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ABSTRACT 
Aim: The aim in this study was to examine the impact of eight-week high-Intensity interval training on speed, 

agility, and acceleration under 19 (U19) soccer players. 
Materials and methods: Healthy 22 soccer players from Anadolu Selçukspor U19 football team, one of the 2nd 

League teams of Turkish Football Federation (TFF), participated voluntarily in this study. The soccer players 
taking part in the study were separated randomly into two as the experimental and control groups. It was 
determined that the age average of the players constituting the experimental group was 18.36±0.51 years, their 
height average was 1.77±0.06 m, and their body weight average was 71.76±6.52 kg while the control group’s age 
average was 17.55±0.69 years, height average was 1.76±0.04 m, and body weight average was 70.85±5.40 kg. 
In the study, the soccer players forming the experimental group attended a high-intensity interval training program 
three days a week for eight weeks, in addition to their regular training. The players of the control group continued 
their normal training schedule. The soccer players taking part in the study are the players who practice five days a 
week and play one official match. 
Results: In this study, through the comparison of the values of the pre-test and post-test regarding the speed and 

acceleration property of the soccer players of the experimental group, it was found that their post-test values were 
better (p<0.05). In terms of their agility property, an improvement of pro-rata 0.008 was seen in the experimental 
group, while the improvement of the control group took place at the proportion of 0.004 (p<0.05). 
Conclusion: It has been observed that 8-week high-intensity interval training is statistically significant in the 

speed and acceleration of soccer players. We contemplate that the inclusion of the high-intensity interval training 
within the annual training schedule in the field of soccer will affect the performance of the soccer players during 
the season more positively. 
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INTRODUCTION 
Sports science researchers, conditioners and trainers are 
constantly in search of new training methods that will 
improve the performance of their athletes and the health-

related parameters of sedentary persons1. 
 Considering the problems encountered by athletes 
and trainers who are engaged in sports at professional 
level, both in preparation and in the competition phase, the 
physical condition cannot be increased to the desired level 
or the captured level cannot be maintained for a long time, 
as well as the injuries that occur in training and 
competitions and the negativities encountered in the 

recovery process of these injuries2. 
 Performance in soccer develops depending on many 
factors such as technique, speed, agility, endurance, 
coordination tactical, mental, and physiological areas and 
so on. These factors include the structure and rules of the 
game, the level of development of the players specific to 
the branch, the league levels the players, their style of play, 

the places they play, and the environmental conditions3. 
 Soccer players often have to generate, maintain, and 
repeatedly apply high amounts of power (short explosive 
sprints, jumps, etc.), provided they only use recovery 

periods of a few seconds4. For this reason, soccer players 
train in significant amounts to improve their physical 

capacity5,6,7.  
 For success in soccer, running endurance 
performance is important, but explosive-type efforts such 
as sprints, jumps, strength, agility, turns, deceptive 

movements, shooting, and speed are also important8. 
 Average training intensity during the soccer match is 
stated to be close to the anaerobic threshold or around 80-
90% of the maximal heart rate. Increased exercise intensity 
results in the buildup of lactic acid in the blood and muscle. 
The accumulation of lactic acid in the blood and muscle 
causes the athlete to tire. This is a factor that negatively 
affects the performance of the players. During this time, the 
ability of players to perform repetitive movements with the 
same quality is closely related to their improved endurance 
capacities. Endurance capacity in soccer is shaped by 
three different elements and these three elements are 
expressed as VO2 max, Anaerobic Threshold and Running 

Economy9. 
 The basic structure of traditional training in soccer is 
focused on interval training. The repetition method is also 
used in traditional speed trainings. Speed, agility and 
starting speed training is seen as an effective way to 
improve physical condition in a sport with interval training 

such as soccer10. The characteristic feature of interval 
training is the systematic change of working and resting or 

high and low load cycles11. Compared to ongoing aerobic 
exercises, the high-intensity interval training method has 
attracted great attention because it is efficient in a short 
time and increases anaerobic capacity together with 

aerobic capacity12. 
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 Physically, speed is the distance traveled within a 
certain time unit. Speed in training theory is to move a part 
or all of the body at great speed with the help of members. 
In other words, it is the highest speed reached by the 

athlete at a certain distance13. Agility is defined as the 
ability to change direction, slow down and accelerate in a 

fast and balanced way14. Although the aerobic energy 
system is used intensively in soccer, it is a team sport that 
requires anaerobic capacity components such as speed, 

