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Abstract 

The demands on a player during the match constantly increase in all areas, including the condition area. 
This research aimed to point out the changes in the level of selected condition abilities (speed, strength 
and endurance) of youth soccer players due to the 8-week winter preparation period. We assumed 
that due to the 8-week winter preparation period, there would be significant changes in the level of selected 
condition abilities (speed, strength and endurance) of youth soccer players. The research group consisted of elite 
players (n=13) in the U14 age category. The average age of this group during this research was 13.83 ±0.21 
years. To find out the level of selected displays of condition abilities (speed, strength and endurance), we used a 
battery of three tests: 20-m sprint test, Counter-movement jump test (CMJ) and Yo-Yo Intermittent recovery test 
level 1 (YIRT1). We used Wilcoxon signed-rank test (p < 0.05) and Cohen´s “r” (effect size) to find out 
the significanceof differences in the resultant values of the test of selected condition (speed, strength and 
endurance) abilities.We found out that players improved significantly (p < 0.01) in all selected condition abilities 
(speed, strength and endurance).We recommend incorporating to the training process the training stimuli more 
often (specific and non-specific) to develop the speed abilities. We recommend incorporating more exercises 
for the developmentof explosive power of lower limbs (plyometric training) into training units not only 
in the preparatory period.In terms of endurance abilities, considering the huge differences found in the YYRT1 
test, we would recommend a differentiated development of endurance abilities using intermittent methods, which 
are specific for soccer 
Key words:condition abilities, soccer, diagnosis, 20-m sprint test, counter-movement jump test (CMJ), 
Yo-Yo Intermittent recovery test level 1 (YIRT1) 
 
Introduction 

The resultant performance of a player in a match influences many factors. But one of the most 
important elements that influences game performance is the training process. The training process has, among 
other things, an impact on the adaptation of the player´s organism. It is a long-term, purposeful process. This 
process is influenced by many factors (Impellizzeri et al. 2005). Goméz-Lopéz et al. (2017) put emphasis not 
only on the genetic predisposition but also on the quality and quantity of the training process. 

One of the fundamental condition for a successful training programme is monitoring the player´s load in 
a match. To make the training process efficient and to achieve by it the desired effects, we must know the 
conditions that the soccer puts on the player´s organism in a match and try to create such conditions also in the 
training process. By its nature is soccer an intermittent sport, in which alternate the parts performed with sub-
maximal up to maximal effort accompanied by direction changes, with the parts in which has the player´s load a 
low intensity and player´s movement is cyclic. The demands on a player during the match constantly increase in 
all areas, including the condition sphere. This fact we noticed in various works and researches that surveyed the 
top final events (e.g. FIFA World Cup) or top club competitions (e.g. Premier League). One of the characteristics 
of a player´s movement in a match that has changed significantly during the years is the total distance run 
(endurance). Nowadays is the total distance run for one match in world competitions ranging from 10 to 12 
kilometres, considering the minor differences in individual playing positions (Mohr et al. 2003; DiSalvo et al. 
2007; Zubillaga et al. 2007; Carling et al. 2008; Barnes et al. 2014).Compared to the past it represents a huge 
increase and therefore places higher demands on the individual energy and functional systems of a soccer player. 
Barnes et al. (2014) did not find any significant changes in the total distance run between the 2006/2007 and 
2013/2014 seasons but find a significant acceleration of the game. The speed abilities of soccer players are 
another area of condition abilities, on which the demands have increased incredibly in recent years. Barnes et al. 
(2014) state that over eight years the distance covered with sub-maximal intensity has increased by 30 %, with 
maximum intensity by 35 % and the number of sprints has increased by up to 80 %. Wallace & Norton (2014) 



MAREK TVRDÝ, ANTON LEDNICKÝ, PAVOL PERÁČEK, MARCO OBETKO, MATEJ BABIC 
--------------------------------------------------------------------------------------------------------------------------------------- 

---------------------------------------------------------------------------------------------------------------------------- 
JPES ®      www.efsupit.ro  

1707

came to similar findings. They recorded an acceleration of the game as a whole unit between 1996 and 2010 by 
approximately 15 %.  

The speed abilities are closely connected also with the explosive power of lower limbs. In several works 
was proved that the explosive power is a very important part of the acceleration speed and the short, sub-
maximal load of a player in a match (Psotta et al. 2006; Hipp 2007; Grasgruber & Cacek 2008; Pivovarníček et 
al. 2015).These authors found out that the player performs from 100 to 150 sprints of a sub-maximal and 
maxima intensity in a match and that 75-85 % of sprints in a match are not longer than 10 metres. The average 
length of the sprint in a match is 9 metres and the explosive power shows the most at the end of the 2nd second of 
the running part – approximately after 8 to 10 metres of sprint. Therefore, it is inevitable that coaches also react 
to the increasing demands of the game. This is associated with constant diagnostics of the game demands on the 
player, as well as diagnostics of selected factors of individual game performance. Based on this relevant 
information, the coach can use a conscious and thought-out training process to constantly induce positive 
changes in the players´ condition abilities, which they then apply in a match. 
 

