athletic performance.
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