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Abstract 
Background: Football is among the world’s most popular sports. It is played all over the 

world. The sport is an intermittent team sport with demands on technical, tactical, 

psychological and physical abilities. This study focused on the physical ability and more 

specifically sprinting and agility. Youth national teams are selected every year from the age 

of 15 and the Swedish Football Association are funding camps and friendly matches were 

this selected few youth players are being educated in technique, tactics, psychology and 

physical training. Due to the selections for the national teams taking place at the age of 15, 

youth players can be affected on how far they have come in the biological maturation.  

Aim: The aim of this study was to compare linear speed and non-reactive agility between 

youth football players selected or not selected for the national team.  

Method: The study was an observatory cross-sectional study. Twenty-three subjects from 

an elite club in Sweden were divided into two groups. Eleven subjects had been to a 

national team gathering (n=11) and twelve players from the same teams had not been 

invited and was one group (n=12). The subjects performed a linear sprint test and a non-

reactive agility test to compare differences between the two groups. The linear sprint test 

consisted of a 20-meter sprint with split times at 5 and 10 meters. The non-reactive agility 

test was a zigzag-test over a total of 15 meter. Both tests used timing gates to record time. 

SPSS was used for the statistical analysis.  

Results: There was a statistically significantly difference (p<0.050) between the groups in 

the linear sprint. The national team group ran 6.6% (p=0.003) faster in the 5-meter sprint 

test, 2.4% (p=0.020) faster in the 5-meter sprint test and 3.4% (p=0.007) faster in the 20-

meter sprint test. There were no statistically significant differences (p>0.050) in the non-

reactive agility test.  

Conclusion: This study found a difference in sprinting ability and it could be due to the 

difference in the maturation phases. The biggest difference was in the shortest distance, 

indicating that shorter sprints are more important to develop over longer sprints. The non-

reactive agility test showed no statistically significant differences. Future studies could 

investigate speed and agility separate with larger groups of participants and follow them 

over time to see if the difference in both speed and agility evens out over time, when all 

participants have gone trough the final stages of maturation.   
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Abstrakt 
Bakgrund: Fotboll är en av världens mest populära sporter och spelas över hela världen. 

Fotbollen är en intervallbaserad sport som ställer krav på taktik, teknik, psykologi och 

fysiologi. Denna studie fokuserade på den fysiska förmågan och specifikt sprintförmåga 

samt agility. Ungdomslandslag väljs ut varje år från och med det året det året ungdomar 

fyller 15 år. Svenska fotbollsförbundet bekostar sen läger och samlingar där dessa få 

utvalda får utbildning inom teknik, taktik, psykologi och fysiologi. Då urvalet till 

landslagen sker vid 15 års ålder kan uttagningen påverkas av hur långt en individ har 

kommit i sin biologiska utveckling. 

Syfte: Syftet med denna studie är att jämföra linjär sprint och icke reaktiv agility mellan 

ungdomsspelare som har eller inte har blivit uttagna till ett ungdomslandslag. 

Metod: Studien var en observatorisk tvärsnittsstudie. Tjugotre deltagare från en elitklubb i 

Sverige delades in i två grupper. Elva av deltagarna hade varit uttagna till en 

landslagssamling (n=11) och tolv spelare som tillhörde samma lag hade inte blivit uttagna 

till någon landslagssamling (n=12). Deltagarna genomförde ett linjärt sprinttest och ett icke 

reaktivt agility-test för att jämföra skillnaderna mellan grupperna. Det linjära sprinttestet 

bestod av en 20 meter sprint där tid för fem och tio meter också registrerades. Det icke 

reaktiva agility-testet bestod av en sicksack-bana över 15 meter. Både testerna använde 

elektroniska sprintportar för att mäta tiden. SPSS användes för den statiska analysen. 

Resultat: Det fanns signifikanta skillnader (p<0,050) mellan grupperna i den linjära 

sprinten men inte i agility-testet (p>0,050). Gruppen med landslagsspelare sprang 6,6 % 

(p=0,003) snabbare än gruppen med icke landslagsspelare i på fem meter 2,4% (p=0,20) 

snabbare på tio meter samt 3,4% (p=0,007) snabbare på 20 meter. 

Konklusion: Denna studie identifierade skillnader i sprintförmåga som skulle kunna bero 

på deltagarnas olika position i den biologiska utvecklingsfasen. Den största skillnaden 

identifierades i den kortaste sprinten, vilket skulle kunna indikera att det kan vara viktigare 

att utveckla förmågan att vara explosiv på kortare distanser jämfört med längre. 

Agilitytestet identifierade inga signifikanta skillnader. Framtida studier borde utreda sprint 

och agility med större antal deltagare och följa deltagarna över tid för att se om eventuella 

skillnader jämnas ut när alla deltagarna har nått sista steget i den biologiska utvecklingen. 