agility, and acceleration in the game15. Acceleration is the 
rate of change in speed that enables the player to reach 
maximum speed within a minimum amount of time. The 
maximum speed is the maximum speed a player can run. 
For the success of the athletes, it is important to reach the 

maximum running speed and accelerate effectively16. 
 Although the aerobic energy system is used 
intensively in soccer, it is a team sport that requires 
anaerobic capacity components such as speed, agility, and 

acceleration in the game15. The ability of the nervous 
musculature to resist a resistance with a severe contraction 

is defined as the anaerobic power17. 
 In this study, it was aimed to examine the effect of 8-
week high-intensity interval training on speed, agility and 
acceleration in U19 soccer players.  
 

MATERIAL & METHODS 
Research Group: In this study, which was conducted to 

determine the effect of high-intensity interval training on 
speed, agility, and acceleration, 11 soccer players with a 
mean age of 18.36 ± 0.51 years, a mean height of 1.77 ± 
0.06 m and a mean body weight of 71.76 ± 6.52 kg were 
the experimental group, with a mean age of 17.55 ± 0.69. 
Year, 11 players with a mean height of 1.76 ± 0.04 m and a 
mean body weight of 70.85 ± 5.40 kg joined as the control 
group. This study was conducted in accordance with the 
non-invasive clinical research ethics committee decision of 
Selçuk University, Faculty of Sport Sciences, numbered 68 
and dated 20.12.2018. 
 Soccer players of the elite U19 (16-19 years old) team 
from Konya Anadolu Selçukspor infrastructure team 
participated in the study. The soccer players participating in 
the study were randomly divided into 2 groups as 
experimental and control groups. In addition to their normal 
training, the experimental group participated in the High 
Intensity Interval training program 3 days a week for 8 
weeks. The control group continued their normal training. 
The players participating in the research are the players 
who undergo training 5 days a week and play in 1 official 
competition. 
 The research was carried out in Konya Saraçoğlu 
facilities, which are the infrastructure team’s facilities of 
Konya Anadolu Selçukspor. The study was applied to the 
pretest and post-test model. Speed, agility, and 
acceleration tests were applied as pre-test and post-test in 
the study. Before the study period, consent was obtained 
from the subjects for their voluntary participation in the 
study.  
 
 In the formation of the study group, it was determined 
that the subjects did not have any injury period or had not 

experienced any injury that would affect their performance 
recently. In order to determine this situation, players were 
passed through a health check by the club. 
Height and Weight Measurements: The height of the 

subjects was determined by using a 0.01 mm precision 
height gage with bare feet and only shorts on top. The body 
weights of the subjects were determined by using Tefal 
Brand digital weighing device with a sensitivity of 0.01 gr, 
with bare feet and only shorts. 
Training Program 
1. Control group (11 people). 

 
Table 1. Weekly training program of the athletes 
participating in the research 

Days Durations Training content 

Monday - Rest 

 
Tuesday 

 
90 minutes 

15 min warm-up run, 15 min 5x2 play, 
15 min aerobic run, 15 min passing 
training, 20 min double goal match, 10 
min stretching 

 
Wednesday 

 
90 minutes 

15 min warm-up run, 10 min 5x2 play, 
20 min 1x1, 2x2 play, 15 min wing 
organization, 20 min half field play, 10 
min stretching 

Thursday 90 minutes 90 minutes double goal match 

 
Friday 

 
90 minutes 

15 minutes warm-up run, 10 minutes 
5x2 play, 15 minutes aerobics running, 
20 min shooting training, 20 min half 
field game, 10 min stretching 

Saturday 45 minutes 10 minutes warm-up run, 15 minutes 
5x2 play, 10 minutes 20%, 10 min 
stretching 

Sunday  90 minutes Match 

2. High Intensity Interval Training group (11 people).  
HIIT Training Protocol: Athletes made 10 minutes of 

warm-up (5 minutes jog, 5 minutes jump)  
At 90% of HR max, 90 seconds of jogging, 90 seconds of 
walking (rest) for 7.5 minutes, and this was accepted as 1 
set. The training will be carried out on 3 sets and 2 minutes 