Methods 
This research aimed to find out changes in the level of selected condition abilities (speed, strength and 

endurance) of youth soccer players after the 8-week winter preparation period. 
We assumed that after the 8-week winter preparation period, there would be significant changes in the level 
of selected condition abilities (speed, strength and endurance) of youth soccer players. 

The research group consisted of the elite players (n = 13), who are participating in the highest 
competition of players in this age category. The average age of this group was during the research 13.83 ±0.21 
years. To determine the level of selected displays of condition abilities (speed, strength and endurance), we used 
a battery of three tests: 

- 20-m sprint test (acceleration speed), 
- CMJ – counter-movement jump test (explosive power of lower limbs), 
- Yo-Yo Intermittent recovery test level 1 (aerobic endurance). 

20-m sprint test 
We used for the sprint measurement the 20-m sprint test. Each participant performed two maximal trials 

with at least 2 minutes rest between them. To record sprint time, we used photocells and then the best scores 
were used for analysis. 
Counter-movement jump test (CMJ) 

The level of jump abilities was measured using the device FiTRO Jumper (FiTRONIC, Bratislava, 
Slovak Republic) consisting of a contact mat placed on the floor and connected with the interface to the 
computer. For the evaluation was chosen from the three jumps the best one. The criterion for evaluation of the 
jump ability level was the jump height in centimetres with accuracy 0.1 cm. 
Yo-Yo Intermittent recovery test level 1 (YIRT1) 

The YIRT1 consists of repeated 20-m run back and forth between the starting, turning and finishing 
lines at a progressively increasing speed, which is controlled by audio bleeps from a tape recorder. 
The test was performed on a synthetic grass field in groups of 6 players, as was suggested by Bangsbo et al. 
(2008). The data obtained from the measurement of selected displays of condition abilities were processed 
statistically. We used Wilcoxon signed-rank test (p < 0.05) and Cohen´s “r” (effect size) to find out the 
significance of differences in the resultant values of the test of selected condition (speed, strength and endurance) 
abilities. 
 

Results 

Using these individual tests, we found out the level of selected displays of condition abilities (speed, 
strength and endurance). Then, we compared with each other and evaluated the measured values. 
20-m sprint test 

 
Figure 1. Mean values in the 20-m sprint test 
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At the beginning of the winter preparation period in the 20-m sprint test achieved the players results 
(M = 3.49; SD = 0.19). Using the Wilcoxon signed-rank test, we found a significantly higher level of speed 
abilities in the 20-m sprint test by players after completing the winter preparation period (M = 3.36; SD = 0.19), 
z (13) = -3.0594; p < 0.01; r = 0.85. 
 

Counter-movement jump test (CMJ) 

 
Figure 2. Mean values in the CMJ test 

At the beginning of the winter preparation period in the CMJ test achieved the players these results 
(M = 23.67; SD = 3.59). We used the Wilcoxon signed-rank test and found out a significantly higher level of 
speed abilities in the CMJ test by players who completed the winter preparation period (M = 25.15; SD = 3.28), 
z (13) = -3.1099; p < 0.01; r = 0.86. 
 

Yo-Yo Intermittent recovery test level 1 (YIRT1) 

 
Figure 3. Mean values in the YIRT1 

At the beginning of the winter preparation period achieved players in the YIRT1 test this level of endurance 
abilities (M = 943.08; SD = 210.18).  We used Wilcoxon signed-rank test and found out a significantly higher 
level of speed abilities in the YIRT1 test by players after completing the winter preparatory period 
(M = 1029.23; SD = 219.23), z (13) = -3.1798; p < 0.01; r = 0.88. 
 

Discussion 

Nowadays is the development of condition abilities very important in all sports. However, in recent 
years, we can see that in soccer is over the past years a bigger emphasis on the high preparedness of players in 
the sphere of condition abilities. At present, there is a tendency to increase the condition demands on all player´s 
positions in several areas – speed, strength and endurance. Based on these facts, we know how important it is to 
increase the level of individual condition abilities also in the training process. The development of condition 
abilities of youth players is specific. It is because as they grow up, there are occurring in individual age stages 
specific (“sensitive”) periods, which are characterized by the easier development of selected condition abilities, 
or in other words, we can achieve bigger changes in the increase of players´ performances in the tests.  

To evaluate players´ capacity, we used three standardized tests for selected displayers of condition 
abilities, which are necessary for soccer – speed, strength and endurance. Using our training programme, the 
speed abilities of players improved significantly, on average 0.13 seconds and the value was 3.36 ±0.19 s (p < 
0.01). Hulse (2010) and Goto (2012) used the same test to diagnose the speed abilities of youth soccer players in 
England (U14 category) and found out only moderately better values (3.21 ±0.18 s, resp. 3.17 ±0.14 s). In 
France, according to the research done by Le Galla et al. (2010) were the values of speed abilities by U14 
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players almost identical to ours (3.34 ±0.14 s). Further, we found out that the development of speed abilities and 
their possible improvement, stagnation or deterioration by youth players influence also several factors. 