 



	  
4 

Table of Contents 
Introduction	  .......................................................................................................................................................	  5	  
Background	  .......................................................................................................................................................	  6	  

Youth football in Sweden	  ........................................................................................................................	  6	  
Physiological development of youth players	  .....................................................................................	  6	  
Physical demands in football	  ..................................................................................................................	  7	  
Acceleration and maximal speed	  ...........................................................................................................	  9	  
Energy systems in sprinting and agility	  ..............................................................................................	  9	  
Rational	  ........................................................................................................................................................	  10	  

Aim	  .....................................................................................................................................................................	  11	  
Research questions	  ...................................................................................................................................	  11	  

Methods	  ............................................................................................................................................................	  11	  
Study design	  ...............................................................................................................................................	  11	  
Subjects	  ........................................................................................................................................................	  11	  
Testing procedures	  ...................................................................................................................................	  12	  
Anthropometrics	  .......................................................................................................................................	  12	  
Linear sprint test	  .......................................................................................................................................	  13	  
Agility test	  ...................................................................................................................................................	  13	  
Statistics	  .......................................................................................................................................................	  14	  
Ethical considerations	  .............................................................................................................................	  14	  
Social considerations	  ...............................................................................................................................	  14	  

Results	  ...............................................................................................................................................................	  15	  
Discussion	  ........................................................................................................................................................	  17	  

Results discussion	  ....................................................................................................................................	  17	  
Methodological discussion	  ....................................................................................................................	  18	  

Conclusion	  .......................................................................................................................................................	  19	  
References	  ........................................................................................................................................................	  20	  
Appendix	  ..........................................................................................................................................................	  23	  
 
 
 
 
 
 
 
	  



	  
5 

Introduction 
Football is on of the world’s most popular sports and is represented in almost every country 

in the world. The game puts high demands on technical, tactical, psychological and 

physical skills. Two important physical skills are speed and agility. In youth player 

development, the individual physical maturity may have an impact on both speed and 

agility. The Swedish Football Association utilizes special youth development program for a 

selected part of all Swedish youth players, the youth national team. It is interesting to 

consider an advantage for players who are early into the puberty phase, to take part in the 

national football education program. This study looked at potential group differences 

between male youth football players, in speed and agility.  
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Background  
Football is of the most popular sports in the world when looking at number of participants. 

It is played in almost every country in the world. Since the popularity of the sport, it is a 

highly focused area for sport scientists (Sporis et al, 2009). The game of football is an 

intermittent team sport, putting high demands on technical, psychological, tactical and 

physiological factors (Sjökvist et al, 2011). A senior player often covers between 9-12 km 

in different speeds. Within the 9-12 km of the distance covered in the game, there are about 

1000-1400 short bursts of activities, like jumps, decelerations, and sprints. These actions 

often occur every 4-6 seconds (Sjökvist et al, 2011).  

Youth football in Sweden 
Every year a new youth national team for football players are picked out in Sweden. The 

youngest players being picked are fifteen or will be fifteen that year. Every year the 

selected players have two to four gatherings and around four friendly games. On these 

gatherings, specialist from different areas of the game is educating youth football players 

on how to train, eat and sleep for example (Svenska fotbollsförbundet, 2017). These camps 

are taking up resources from the Swedish Football Association and have lead to a 

discussion within different regions in Sweden, and three out of 24 regions are not sending 

youth players to the Elitläger, a week of matches against regions, where most of the 

recruitment of the national players are being made (Ivarsson, 2016). One of the regions are 

pointing out the problem with resources being placed on only a few talents that have been 

identified, with a big probability of missing out on other talents (Grimlund, 2016). It is hard 

to select talents due to the difference of biological age versus chronological age 

(Steingröver, Wattie, Baker, Helsen & Schorer, 2017). But the effects of a selection may 

affect a lifelong career in the sport. Youth players in the youth national teams are often 

born in the first quartile of the year, but in the senior national team, the birth rates are 

evenly spread out trough a calendar year. This indicates a skewed selection process that 

does not match the end product (Steingröver, Wattie, Baker, Helsen, & Schorer, 2017). 

Physiological development of youth players  
The ability to perform in any sport is underpinned by a range of variables and the physical 

ability is one of them. There is a progressive physical development trough the first twenty 

years, but different physical abilities develops more or less at different stages in the 
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biological maturity. The Olympic committee recognizes that youth coaches should take the 

difference in maturity into account when selecting a team or a group (Bergeron et al, 2015). 

