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Abstract: This study aims to investigate the relationship between linear speed, agility and reaction time in
amateur football players. Totally 15 male amateur soccer players with an average age of 20.00 = 1.309 (years),
average height 1.78 £ 0.058 (m), bodyweight average 70.05 + 6.300 (kg) and body mass index average 22.18 +
1.525 (kg / m2) voluntarily participated in the research. All participants completed a test battery involving linear
sprinting (10, 20, 30 m), agility test (T test) and reaction time test. Fitlight TrainerTM device was used in all
experiments. Pearson correlation analysis was performed to determine the relationship between linear speed,
agility and reaction time. As a result of the investigation, statistically significant positive relationships were found
between the reaction time and 10 m and 20 m linear speed, between agility and 20 m and 30 m linear speed,
between 10 m and 20 m linear speed and between 20 m and 30 m linear speed ( p <0.05). As a result, according
to this study, it can be said that features such as linear speed, agility and reaction time are related to each other in
amateur soccer players.
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1. Introduction

Football is a sport that is played on a field and
within the framework. It has specific rules and requires
and needs excellent technical and tactical skills [1].
When the ball reaches the goal, the team gets the
score, which allows the winner and the defeated team
to be determined, and the ball is played using all parts
of her/his body except hand [2]. Football can be called
the most common and most popular among sports in
the world [3]. It is among the most preferred sports
branches in a professional sense [2]. Today, the
physiological needs of football players have changed
dramatically compared to previous years. Recently,
footballers have become athletes running longer
distances, exhibiting more explosive movements, and
competing at higher intensities than ever before [4].
Athletes must have some motor skills that give them an
advantage for an excellent performance. These skills
can be listed as strength, endurance, flexibility, balance
and agility and can be improved through training. They
work in collaboration with each other for aerobic and
anaerobic systems that affect performance in both
teams and individual sports [5]. Football and other field
sports include numerous dynamic movements,
including acceleration, deceleration and direction
change while running [6]. The motor skills that provide
these progressive movements are linear speed, agility
and reaction time.

Linear speed is the ability to move fast on a
ground, or quickly catch and throw using limbs. Linear
speed depends not only on how fast a person can run
or ride a bike, swim, but also accelerate, reach
maximum movement speed and maintain it [7]. The
ability to quickly and efficiently change all body
movements in response to a stimulus is known as
agility [6]. Agility is influenced by body balance,
coordination, the position of the center of gravity,
running speed and skill, and can be improved through
training.

It can also be enhanced by studying the
specific fitness features of linear speed, balance,
strength and coordination [7].

The reaction time can be defined as the time
between giving a person a stimulus and the first
reaction of the person to that stimulus [9]. The
reaction time counted as the determinants of
performance in today's football and it can be
associated with the ability to make decisions and react
quickly while playing against time and opponent in

limited space [2, 8]. Reaction time is affected by
factors such as sensory organs, the intensity of
incoming stimulation, environment and motivation.

The most appropriate contraction of the
muscles can be associated with the reaction time. The
athlete needs a certain period to achieve the necessary
decrease after the warning for his preparation. If this
time is short or long, it will affect the reaction time
quality of the athlete [9].

It is thought that the characteristics of athletes
such as linear speed, agility and reaction time are
affected by each other. It is also thought that the
studies to be carried out by examining these features
will contribute to the planning of the training to
increase the performance of the athletes. The aim of
our study is to investigate the relationship between
linear speed, agility and reaction time in amateur
football players.

2 Methods

2.1 Subjects: 15 male amateur soccer players with
the average age of 20.00 + 1.309 (years), average
height 1.78 £+ 0.058 (m), bodyweight average 70.05 %
6.300 (kg) and BMI average 22.18 + 1.525 (kg / m2)
voluntarily participated in the study. It was noted that
the athletes included in the study did not interrupt
training for the past 6 months due to disability or for
any reason. Subjects were informed before the
examination and approval forms were taken.