One of these factors is also age. Brychta et al. (2012) confirmed the results of previous works and found 
out that in the group of 10- and 15-years old boys was the reaction speed due to their age shortened (the higher 
was the age, the shorter was the reaction speed). To similar results came also in their research Malý et al. (2015) 
who measured the impact of age on the speed abilities level of U16-U19 youth players using the 20-m sprint test. 
They found out that the difference between the U16 and U19 categories was statistically significant (p < 0.01) 
and also that the higher was the age, the more the level of speed abilities increased 
(U16 – 2.51 ±0.1 s; U17 – 2.45 ±0.1 s; U19 - 2.4 ±0.05 s). Another important factor, which can influence the 
level of speed abilities is the training process. Mathisen & Pettersen (2015) found out that speed training 
programme has a significant impact on the level of speed abilities by girls in the U16 category. They achieved 
in the experimental group, in which was applied the special speed training programme, improvement 
by 0.11 s on average (test - 3.53 ±0.15 s; re-test – 3.42 ±0.16 s). 

Another condition ability that we studied in our research was the lower limbs explosive power measured 
using the Counter-movement jump test (CMJ). Explosive power is a very important display of strength abilities 
in the structure of the player´s game performance in a match, therefore it should be given adequate attention 
in the training process. In our research, we managed to improve the level of explosive power with a training 
process by 1.48 cm on average (test – 23.67 ±3.59 cm; re-test – 25.15 ±3.28 cm). It confirmed our hypothesis (p 
< 0.01). In practice, it appears that training programme focused on the explosive power of lower limbs can be 
effective and it leads to the improvement of strength abilities. This fact was confirmed also by Fischetti et al. 
(2019).  

They found out also the positive effect of the training programme by women in Italian Seria A 
(test – 33.6 ±5.5 cm; re-test – 36.8 ±5.8 cm). Further, it was not confirmed that other factors that influence, 
whether the speed or endurance, would have an impact also on the explosive power of lower limbs. Malý et al. 
(2015) did not prove the impact of age on the level of the explosive power of lower limbs (there were not any 
statistically significant differences between individual categories). They did not confirm the impact of playing 
positions on the level of the explosive power of lower limbs as well. Pivovarníček et al. (2015) did not find any 
significant differences between the defenders, midfielders and forwards. 

The last one amongst the condition abilities, which we analysed in our research, was the aerobic 
endurance. We measured it using the Yo-Yo Intermittent recovery test level 1 (YIRT1). After employing the 
training programme, we noted a statistically significant improvement (p < 0.01)(test – 943.08 ±210.18 m; 
re-test – 1029.23 ±219.88 m). The level of endurance abilities in this age category is in Europe, in comparison 
with our country, at a higher level. Schmitz et al. (2019) found by players of this age group (n = 552) an average 
performance 1222 ±532 m. Depréz et al. (2012) recorded by Belgian players values 1565 ±393 m. 
Also, by the endurance development was shown the impact of several factors on its level. One of the factors 
that have an impact on the level of endurance abilities by soccer players is, as well as by the speed abilities, age. 
This was confirmed in research by Schmitz et al. (2019). They found out that in categories of youth players 
is the level increasing together with age. Another factor influencing the level of endurance abilities 
is the performance level of soccer players.When comparing the amateur soccer players from Switzerland 
(Ringgenberg et al. 2017) with the elite U19 players (Rago et al. 2017), we find out that the elite players 
in U19 category had in this test far higher measured values than the amateur soccer players 
(1586 ±121,47 m vs. 1000-1080 m). A very important factor in soccer that influences the level of endurance 
abilities is also the playing position. Playing position means that the player has some specific tasks which he 
must fulfil in the field. Every playing position has different tasks and therefore, in terms of condition abilities, it 
requires also other demands on individual playing positions. And this fact can be applied also to the endurance, 
whichwas confirmed in the work of Rago et al. (2017), who found out a statistically significant higher value 
in the YIRT1 test by the central backs (1586.67 ±121.47 m) in the U19 category, compared to midfielders 
(1435.33 ±216.79 m) and forwards (1456.50 ±159.66 m). 
 

Conclusions 

In our research, we found out that players significantly improved in all selected condition abilities 
(speed, strength and endurance). It means that it is possible to influence the level of condition abilities using the 
training process. Considering the statistically significant changes in speed abilities, which we recorded and 
compared to the performances of players from other researches in different European countries, is our conclusion 
that we fall behind in this condition ability, which is nowadays deciding for soccer. Therefore, we recommend 
incorporating to the training process the training stimuli more often (specific and non-specific) to develop the 
speed abilities. We recorded a lower level of performance when compared to the players at the same age and 
performance from foreign countries, in the level of the explosive power of lower limbs, which is one of the 
limiting factors of game performance in soccer. That is why we recommend incorporating more exercises for the 
development of explosive power of lower limbs (plyometric training) into training units not only in the 
reparatory period. In terms of endurance abilities, considering the huge differences found in the YYRT1 test, we 
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would recommend a differentiated development of endurance abilities using intermittent methods, which are 
specific for soccer. 
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