To develop the sprinting and agility skills in youth athletes, it is important to understand the 

differences in maturation between two individuals in the same chronological age. The two 

individuals may share the same year of birth, but they may be in different ages from a 

biological perspective (Lloyd & Oliver, 2014). The maturation of a young boy or girl is an 

on-going process, initiated at birth and is continued over approximately the next 20 years 

(Bergeron et al, 2015). When male athletes reaches puberty, a range of different potential 

performance-enhancing ability occur. The limbs grow longer, the muscles have beneficial 

hormone levels for increasing in size and strength and the a reduction in fat mass are just 

some of the possible performance-enhancing skills that can occur (Lloyd & Oliver, 2014) 

Strength is a component of neural, biomechanical and muscular factors and is generally 

evolved in a linear manner. Although during the puberty, youth athletes have an accelerated 

muscular development and are thus able to produce more force (Bergeron et al, 2015). It is 

possible to get positive neural adoption to the strength training pre-puberty, however there 

is an increase in trainability depending on biological maturity (Bergeron et al, 2015). Most 

sports do not only require one set of skills, such as the ability to change direction or sprint, 

but two different individuals may be identified as different talents depending on a different 

places in the maturation phases. This could in the end be leading to missing out on talents 

because they were yet to develop those skills (Lloyd & Oliver, 2014).  

Physical demands in football  
With the physical abilities being a meaningful factor for performance in football (Sjökvist 

et al, 2011), it is important to identify what physiological abilities that could affect 

performance the most and try to develop them. There are high demands put on the aerobic 

system with heart rates between 85-98 % of maximal heart rate recorded in professional 

football (Bangsbo, Mohr & Krustrup, 2006). VO2-max is defined as the maximum rate of 

oxygen consumption during incremental exercises. VO2-max measurements in English 

professional football players pointed at around 60 millilitres per kilogram bodyweight per 

minute, stating that the game demands high levels of aerobic capacity (Strudwick & Doran, 

2002). The game also put demands on player’s flexibility in the lower limb when the 

players perform football actions such as shooting and sprinting. Too much or to little range 

of motion in the lower limb may impair performance (Strudwick & Doran, 2002). Linear 
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sprinting is one of the most frequent actions performed in a game (Faude, Koch & Meyer, 

2013). English professional football players can perform a 10-meter sprint in 1.75 seconds 

(Strudwick & Doran, 2002). 63 youth athletes at the age of 12.7±1.3 performed a 5-meter 

sprint in 1.75±0.17 seconds and a 20-meter sprint in 4.06±0.24 seconds (Peñailillo, 

Espíldora, Jannas-Vela, Mujika, & Zbinden-Foncea, 2016). The linear sprint is also the 

most frequent action performed before creating a goal or a goal situation, making the factor 

highly important for a football player (Faude, Koch & Meyer, 2013). Within a game, a 

player performs between 700-1400 changes of direction, putting big demands on a player’s 

agility. This makes players agility highly associated with performance ability in football (de 

Hoya et al, 2016). Whether it is speed or agility, both of the skills are underpinned by 

strength. To accelerate mass, force is needed according to Newton’s second law. The force 

is a product of the muscles contracting. A muscle that is able to contract strongly and fast, 

can lead to lot of power production. Big forces created and directed down in to the ground 

could lead to fast actions such as sprints and/or agility (Jeffreys & Moody, 2016). The 

game of football also seems to be evolving to a faster game and faster players over time. 

This could potentially put an increase demand in sprinting ability on the future professional 

football players (Bush, Barnes, Archer, Hogg, & Bradley, 2015). 

 

Linear sprinting is a sprint performed in one direction without any turns or obstacles. The 

linear sprinting skill is a product mostly consisting of lower body power and speed. Linear 

sprint can be tested with a 20-meter sprint test, with complimenting measurements at 5 and 

10 meters (Sporis et al, 2009).  On the contrary, when moving the entire body in rapid 

movements, including changes of direction, is called agility. The complexity of agility 

makes the movement a product of many factors, such as balance, power and speed (Sekulic, 

Spasic, Mirkov, Cavar & Sattler, 2013). Within agility there are two different pathways. 

One is reactive agility, meaning the subject is due to react on a stimulus, making the test a 

cognitive and perceptual test besides a physical test. The other pathway is a non-reactive 

agility. This means a test primarily focusing on the ability to change direction in a 

preplanned test, not giving any ongoing instructions during the test (Sekulic et al, 2013). It 

has been discussed in the literature if non-reactive agility actually is factor for performance 

skill, but from a standardization point of view it can be still be used for tests (Jeffreys & 

Moody, 2016). A zigzag-test can be used to evaluate a subjects non-reactive agility 



	  
9 

(Dardouri, Amin Selmi, Haj Sassi, Gharbi, Rebhi & Moalla, 2014). Dardouri et al (2014) 

developed the test to mimic the football specific movement patterns. 

