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Ágrip 

Inngangur: Líkamleg viðmið í kvennaknattspyrnu geta verið mjög mikilvægur hluti af þjálfun 

leikmanna. Þau geta hjálpað leikmönnum að sjá hvar þeir standa þegar kemur að líkamlegri getu í 

samanburði við leikmenn á sama aldri. Það auðveldar þeim að setja sér markmið og eiga því 

auðveldara með að vaxa sem leikmenn.  

Markmið: (i) að búa til viðmið úr líkamlegum prófum fyrir knattspyrnukonur á aldrinum 14-18 

ára í loftháðri- og loftfirrtri getu, og skotkraft, (ii) að sjá hvort líkamleg geta getur breyst eftir aldri 

og (iii) að búa til plaggat fyrir þjálfara og knattspyrnustelpur á Íslandi með upplýsingum um viðmið 

og lýsingu á prófum.  

Aðferð: Gerðar voru líkamlegar mælingar á knattspyrnustelpum á aldrinum 14-18 ára 

(15.08±1.23). Hver þátttakandi var mældur í hæð og þyngd, 5x30m sprett prófi, Countermovement 

jump prófi, skotkraft, Illinois agility prófi, og Yo-Yo IE2 þolprófi. Líkamleg viðmið voru búin til 

eftir aldri: 14 ára (n=38), 15 ára (n=107), 16 ára (n=83), 17 ára (n=31) og 18 ára (n=42).  

Niðurstöður: Líkamleg viðmið sýndu að 17 ára leikmenn í Framúrskarandi hóp sýndu fram á 

bestu niðurstöður í loftfirrtum prófum. 18 ára leikmenn í Framúrskarandi hóp sýndu fram á bestu 

niðurstöður í loftháðum prófum og skotkrafti. Það var marktækur munur á milli aldurshópa í 

skotkrafti, Illinois prófi, Yo-Yo prófi, og hæð og þyngd.  

Ályktanir: Viðmiðin sýndu að líkamleg geta eykst með aldri. Loftháð geta eykst með hverjum 

aldursflokki en loftfirrt geta eykst til 17 ára en virðist svo staðna við 18 ára aldur. 

Leitarorð: frammistaða, líkamleg geta, líkamleg próf, viðmið, hraði, stökkkraftur, skotkraftur, 

snerpa, loftháð þol, loftfirrt. 
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Abstract 

Introduction: Standardized fitness norms in female football can be very helpful for players and 

their coaches. It can help with fitness screening, profiling, and monitoring where the players rank 

in comparison with other players similar in age. It can help them set goals and help them grow as 

a player.  

Objectives: (i) To make a standardized fitness norms for female football players aged 14-18 in 

aerobic-, and anaerobic capacity, and kicking velocity, (ii) to see if physical ability can change 

with age in female football players, and (iii) to make a poster with information and clarification of 

each test.  

Method: Female football players in Iceland, aged 14-18 (15.08±1.23) were tested in 5x30m sprint 

test, Countermovement jump test, kicking velocity, Illinois agility test and Yo-Yo IE2 test, and 

basic anthropometry was measured. Standardized fitness norms were made by age: 14 years 

(n=38), 15 years (n=107), 16 years (n=83), 17 years (n=31) and 18 years (n=42). 

Results: Standardized fitness norms showed that 17 years old players in Excellent norm performed 

better in all anaerobic capacity than other players. 18 years old players in Excellent norm 

performed better than other players in aerobic capacity and kicking velocity. There was a 

significant difference between age groups in kicking velocity, Illinois agility test, Yo-Yo test and 

basic anthropometry.  

Conclusion: Standardized fitness norms show that physical ability can change with age. Aerobic 

capacity increases with each age category but anaerobic capacity increases until the age of 17 but 

plateaus at the age of 18.  

Keywords: performance, sprinting, jumping, kicking, agility, aerobic endurance, age, norms.  
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Introduction 

Football is one of the most popular sports in the world and is played all over the world (FIFA,  

2018). Female football has been growing substantially over the last decades, popularity, as well as 

participation in professional and semi-professional football, has increased (Datson et al., 2014; 

Fahmy, 2011).  