of rest is given between sets18. 
In this study, the heart rate was monitored by (heart rate 
monitor Polar Electro Finland). The average heart rate 
targeted during training was applied to the training group as 
188.47 beats/min. 
One week before starting the High Intensity Interval 
training, both groups should have 30 m speed test; Pro-
Agility agility test and 15 m as pre-tests.  After the 8-week 
High Intensity Interval training is over, both groups have 30 
m speed test; Pro-Agility agility test and 15 m. acceleration 
test was measured again as a post-test. 
Kadir Gökkurt, Ali Osman Kıvrak 
Test Protocol 
30 m Speed Test: 30-meter sprint tests were applied to 

determine the speed of the participants. Photocells in the 
Newtest 300 (Finland) test battery are placed at distances 
of 0 and 30 meters. Participants take 5 minutes undergone 
a free warm-up protocol for 5 minutes in which dynamic 
warm-up movements are included before starting the test. 
The participant has 2 rights. After the first attempt, a 5-
minute rest period is given. After resting, athletes 
performed the test for the second time. The best time was 
recorded between the two attempts. The running time was 
recorded after the participant exited from the starting point 
when he/she felt ready and reached the end point at a 
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distance of 30 m with the highest speed he/she could 

reach19.     
Pro-Agility Test: The pro-agility test area, also known as 

the 20-yard running test, was determined by placing 
markers 5 yards (4.57 m) to the left and right of the 
baseline. Photocell gate is placed on the starting line. 
Repetitive passing times could be taken in this way. The 
participant took his/her place at the starting line before the 
application started. When he/she was ready, he/she first 
ended the test by touching the right marker, then the left 

marker, passing through the baseline20. 
15 m. Acceleration Test: The running distance is 15 

meters. Photocells are placed every 5 meters. At the 
starting point of the 15-meter distance (0 meters), the 
athlete took a standing position in a static standing position 
with one knee in front and the other in the back. Before 
starting to run at the starting point, the athletes were 
instructed to take a forward leaning stance of at least 3 
seconds. No swaying or similar movements were allowed. 
The athletes started to run at maximum speed after waiting 
at least 3 seconds in this position. The best time for the 5-
meter interval is recorded as an indicator of acceleration 
and maximum running speed. Measurement results were 
recorded in seconds. 3 attempt rights were given for each 
athlete. Between each run, the athletes were provided with 

3 minutes of rest21. 
Statistical Analysis: SPSS 22.0 IBM statistical package 

program was used to evaluate the data obtained. 
Independent t-test was used to determine the difference 
between groups. Paired simple t test was used to compare 
the pre-test and post-test values. In this study, the error 
level was accepted as 0.05. 
 The Effect of High Intensity Interval Training During 
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RESULTS 
When Table 2 is examined, the average age of the subjects 
participating in the study as the experimental group is 
18.36 ± 0.51 years, their average height is 1.77 ± 0.06 m 
and their body weight is 71.76 ± 6.52 kg. On the other 
hand, the average age of the subjects in the control group 
was 17.55 ± 0.69 years, their average height was 1.76 ± 
0.04 m and their body weight was 70.85 ± 5.40 kg. 
 When Table 3 was examined, it was observed that 
the pre-test values of the experimental group were 
significantly better than the pre-test values of the control 
group in the comparison of the pre-test and post-test 
values of the athletes participating in the study between the 
groups (p<0.05). Similarly, it is seen that the post-test 
values for the experimental group are significantly better 
than the post-test values for the control group (p<0.05). 
When the values related to acceleration characteristics 
were examined, it was seen that there was no statistically 
significant difference between the experimental and control 
groups in terms of pre-test values (p>0.05). On the other 
hand, when comparing the post-test values of the 
acceleration characteristics in terms of groups, it was 
determined that the acceleration characteristics of the 
experimental group was significantly better than the 
acceleration characteristics of the control group (p<0.05). In 

terms of agility characteristics, there was no significant 
difference between the experimental and control groups in 
terms of both pre-test values and post-test values (p>0.05). 
 
Table 2. Descriptive data of all participants 

Variables 
Experimental group 
(n=11) 

Control group (n=11) 

 Mean±SD Mean±SD 

Age (years) 18.36±0.51 17.55±0.69 

Height (m) 1.77±0.06 1.76±0.04 

Body weight 
(kg) 

71.76±6.52 70.85±5.40 

 
Table 3. Comparison of the pre-test and post-test values of the 
athletes participating in the study for the dependent variables in 
terms of groups 