Acceleration and maximal speed  
The muscles are creating force when fibres of the muscles are contracted. There are two 

main types of muscle fibres; slow twitch fibres and fast twitch fibres. Slow twitch fibres 

contract and relax at a slower pace compared to fast twitch fibres. Slow twitch fibres are 

able to withstand fatigue much better then fast twitch fibres and fast twitch fibres are able 

to produce more explosive force compared to the slow twitch fibres (Beachle & Earle, 

2008). Football players have a high involvement of both types of fibres, however in an 

acceleration and a maximal sprint, a higher portion of fast twitch fibres are preferred due to 

the explosive contractility of the muscle fibre. A higher portion of fast twitch fibres aids the 

replenishing of ATP due to fast twitch fibres ability to store creatine phosphate. This is 

beneficial during sports involved in repetitive explosive actions (Beachle & Earle, 2008).  

 

Acceleration is the product of flight time and contact time in the ground, same as maximal 

speed. The difference between acceleration and maximal speed is during the acceleration 

phase, the purpose is to increase speed, while during maximal speed the purpose is to try to 

maintain the velocity. During the acceleration phase a longer ground contact time is wishful 

to increase the power produced into the ground. When maximal speed is achieved, a shorter 

ground contact will make the athlete able to keep the velocity due to usage of the stretch 

shortening cycle (Jeffreys & Moody, 2016). Five and 10 meters are considered important 

acceleration distances in football. A 20-meter sprint is considered a test for maximum 

speed at short distance, and is related to commonly occurring actions within the game 

(Peñailillo et al, 2016, Sporis et al, 2009). Top sprinting athletes can often accelerate up to 

50-60 meters, but professional football players usually reaches maximal speed after 17-20 

meters (Rumpf et al, 2011). 

Energy systems in sprinting and agility  
A twenty-meter sprint takes only a few seconds, making it a high intensity activity (Rumpf, 

Cronin, Oliver, & Hughes, 2011). All muscle contractions are created trough hydrolysis of 

the energy molecule adenosine triphosphate (ATP) to adenosine diphosphate (ADP) or 

adenosine monophosphate (AMP). There are three different pathways to resynthesize ATP 
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from ADP or AMP, the phosphocreatine system, short-term glycolysis and oxidative 

phosphorylation and they are always creating ATP but at different levels during different 

intensities (McArdle, Katch, & Katch, 2015). The phosphocreatine system can be used for 

up ten seconds. The short-term glycolysis system can work maximally around 60 – 180 

seconds. Through oxidative phosphorylation the muscles can produce force as long as 

energy and oxygen is present. The energy for creating a muscle contraction is stored in the 

bonds between the phosphates in ATP molecule. The energy from food is used to 

resynthesize ATP from ADP or AMP. Adding a free phosphate to the ADP molecule, or 

two phosphates to the AMP molecule creates new potential energy in the form of ATP 

(McArdle, Katch, & Katch, 2015). The most effective way of creating ATP is with the 

usage of oxygen, trough oxidative phosphorylation. However, during short bursts of 

actives, like in football, there may not be any oxygen available but the demand for energy 

is present. The muscle cells are able to resynthesize ATP from ADP, by adding a free 

phosphate from a phosphocreatine molecule, stored in the cell, to an ADP molecule, 

regenerating ATP that can create new muscle contractions. However, the storage of free 

phosphocreatine in the cell is limited and is only present for up to ten seconds. Working at 

maximal intensity after the phosphocreatine storages are depleted, will lead to a decrease in 

the ability to produce maximum force (McArdle, Katch, & Katch, 2015). There have been 

recordings of creatine phosphate storages with 30% less creatine phosphate compared to 

the resting levels, indicating that the game put high demands on this energy system 

(Bangsbo, Mohr & Krustrup, 2006).  

Rational 
Both speed and agility have been presented as high impact performance indicators in the 

literature. It has also been stated that young athletes enter puberty at different ages and that 

puberty may have a positive impact on both speed and agility. These differences may be 

equalled out when the players have reached the same maturation phases, but it may inflict 

the selection of youth national players. This was why a study needed to be done, comparing 

male youth players who have been picked out for the national teams and those who have 

not, and see if there were any group differences in speed and agility.  
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Aim 
The purpose of this study was to investigate if there is a difference in speed and non-

reactive agility between male youth football players selected or not selected for the national 

team. 

Research questions 
1. What is the difference in time, measured in seconds and percentage, between youth 

football players selected or not selected for the national team in a 5-, 10- and 20-meter 

linear sprint?  

2. What is the difference in time, measured in seconds and percentage, between youth 

football players selected or not selected for the national team in a non-reactive agility test? 

Methods 

Study design 
The study design was an observatory cross-sectional study. The subjects were monitored 

when they performed 20-meter sprint trough timing gates, to evaluate the sprinting 

performance skill. Within the 20-meters, data was collected from the 5 and 10 meter marks. 