The 2015 Women‘s World Cup had 24 participating nations, as there were only 16 nations 

from the previous tournament in 2011, so over the four years, there was a considerable jump in 

participation in female football (FIFA, 2016b). From the year of 2000 until 2006, when FIFA did 

the Big Count, the number of registered female players at the youth and senior level grew more 

than 50% (FIFA, 2007). Former president of FIFA (Federation International Football Association), 

Sepp Blatter, said that “The future of football is feminine” reflecting the rising popularity of female 

football. That also indicates that FIFA supports female football and wants women’s football to 

keep on growing (Martínez-Lagunas et al., 2014). As of 2016, there were 30 million female players 

worldwide registered and FIFA committed to increasing that number to 60 million by 2026 (FIFA, 

2016a). That goal will hopefully help women’s football to grow and develop across the world 

(FIFA, 2016b).  

 There has been an expansion towards professionalism in female football with players at the 

highest level, as they have become professionals and are employed as a football player, only. There 

has also been a development in female football for when it comes to semi-professionalism. In the 

last decade, there has been a significant increase in female football players that are making money 

for playing the sport (Datson et al., 2014). Due to that, players are training harder, and the demands 

are greater than ever before, and that is why the right training load and volume are important for 

physical performance and injury patterns (Arnason et al., 2004; Datson et al., 2014; Orendurff et 

al., 2010; Stølen et al., 2005).  

 Just like any other sport, it is essential that practitioners analyze female football. With more 

knowledge comes better coaches that can help players be better. Exploring demands when it comes 

to nationalities, competitive levels, sex, positional roles, and age will help the sport grow, as well 

as players and coaches (Martínez-Lagunas et al., 2014).  

There are still a few problems that female football is dealing with all over the world, and 

one of them is that the dropout rate for girls is remarkably higher than for boys. The reasons for 
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that are still unknown, but reasons for drop out of soccer are different between sex. Girls tend to 

let negative soccer coaching experience impact their decision on moving forward in football, as 

well as looking at soccer as more of a social activity than anything else (Heathley et al., 2013; 

Møllerløkken et al., 2015). In Iceland, the participation after 16 years old decreases considerably 

in female football. For instance in 2017 there were 5.185 registered 15 years and younger, but only 

2.376 registered players 16 years and older (ÍSÍ, 2018).  

 Several studies have been made in female football that concern differences between age 

groups when it comes to fitness. They show quite a difference between age groups when it comes 

to anaerobic- and aerobic capacity, anthropometry, and kicking velocity (H. Andersson et al., 

2010b; H. A. Andersson et al., 2010; Bangsbo et al., 1991; J. A. Davis & Brewer, 1993; Fiorilli, 

Mitrotasios, et al., 2017; Krustrup et al., 2005; Meylan et al., 2010; Reilly, Williams, et al., 2000; 

Stølen et al., 2005; Vescovi et al., 2011).  

“Relative Age Effect” (RAE) is a term that explains that players that are born early on their 

birth year are more likely to be excellent in their sport and studies have shown that U17 teams with 

an older squad win more games (Augste & Lames, 2011; Helsen et al., 2005). That is why age is 

something that can be interesting to investigate and to see if there is a lot of difference between 

players in fitness at different age categories. 

 

Objectives of this master thesis 

In Iceland, female football is the most popular female sport. In 2017 there were 7,500 registered 

practitioners (ÍSÍ, 2018). Icelandic female football is growing and there are many promising 

players that will hopefully thrive in the sport for many years to come.  

There are three objectives of this master thesis:  

1. To make a standardized fitness norm for female football players aged 14-18: 

A) To measure sprinting ability in female football players by age 

B) To measure kicking velocity in female football players by age 

C) To measure jumping ability in female football players by age 

D) To measure the agility in female football players by age 

E) To measure aerobic endurance in female football players by age  
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2. To see if/how physical ability can change with age in female football players.  

3. To make a poster with information and a clarification of each test. 

1. Literature review 

1.1 Physical demands in female football  
Football is an intermittent sport with periods of high intensity mixed with periods of low intensity. 

The sport involves walking, jogging, short repeated sprints, rapid acceleration, and deceleration, 

turning, jumping, kicking and tackling (Bangsbo & Michalsik, 2002). Football player performance 

depends on several factors like physical fitness, psychological factors, player technical skills, and 

team tactics. It is important that all aspects are in a good balance to be able to play football on an 

elite level. Although the sport is a team sport, the physical qualities and capabilities of every 

individual can have a large impact on the team’s performance (Haugen, Tønnessen, Hisdal, et al., 

2014; Mujika et al., 2009).  