2.2 Body Weight and Height Measurement: The
body weights of the participants were measured with
light clothes and bare feet, with a digital scale (Omron)
with a sensitivity of 0.1 kg, their body height was
measured with a 0.1 cm precision stadiometer
(Holtain) [10].

2.3 T Agility Test: To test the agility, T-Test was
applied as created by Semenick [11]. The four cones
were placed in the T shape, as shown in figure 1 and
subjects were asked to touch the A-B-C-D-B-A cones
by hand, respectively. In this test, the subject always
looks in the same direction and performs the change of
direction by sliding left and right or running backward.
Time was measured with a Fitlight TrainerTM device
sensitive to 0.01 s. The time starts automatically
between the two photocell lights placed in the form of
a door to the start funnel, while the time is stopped
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and recorded in the second pass. The subjects
repeated the test 2 times after the sufficient rest
interval and the best score was used in the study.
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Figure 1. T agility test

2.4 Linear Speed Test: Fitlight TrainerTM device was
used for linear speed measurement. 4 lights were
placed at the starting point, 10th, 20th and 30th
meters (Figure 2). The subjects ran 30 cm behind the
starting line and ran for 30 m at maximum speed. After
an adequate rest interval, the test was repeated twice

and the best score was used in the study.
Start

30m
20m
10m

Figure 2. Linear speed test

2.5 Reaction Time Test: Four Fitlight lights were
fixed to the ground at 1 m intervals, as shown in figure
3. The subject waited to stand at the mid-point of the
lights, and extinguished it with the desired foot, to the
randomly lit lights, 10 times in red, at intervals of 1
second. The lights were set to remain on for 3 seconds
and 1 second after turning off so that the next light
was turned on. The lights were adjusted to detect the
foot up to 5 cm away. The average of the elapsed time
until each light went out after recording was recorded.
The subjects repeated the test 2 times after the

sufficient rest interval and the best score was used in
the study [12].

2.6 Statistical Analysis: SPSS 24 package program
was used to analyze the data. Average and standard
deviation values were given as descriptive statistics.
Pearson correlation analysis was performed to
determine the relationship between linear speed, agility
and reaction time. For the level of significance in the
interpretation of statistical processes, p <0.05 was
accepted.

3 Results and Discussion

In table 1, the average and standard
deviations of the results obtained from the physical
properties of the participants, reaction time, agility and
linear speed tests are given.

Pearson correlation test results showing the
relationship between reaction time, agility and linear
speed performances of soccer players are given in
table 2. A statistically significant positive correlation
was found between reaction time and 10 m linear
speed (r = .847; p <0.05) and 20 m linear speed (r =
.616; p <0.05).

A statistically significant positive correlation
was found between reaction time and 10 m linear
speed (r = .847; p <0.05) and 20 m linear speed (r =
.616; p <0.05). A statistically significant positive
correlation was found between agility and linear speed
of 20 m (r = .671; p <0.05) and linear speed of 30 m
(r = .774; p <0.05). A statistically significant positive
correlation was found between 10 m linear speed and
20 m linear speed (r = .640; p <0.05). A statistically
significant positive correlation was found between 20
m linear speed and 30 m linear speed (r = .729; p
<0.05).

In this study, it was aimed to investigate the
relationship between reaction time, agility and linear
speed in amateur soccer players. Football is the most
popular sport in the world, according to the
International Football Federation (FIFA), 4% of the
world's population is actively involved in football as a
player or referee [13]. The physical and physiological
characteristics of the players must be high for success
in football [14]. Many physical tests have been applied
in clubs and academic studies over the years to
evaluate the physical performance of football players.
Agility performance is an essential component in the
physiological evaluation of soccer players [15,16].
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Figure 3. Reaction time test

Table 1. Physical characteristics and test results of the subjects.