A zigzag test was a test to evaluate the agility performance skill. The zigzag test consisted 

of a 15-meters sprint with seven sharp changes of direction in a predisposed setting. 

Subjects  
The subjects participating in the study were male youth football players at the age 17±2 

years. The subjects participating in the study were contacted trough the head coach of an 

under 19-team of an elite club in Sweden. Over 40 players were asked to participate in the 

study, but a total of 27 subjects agreed and participated in the study. The inclusion criterion 

for participating was to be part of either the seniors, Under-19s or Under-17s. The teams 

had to have at least one subject whom had been invited to a national team gathering. To be 

included in the national team group (NT), the subject had to have participated in at least 

one gathering with the youth national teams within the last two years. Eleven of the 27 

subjects hade been to a national team gathering and 16 subjects had not been to a national 

team gathering. The exclusion criterion was if the subjects had an injury in the lower 



	  
12 

extremity or played a game within 24 hours. All eleven subjects in the NT passed the 

exclusion criterions but four out of 16 subjects from the non-national group (NNT) were 

excluded due to reported injuries. The subject’s month of birth was analysed within the two 

groups. If a subject was born in January he was given a one, in February a two all the way 

up to December giving the number twelve, to describe the groups.  

Testing procedures 
All four tests were measured during one session. Five subjects were tested between nine 

and ten am and 18 subjects were tested between four and five pm. This was due to 

logistical issues. The 20-meter sprint and the zigzag-test took place at an indoor artificial 

grass arena. All players were instructed to wear football boots in the tests. Prior to the 

testing, all players completed a 15 minutes warm up (Dardouri et al, 2014). The warm up 

consisted of a five minutes low intensity general warm up, with light jogging. After that the 

test subjects performed ten minutes of a specific warm up, consisting of dynamic 

stretching, sprinting technique and rapid movements in different directions, with the 

purpose of mimicking the demands of the tests (McArdle, Katch & Katch, 2015). The test 

subjects were given three chances to perform the two tests and the fastest result was used in 

the statistical analyses. Between all attempts all test subjects had at least three minutes to 

recover. The results were measured in seconds and hundreds of a second (Peñailillo et al, 

2016).  The infrared beam on each timing gate was placed 0.9 to 1.0 meter from the ground 

(Peñailillo et al, 2016) in both tests. The validity of timing gates can be considered high, 

since the method is used as golden standard for validation of other methods (Varley, 

Fairweather & Aughey, 2012). Using timing gates (Ergotest Technology, Norway) for 

measuring sprint performances in seconds, have shown a strong intra- and interday 

reliability in distances ten and 20 meters, with differential ranges between 0.90 and 0.97 

with Pearson’s correlation coefficient. It is the most popular and most accurate way to 

measure sprint and agility (Rumpf et al, 2011). The zigzag-test is a reliable test to evaluate 

a subject’s non-reactive agility (Dardouri et al, 2014).  

Anthropometrics  
A subject’s anthropometry may clearly affect performance (Lloyd & Oliver, 2014). 

Therefor the subject’s height and weight were measured before the tests, to check for 

anomalies between the groups in height and weight that could explain a difference in 



	  
13 

performance. The subjects were measured for weight using a digital scale, wearing light 

clothes and no football boots, to the nearest 0.1 kilograms. The subjects height were 

measured with the subjects standing against a wall, using a measuring band, to the nearest 

0.1 centimetres (Milanović, Pantelić, Sporiš, Mohr & Krustrup, 2015). Average height and 

weight were used to describe the groups. 

Linear sprint test  
To test the linear sprinting skill, a 20-meter sprint test was used. The three different 

distances measured where five, ten and 20 meters. These distances were highly interesting 

distances for football players due to it being the most frequent action performed before a 

goal or goal chance (Sporis et al, 2009). The 20-meter sprint test used timing gates 

(Ergotest Technology, Norway). The timing gates were set up 1.5 meters apart and were set 

up at a distance of five, ten and 20 meters from the starting line. The subjects were 

instructed to stand behind a line, marked 50 centimetres from the starting line. Then the 

subjects were allowed to start the sprint whenever they felt ready. After the sprint, each 

subject was given his result individual and was asked if he wanted to run again. Every 

subject ran at least two sprints. 

Agility test  
To test the subject’s agility, an agility test called zigzag-test was used. The test consisted of 

a total distance of 15 meter. Within the distance there were seven sharp turns (Dardouri et 

al, 2014) (See figure 1). For the zigzag-test (See figure 1) the test subjects started with both 

feet 50 centimetres behind a marked line between the timing gates. The test subject starts 

the zigzag test with a 1.5-meter straight sprint. Then it was a 45-degree turn to the left and a 

2-meter sprint onto a 90-degree turn to the right. The test subject continued on with four 

90-degree turns after each 2-meter. The last turn was a 45-degree and then a 1.5-meter 

straight sprint over the finish line. The cones were 15 centimetres high. If a cone was 

knocked down, the result was not accounted for. (Dardouri et al, 2014). After the zigzag-

test, each subject was given his result individual and was asked if he wanted to run again. 