 The demands of football have developed, as the sport has too over the years. The game is 

now faster and requires more intensity from every player. Data from the year of 1993 showed that 

national team players covered a total distance of 8,5 km in a match while more recent studies have 

shown an increase in the total distance covered, which is around 10-12 km (Datson et al., 2014; J. 

A. Davis & Brewer, 1993). The sport has been analyzed a lot over the years regarding physical 

demands and also on how to train football players looking at all of the following; tactic, techniques, 

fitness and psychologies (Bangsbo, 1994; Bangsbo et al., 2006; J. A. Davis & Brewer, 1993; T. 

Gabbett & Mulvey, 2008; S. M. Gil et al., 2007; Haugen, Tønnessen, Hisdal, et al., 2014; 

Ingebrigtsen et al., 2011; Krustrup et al., 2005; Martínez-Lagunas et al., 2014; Mohr et al., 2008; 

Reilly, Bangsbo, et al., 2000; Stølen et al., 2005; Williams & Reilly, 2000).  

When playing at an elite level, players are expected to have developed substantial aerobic 

endurance and aerobic power, in addition to agility. If a player has all those three qualities in store 

he should be able to maintain high power during fast movements in a 90+ minute match (Malone 

et al., 2018; Mohr, Krustrup, & Bangsbo, 2005; J. Sheppard & Young, 2006).  

When it comes to player’s characteristics in football and what to demand of the player, it 

can be varied between nationalities, competitive levels, positional roles, sex, and age. Cultural 

differences can have an impact on players in different nationalities, there can be differences 

between speed and technique with football players between league levels, and it is not fair to 
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demand the same from a defender and an attacker since those two positions embody different 

movements and objective. Female midfielders are the ones who tend to cover the greatest total 

distance (10.67±1.34 km). Defenders and attackers cover around 9.60 km. Although midfielders 

cover the greatest distance, attackers are the ones that have greater high-speed activities, like 

sprinting. Attackers sprinting (0.52±0.03km) is greater than midfielders and defenders (0.43±0.04 

and 0.33±0.05 km) as shown in table 1 (Di Salvo et al., 2010; T. Gabbett & Mulvey, 2008; S. M. 

Gil et al., 2007; Hewitt et al., 2008; Martínez-Lagunas et al., 2014; Mohr et al., 2008; Salvo et al., 

2007; Trewin et al., 2018).  

 

Table 1. Match physical performance with positional roles 

Positions Total Distance 

 (M±SD) 

High-speed activity(18km/h+)  

(M±SD) 

Sprinting(25km/h+)  

(M±SD) 

References (T. Gabbett & Mulvey, 

2008). 

(Mohr et al., 2008). (Hewitt et al., 2008). 

Defenders 9.62±1.20 km 1.26±0.11 km 0.33±0.05 km 

Midfielders 10.67±1.34 km 1.65±0.11 km 0.43±0.04 km 

Attackers 9.61±0.36 km 1.63±0.10 km 0.52±0.03 km 

 

Position-specific training has shown to improve players’ fitness for their playing position, 

which also provides the player with more tools to use in their tactical and technical responsibilities 

during each game. It’s essential for coaches to notice each players’ characteristics and to strengthen 

their weaknesses as well as to enhance their strengths (Svensson & Drust, 2005; Trewin et al., 

2018).  

Results have shown that there is some change in physical activity between first and second 

half in a match. Total distance covered has been shown to be consistent between halves (5.23 vs. 

5.21 km) but when it comes to high-speed running and sprinting it seems to be a reduction in 

second half compared to first half and that is because of a progressive fatigue in the match (Mohr 

et al., 2003).  

 

 

Prior studies have confirmed what we do know, that elite football players outperform non-

elite players when it comes to anaerobic endurance, anaerobic capacity and aerobic endurance 
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(Bradley et al., 2010; Mara et al., 2015; Vaeyens et al., 2006; Visscher et al., 2006; Williams & 

Reilly, 2000). With that knowledge, players and coaches are always trying to improve physical, 

technical, and tactical skills in football, but what is also important is to improve mental skills 

(Meylan et al., 2010).  Football has shown to require a lot of physical demands as well as mental 

on a player. The sport is an open-skill sport, which means that the environment can be 

unpredictable and externally paced. This contributes the importance of mental strength in football 

(Sakamoto et al., 2018). Other factors that can have an effect on performance in football are for 

example the presence of a competitor, playing surface, and weather conditions (Stølen et al., 2005).  