Variables Groups Mean±SD t p 

Speed Pre-
test 

Experimental 
group 

3.97±0.17 

2.355 0.029* 
Control 
group 

4.12±0.13 

Speed Post-
test 

Experimental 
group 

3.93±0.18 

2.344 0.030* 
Control 
group 

4.09±0.15 

Acceleration 
Pre-test 

Experimental 
group 

2.16±0.09 
2.032 0.056 

Control 
group 

2.24±0.11 

Acceleration 
Post-test 

Experimental 
group 

2.11±0.08 
2.761 0.012* 

Control 
group 

2.23±0.11 

Agility Pre-
test 

Experimental 
group 

4.73±0.39 
1.224 0.235 

Control 
group 

4.56±0.24 

Agility Post-
test 

Experimental 
group 

4.69±0.39 
1.044 0.309 

Control 
group 

4.54±0.24 

*p<0.05 

 
Table 4. Comparison of the pre-test and post-test values of the 
athletes participating in the study within the group 

Groups Variables Mean±SD t p 

Experimental 
group 

Speed Pre-
test 

3.97±0.17 

 5.410 0.000* 
Speed Post-
test 

3.93±0.18 

Control group 

Speed Pre-
test 

4.12±0.13 

1.277 0.230 
Speed Post-
test 

4.09±0.15 

Experimental 
group 

Acceleration 
Pre-test 

2.16±0.09 

9.238 0.000* 
Acceleration 
Post-test 

2.11±0.08  

Control group 

Acceleration 
Pre-test 

2.24±0.11 

1.789 0.104 
Acceleration 
Post-test 

2.23±0.11 

Experimental 
group 

Agility Pre-test 4.73±0.39 

6.206 0.000* Agility Post-
test 

4.69±0.39  

Control group 

Agility Pre-test 4.56±0.24 

3.155 0.010* Agility Post-
test 

4.54±0.24  

 *p<0.05 
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A statistically significant difference was found in the 
comparison of the pre-test and post-test regarding the 
speed and acceleration characteristics of the athletes 
participating in the study as an experimental group. It was 
seen that the post-test values were better in this 
comparison (p<0.05). On the other hand, it was determined 
that there was no statistically significant difference in the 
comparison of the pre-test and post-test regarding the 
speed and acceleration characteristics of the control group 
(p>0.05). In terms of agility characteristics, it was observed 
that there was a statistically significant difference in both 
the pre-test and post-test comparison of the experimental 
group and the pre-test-post-test comparison of the control 
group (p<0.05).  In terms of agility, an improvement of 
0.008 was observed in the experimental group, while an 
improvement of 0.004 was observed in the control group. 
 

DISCUSSION 
In this study, which was conducted to examine the effect of 
high-intensity interval training on speed, agility and 
acceleration performance, it was observed that the post-
test values were better in the comparison of the pre-test 
and post-test regarding the speed and acceleration 
characteristics of the experimental group athletes (p <0.05). 
In terms of agility, an improvement of 0.008 was observed 
in the experimental group, while an improvement of 0.004 
was observed in the control group (p <0.05).  
 Another motor characteristic needed in soccer is 
speed. Because in soccer, there are movements that 
require reaction speed, positive and negative acceleration, 
rapidity, speed, movement speed, high action movements 

and repetitive speed performance8. In soccer, if a player 
can benefit himself in any position in a short time, he is 
considered a fast soccer player. The speed performance of 
soccer players is not similar to the speed performance of a 
100 m sprint runner. Because the sprint technique used by 
the athlete in soccer is different and speed training specific 

to soccer is used in developing speed22.  
 In a study examining the effects of high-intensity 
aerobic training and speed endurance training on basic 
physiological performance in football, it was reported that 
speed endurance training improved football-specific 
endurance by 6% and repetitive sprinting ability by about 

2%23. In a study examining the effects of high-intensity 
training with own body weight for 6 weeks on flexibility and 
anaerobic capacity, significant increases were found in 
flexibility, body weight and anaerobic power values of 

sedentary women who did high-intensity interval training24. 