Every subject performed at least two zigzag-tests. 

 



	  
14 

 

Figure 1. The zigzag-test. The subjects ran from start to finish, performing seven sharp turns before sprinting 

through the timing gates. 

Statistics  
The data was analysed using IBM SPSS (version 22, IBM, New York, USA). A Shapiro-

Wilks test was used to test if the data was normally distributed. All four variables had a P-

value above 0.05 and therefor, parametric statistics were used for the analysis. The data 

were analysed using an independent T-test to compare the groups. All results were rounded 

to two decimals. Data was set to be significant with a p<0.05. The weight of the 

participants was measured in kilograms (kg) and the height was measured in centimetres 

(cm). The results of the sprint and agility tests were measured in seconds (s). Descriptive 

data was presented as mean and standard deviation. 

Ethical considerations  
The subjects of the study were all being informed about the possibility to stop their 

participation at any time without any repercussions (Declaration of Helsinki, 2013) and all 

data collected from the study were handled confidentially on a portable memory stick. The 

memory stick was handed in to the examiner after the study (SFS 2003:460). Before any 

participation in the tests, all subjects signed an informed consent (Appendix 1). It is to be 

noted that all subjects had a personal relation to the author of this study. The author was at 

the time of the study the strength and conditioning coach for the subjects. All subjects were 

informed that the result would not affect anything around the subjects place or situation in 

the teams or relation to the author.  

Social considerations 
Football is the world’s biggest sport (Sporis et al, 2009) and the potential benefits of the 

studied exceeded the risks. The outcomes of this study may assist coaches in the future 

when deciding which youth player who should be selected for a youth team or youth 

national team.  



	  
15 

Results  
The NT (n=11) and NNT (n=12) anthropometrics and birth of month were presented in 

Table 1. 

 
Table 1. The table describes the national team group (N=11) and the non-national team group (N=12) 
concerning height, weight and month of birth. 
 Weight in 

kilograms (kg) 

Height in 

centimetres (cm) 

Birth month 

average  

National team 

group (n=11) 

69.80±21.00 kg 179.7±10.30 cm 4.10 

Non-national 

team group 

(n=12) 

70.70±10.30 kg 178.40±11.60 cm 4.40 

 

In the 5-meter sprint test, the NT mean was 0.90 seconds with a standard deviation (STD) 

of 0.04 seconds, and in the NNT was 0.96 seconds with a STD of 0.04 seconds. The mean 

difference between the groups in the 5-meter sprint was 0.06 seconds. NT was 6.6% 

(p=0.003) faster than NNT in this test (see figure 2 and table 2). 

 

In the 10-meter sprint test, the NT mean was 1.67 seconds with a STD of 0.42 seconds, and 

in the NNT was 1.71 seconds with a STD of 0.45 seconds. The mean difference between 

the groups in the 10-meter sprint was 0.05 seconds. NT was 2.4% (p=0.020) faster than 

NNT in this test (see figure 2 and table 2).  

 

In the 20-meter sprint test, the NT mean was 2.90 seconds with a STD of 0.06 seconds, and 

in the NNT it was 3.00 seconds with a STD of 0.08 seconds. The mean difference between 

the groups in the 20-meter sprint test was 0.92 seconds. NT was 3.4% (p=0.007) faster than 

NNT in this test (see figure 2 and table 2).  

 

In the zigzag-test, the NT mean was 6.23 seconds with a STD of 0.33 seconds, and the 

NNT it was 6.42 seconds with a STD of 0.37 seconds. The mean difference between the 

groups in the zigzag-test was 0.19 seconds. NT was 3.0% (p=0.200) faster than NNT (See 

figure 3 and table 2). The results were not statistically significant in the zigzag-test.  
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Table 2. The table presents the results of the four tests and the mean difference in seconds and percentage. 
Standard deviation is presented in the exclamation marks. 
Tests and  

p-value 

National team 

(NT) mean test 

results in seconds 

(STD in seconds) 

n=11 

Non-national (NNT) 

team mean test 

results in seconds 

(STD in seconds) 

n=12  

Mean 

differences 

between the 

groups in 

seconds 

Difference in 

sprint and agility 

in percentage %  

 

5-meter 

sprint test 

p=0.003 

0.90 (0.04) 

 

0.96 (0.04) 

 

0.06 NT 6.6% faster 

than NNT 

10-meter 

sprint test 

p=0.020 

1.67 (0.04) 

 

1.71 (0.05) 

 

0.05 NT 2.4% faster 

than NNT 

20-meter 

sprint test 

p=0.007 

2.90 (0.06) 3.00 (0.08) 

 

0.92 NT 3.4% faster 

than NT 

Zigzag-test 

p=0.200 

6.23 (0.33) 

 

6.42 (0.37) 

 

0.19 NT 3.0 % faster 

than NNT 

 

 
Figure 2. The chart shows the difference in sprinting time between the NT (n=11) and NNT (n=12). All p-
values were <0.05 making the difference statistically significant. 
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Figure 3. The chart shows the difference in seconds, in the zigzag-test between the NT (n=11) and NNT 
(n=12). The p-value was >0.05 making the difference statistically insignificant.  