Mean Std. Deviation

BH (m) 1.78 0.058

BW (kg) 70.05 6.300

BMI (kg/m2) 22.18 1.525
Age (years) 20.00 1.309

10 m (sec) 1.78 0.079

20 m (sec) 3.19 0.070

30 m (sec) 4.27 0.079
Reaction time (sec) 0.50 0.048
Agility (sec) 10.61 0.544

(BH: Body height; BW: Body weight; BMI: Body mass index)

Table 2. The relationship between reaction time agility and linear speed of subjects.

Reaction 10 m 20 m 30m
time
r .847*
10 m
p .000
20 m r .616 .640
p .014 .010
30m r .284 .328 .729
p .305 233 .002
. r 216 .143 671" 774"
Agility
p 439 612 .006 .001

*, Correlation is significant: p<0.05
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Agility is a feature that allows footballers to
change direction quickly, as well as reducing the risk of
injury [17]. Data from the reaction, speed, and agility
tests must be used together to provide a general
indication of a player's ability to sprint and change
direction quickly [15].

In the presented study, it is seen that as the
reaction time of the subjects decreases, 10 m and
20 m linear speed running times decrease statistically
significantly. This result indicates that the reaction time
is useful in sprint runs with a shorter distance of 10 m
and 20 m, but loses this effect as the range gets
longer. In a study in the literature, there was no
significant relationship between 30 m speed and
reaction time, but 10 m and 20 m speed tests were not
performed [18]. This study partially supports our study
in terms of the relationship between 30 m speed run
and reaction time. There are many studies in the
literature showing that there is no significant
relationship between speed and reaction time [19, 20].

In the study, as the agqility time of the subjects
decreased, the linear speed of 20 m and 30 m
decreased statistically significantly. In comparison,
there was no significant relationship between 10 m and
agility. In a study, it was found that there was no
meaningful relationship between shorter distance
sprints and agility, while there was a meaningful
relationship between 40 m speed and agility
performance [21]. In another study, it was stated that
agility test results were more related to longer distance
(27.4 m and 36.6 m) speed tests rather than short
distance (9.1 m, 18.3 m) speed tests [22]. These
studies in the literature are largely similar to our study.
In another study, it was stated that speed and agility
are separate physical qualities and that straight speed
training does not improve agility performance, which
includes changes in direction [23]. In contrast, another
study with soccer players stated that agility
performance is an important component of
physiological assessment in football, and the results
from these evaluations should be used in conjunction
with data from single sprints to provide a general
indication of a player's ability to quickly sprint and
change direction [15]. Although some studies have
stated that they believe that there is a really strong
relationship between flat sprint speed and direction
change speed, no research evidence supporting this
view has been found [24]. Acceleration, deceleration
and change of direction are essential components of
field sports, it seems advantageous to investigate the
relationship between these features [21].

In the study, there was a statistically
significant positive relationship between 10 and 20 m
linear speed and between 20 m and 30 m linear speed.
In comparison, no significant association was found
between 10 m and 30 m linear speed. In a study with
amateur footballers, the relationship between the
linear speed at 9.1 m, 18.3 m, 27.4 m and 36.6 m
distances was examined and it was found that all of
them were statistically significantly positive [22]. In
another study conducted with basketball players, it was
stated that all the 5 m, 10 m and 20 m speed runs
were positively correlated with each other [25].
Similarly, another study indicated that there was a
positive relationship between 10 m, 20 m and 30 m
speed times [26]. In another study, a positive
correlation was reported between 10 m and 20 m
sprint tests in a group of professional male football
players [27]. All these studies support our present
research.

4. Conclusion

As a result, in our study, it was observed that
features such as linear speed, agility and reaction time
were related to each other. It is known that sudden
moves requiring short sprints, changes of direction and
rapid reactions are frequently encountered in the game
of football. Therefore, it is thought that the tests
performed in this study are the harbinger of the
footballers' performance and that such tests should be
applied frequently. Soccer players typically start their
movements during the match while they are already
moving (running or walking). In this study, all tests
were applied to subjects in the static starting position.
This is an important limitation of our study. For this
reason, it is thought that it will be beneficial to use
both static and dynamic initials in the tests.
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