Krustrup et al.25, in a study conducted with the idea that 
intensive interval training increases muscle blood flow and 
oxygen consumption, it was reported that high intensity 
exercise increased muscle oxygen use, blood flow and 
vascular conductivity in the first phase. In a study 
examining the effects of moderate endurance and high-
intensity interval training on anaerobic capacity and VO2 
max, medium-intensity aerobic training increases maximal 
aerobic power but does not alter anaerobic capacity. 
However, high intensity interval training can improve both 

energy systems26.  
 The Effect of High Intensity Interval Training During 

Eight Week on Speed, Agility, and Acceleration in U19 
Soccer Players 

 In a study conducted by Günay et al.27 on the effect 
of two different types of interval training programs on some 
physiological parameters, it was found that the first type of 
high-intensity interval training caused significant increases 
compared to the second type of high-intensity interval 
training and that the changes in both training groups were 
similar.  In a study examining the effect of high-intensity 
interval training on speed, agility, and aerobic 
performances of football players for 8 weeks, it was 
reported that there are significant increases among 30 

meters speed test values28. Sperlich et al.29, in a study in 
which they examined the effects of 5-week high-intensity 
interval training and intensity training in 14-year-old soccer 
players, reported that there was a significant difference in 
the 30 m sprint test mean values of soccer players. Iacono 

et al.30, stated in their study on elite handball players that 
there was a significant difference in the average values of 

the 20-meter running test. Howard and Stavrianeas31, in a 
study in which the effect of high-intensity interval training 
for 10 weeks on the increase in performance during the 
season was examined in soccer players, found that there 
was a significant difference in the average values of the 40-

yard (36.58 m) speed running test. Wong et al.32, in a 
study examining the effect of 8-week high-intensity interval 
training on explosive strength and aerobic capacity in 
professional soccer players, reported that there was a 
significant difference between the 30-meter speed running 

test average values. Siegler et al.33, in a study that 
examined soccer-specific strength endurance of 10-week 
high-intensity training in soccer players, reported that there 
was a significant difference between the 20-meter speed 

running test values of soccer players. Dupont et al.34, in a 
study examining the effect of high intensity interval training 
on in-season performance of soccer players, reported that 
there was a statistically significant difference between the 
40-meter speed running test values of soccer players. In 
these studies, the effect of high-intensity interval training on 
speed was examined, and results are similar to our study. 

 Bravo et al.35, examined the effect of high intensity 
interval training and repetitive sprint training on aerobic 
performance. For 12 weeks, 2 days a week, the high 
intensity interval training group performed 4 minutes x 4 
sets with a 90-95% of maximum heart rate, while the 
repetitive sprint training group performed a total of 40 m 
distance as 3 sets x 6 repetitions by 100% on load-on 
sprint training. Both training groups showed a close 
percentage improvement in Max VO2 values (Y.Ş.İ.AG = 
3%, TSAG = 6%). In a study investigating the effect of 
intensive interval training method on aerobic and anaerobic 
power in young football players aged 14-16 years, it was 
reported that there was a significant increase in the 

anaerobic power of athletes36. 
 In a study performed on elite handball player by          

Iacono et al.30, it is reported that there was a significant         
difference  in  the  agility  test  average  values  of  the 

high-intensity interval training group. Akılveren28, reported 
that there was a statistically significant difference between 
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the average values of agility in a study examining the effect 
of high-intensity interval training on speed, agility, and 
aerobic performances of football players for 8 weeks. In 
these studies, the effect of high-intensity interval training on 
agility has been examined, and the results are similar to 
our research. 
 In a study conducted on elite handball players by 

Iacono et al.30, it was reported that there was a significant 
difference in the 10-meter running test average values of 

the high-intensity interval training group. Wong et al.32, in a 
study investigating the effect of 8-week high-intensity 
interval training on explosive strength and aerobic capacity 
in professional soccer players, reported that there was a 
statistically significant difference between the 10-meter 
running test mean values of soccer players. In these 
studies, the effect of high-intensity interval training on 
acceleration was examined, and they are similar to our 
study. 

 Howard and Stavrianeas31, in a study examining the 
effect of high-intensity interval training on seasonal 
performance in soccer players, reported that there was no 
significant difference between the average values of the 

agility test. Fernandez-Fernandez et al.37, in a study 
examining the effects of high-intensity interval training and 
repetitive sprint training on performance variables, reported 
that there was no statistically significant difference between 
the average values of the 20-meter speed running test. 
These studies differed from our study. 
 

CONCLUSION 
It has been observed that 8-week high-intensity interval 
training has a positive effect on the speed and acceleration 
of soccer players. High-intensity interval training in soccer 
increases the speed, agility, and acceleration performance 
of soccer players, but it is significant in the experimental 
and control groups in terms of agility average values, and 
the reason for this is that the high-intensity interval training 
characteristics are not reversed runs, so it is thought that 
the improvement in agility performance is due to this. While 
creating the annual training plan, it is thought that the 
inclusion of direction-changing running in the content of 
high-intensity interval training will positively affect the 
performances of the athletes during the season. 
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