Discussion  
The major patterns from this study pointed towards the group with national team players 

(NT) having a statistically significant higher linear sprint ability compared to the group 

with non-national players (NNT), however no statistically significant differences were 

found in the non-reactive agility test.  

Results discussion 
The groups were evenly matched in height, weight and month of birth. No subjects were 

born in November or December. This could be a problem for the youth academy, missing 

out on underdeveloped talents born late in the year. Birth month data from Statistical 

Sweden on boys born between 1998-2001 shows that November and December were the 

two months of the year when the least amount of boys were born (Statistiska centralbyrån, 

2017). This may indicate that the lack of subjects born in November and December could 

be because of fewer boys being born in this period. The criterion for being included in the 

NT was set to have been invited to a national team gathering within the last two years, this 

makes it reasonable to consider that the subjects in both groups may have developed the 

physical attributes during this period. It may have been so that the subjects were selected 

the national teams because of or despite of their physical performance abilities at the time. 

Taking this perspective into account could make it harder to draw major conclusions from 

the results, however the statistically significant results in a linear sprint could result in a 

hypothesis that youth football players are selected on abilities related to maturation and not 

the holistic view of a football player under development. There was a statistically 

significant difference in the 5-, 10- and 20-meter sprint tests. The results from the non-
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reactive agility test were not statistically significant. It is interesting to see a pattern in the 

sprint tests, with the biggest difference between the groups was in the 5-meter sprint and 

that the difference being almost 50 % less in 20-meter sprint. In the 5-meter sprint the NT 

were 6.4 % faster than NNT, however in the 20-meter sprint the difference had decreased to 

3.4%. It would be interesting to see if the pattern follows if the subjects had been tested 

over a longer sprinting distance. The major reason why all the results from the sprinting 

tests were statistically significant, but not from the non-reactive agility test, is probably due 

to the difference in complexity of the tests. Both groups were faster in a 10-meter sprint, 

then results from a study on English professional football players. The English 

professionals had an average time on 1.75 seconds (Strudwick & Doran, 2002), and the 

average of the NT was 1.67 and in the NNT it was 1.71. This could indicate that after a 

certain level of speed, it is still possible to play at the highest level, however it should be 

noted that Strudwick and Doran’s (2002) study was from 2002 and the game is evolving to 

a faster and faster game, making the demands on speed higher now than it was in 2002 

(Bush et al, 2015). The subjects of this study performed the 5- and 20-meter sprint much 

faster then the younger athletes did at the Peñailillo el (2016) study. The time it took for the 

subjects from Peñailillo el (2016) study to perform a 5-meter sprint test was the longer than 

both of the groups in this study, in the 10-meter sprint test. This is an indicator of how a big 

difference age and maturity can affect physical performance. The difference in speed 

between the groups could affect the subjects ability to score goals considering linear sprint 

being one of the most frequent actions performed before a goal or a goal scoring 

opportunity (Faude, Koch & Meyer, 2013). The results from this study could indicate that 

the non-reactive agility test used in this study may not be used to detect and select talents, 

however the significant differences in linear sprinting may indicate that a linear sprint test 

could be used for talent detection. In future studies, it would be of interest to analyse the 

results from a larger number of subjects. It would also be interesting to follow up and see if 

the difference in sprint and agility evens out when all subjects have gone through all 

maturation phases using a longitudinal study design instead of the cross-section design used 

in this study.  

Methodological discussion 
The two different tests used in this study gave one statistically significant result and one 

statistically non-significant result. The sprinting tests had a high inter-test reliability with 
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the subjects producing almost the same results in all trials, this was probably due to the 

sprinting test is a non complex action. Dardouri et al (2014) developed the zigzag-test and 

probably because it was a relatively new test, no studies with results from test were found. 

The participants of the study indicated problems with the complexity of the zigzag-test. 

This could have been addressed for with a familiarization trial of the test. However, the 

zigzag-test mimics the game of football with many changes of direction and that was why it 

was chosen. This could imply that a separate study looking at agility tests in youth football 

players could be needed, were the participants are familiarized to the test before data 

collection. On the contrary, regarding the linier sprint test, one subject ran the exact same 

times on all three sprint distances on two difference trials in the linear sprint test, indicating 

a high reliability in this test. Height and weight were collected with a measuring tape and a 

private scale. This is not the golden standard to collect anthropometry measures, but it was 

chosen since the data was going to be used to make sure that there was not to big of a 

difference in between the groups. This study was a cross-sectional study and it is limited 

due to the fact that it were possible for participants to develop the sprinting ability after 

they were or were not selected for the youth national teams. A way that may give more 

accurate data would be perform a longitudinal study from the start of the selection process 

of the youth national teams until the end of the youth national teams, instead of a cross-

sectional study. 

Conclusion 
This study concludes that NT seems to be statistically significant faster in linear sprint time 

compared to NNT. There seems to be no statistically significant difference in the non-

reactive agility test, between NT and NNT. This could indicate that speed is an interesting 

ability to develop for youth football players to enhance the chances of being picked for a 

selected team. The statistically non-significant results from the non-reactive agility test 

indicate that the specific zigzag-test used in this study cannot be used to detect and select 

talents. The study found that the biggest difference between the groups was in a 5-meter 

sprint, indicating that shorter sprints could beneficially be more focused on compared to 

longer sprints. Future studies could be longitudinal and follow up if the difference in sprint 

and agility evens out when all youth players have gone through the final stages of puberty.  
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Appendix 
Jämförelse i sprint och agility mellan ungdomslandslagsspelare och icke- 

ungdomslandslagsspelare 
Syftet med studien är att undersöka om det finns några skillnader mellan sprint och agility 

hos två olika grupper av ungdomsspelare. Den ena gruppen är de spelare som blivit uttagna 

till en landslagssamling utav SVFF och den andra gruppen är dom som ännu inte blivit 

uttagna. Detta är viktigt att undersöka då kunskapen om det skiljer sig i eventuella 

prestationsförmågor mellan grupperna, kan träningsplaneringen planeras mer noggrant. 

Anledningen till att du har blivit tillfrågad till att delta i studien är för att du antingen blivit 

uttagen till en landslagssamling eller att du tillhör samma lag som en spelare som en spelare 

som blivit uttagen. 

 

Om du väljer att delta i studien kommer vi genomföra alla tester under ett tillfälle, som 

kommer ta ungefär en och en halv timme, då vissa av er komma deltaga i en liknande 

studie samtidigt. Väljer du bara att delta i min studie tar det circa 45 minuter. Vi kommer 

att mäta och väga dig i samband med testtillfället. För att testa förmågorna sprint och 

agility kommer du få genomföra två test. Det första testet är en rak sprint på 20 meter. Din 

tid i sprinten kommer mätas med hjälp av speciella grindar som mäter när du passerar 

mellan dem. Vi kommer testa din hastighet på att springa 5 meter 10 meter och 20 meter, 

men alla tre tiderna klockas samtidigt. Det andra testet är för att testa agility. Agility kan 

beskrivas som din förmåga att göra riktningsförändringar snabbt. Detta test kallas för ett 

ZigZag-test. Det går ut på att springa sicksack runt konor på en total distans av 15 meter. 

Det blir precis som i förra testet tre försök där det bästa räknas. Innan vi genomför testerna 

kommer en gemensam uppvärmning genomföras med hela gruppen på 15 minuter.  

 

Det är viktigt att du är medveten om att även om du påbörjar studien, är det okej att när 

som helst avbryta ditt deltagande utan att det påverkar något, och att du är medveten om att 

du deltar helt frivilligt. Där finns alltid en skaderisk när man utför tester med 100 % 

intensitet. Skulle en skada uppstå är du försäkrad via din hemförsäkring eller 

fotbollbollsklubb, men studien i sig tillhandahåller ingen försökring. Dina resultat hanteras 

helt konfidentiellt och det är bara du och testledarna som vet ditt resultat. 
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Informerat samtycke 

 
Nedan ger du ditt samtycke att delta i studien som kollar på om där finns några skillnader i 

sprints och agility mellan ungdomslandslagsspelare och icke ungdomslandslagsspelare. Läs 

igenom informationen noga och ge ditt medgivande genom att signera ditt namn nederst på 

sidan.  

 

Genom att signera samtycket medgiver jag att: 

- Jag har tagit del av informationen kring studien och förstår vad det innebär. 

- Jag har fått ställa de frågor jag önskar och vet vem som är ansvarig huvudman om 

jag har fler frågor. 

- Deltar frivilligt i studien och förstår varför jag blivit tillfrågad. 

- Vet att jag när som helst kan avbryta studien utan att ange orsak. 

- Jag intygar att jag har läst det informerade samtycket och tagit del av informationen 

kring studien. Jag förstår vad deltagande i studien innebär och ställer upp frivilligt. 
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Underskrift: ______________________________ 
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