A study showed that anthropometric and other physiological characteristics like sprinting, 

jumping, decelerating, accelerating and kicking tend to be predictors of success in young football 

players (S. M. Gil et al., 2007) 

 

1.2 Physiological testing in female football  
Football is consistently growing and the demands on elite football players are increasing, so every 

year it is constantly becoming more challenging sport. If the task keeps getting harder for coaches 

to coach football players, it is essential for scientists and practitioners to seek further ways to train 

each player more individually. Then they could find what characteristics each player has to offer 

and work with that to help the team to be successful (Nevill et al., 2009).  

There are a series of things that need to be considered when it comes to training football 

players. Information about each player can be crucial when doing physical planning and 

preparation to help the athlete strengthen his weaknesses as well as embracing their strengths, and 

therefore, we have physiological testing. The more knowledge a coach has about his player, the 

more specific training he can provide and help the player to be both mentally and physically 

prepared to deal with the stress in matches (FIFA, 2016b). Implementing methods to assess 

physical performance can be easy to do, and it has become an invaluable component of player 

development, monitoring and talent identification in football (Reilly, Williams, et al., 2000). When 

coaches and players obtain objective information about player’s positions in fitness, it is easier for 

the coach to provide objective and open-minded feedback and install motivation in the player. 

Results of each test also provide coaches with a clear feedback on how their training sessions are 

affecting player’s fitness and performance (Svensson & Drust, 2005). It is also important for 
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coaches to think about recovery strategies and load management. Testing athletes provides more 

knowledge about your players’ physical shape (Haugen & Seiler, 2015).  

When testing football players, it’s not always needed to test all elements because one test 

can indicate a result in another test. Countermovement Jump (CMJ) test has been found to correlate 

strongly with the maximal sprinting speed in 20-40m (Shalfawi et al., 2014). With that knowledge 

it can be enough to only test CMJ or sprint and transferring the results to the other test, may be 

sufficient. That means that those who are able to run fast are more likely to be able to jump high 

(Ates & Cetin, 2017; Shalfawi et al., 2014). 

When testing football players, the best way to do that is during training periods like pre-

season. Then, it is easier to correct weaknesses and adjust player’s strengths to the sport (Haugen 

& Seiler, 2015; Svensson & Drust, 2005). It has been recommended by other practitioners that 

coaches implement a regular testing program over pre-seasons especially, to monitor players’ 

physical ability and their development. It is important to have at least 4-6 weeks between tests and 

to organize when to set up tests, what tests, where, and why  (Dillern et al., 2012; Haugen & Seiler, 

2015).    

There are two ways of testing; laboratory- and field testing. Laboratory tests are performed 

in a lab or, for example, on a treadmill, or a cycle where every situation is controlled, and it will 

measure exactly what the tests measure. Laboratory tests do require a great deal of technical 

equipment and specialized knowledge on how to use the equipment correctly. Sometimes it 

requires measuring oxygen or muscle activity, and that can be complex. The main difference 

between laboratory- and field tests is that the data from the laboratory tests can provide very 

accurate information about something isolated and controlled (Bangsbo & Michalsik, 2002; 

Svensson & Drust, 2005). There are pros and cons to each way of testing, but laboratory tests can 

be more time-consuming, more expensive, and sometimes it is difficult to access a laboratory 

facility. It has been recommended to rather do the laboratory tests in pre-season rather than in the 

competitive season, because of how time-consuming they can be (Svensson & Drust, 2005). One 

of the most frequently used laboratory tests for football players is VO2max test to measure maximal 

aerobic power. That test is performed on a treadmill for football players to assemble the activity 

pattern in the sport. Although these tests should rather be used as an assessment of general physical 

fitness than soccer-specific fitness (Poole & Jones, 2017; Svensson & Drust, 2005) 
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Field tests are performed on the field for the exact sport, such as on a soccer field for soccer 

players. They are known to provide a better measure of performance in soccer as it provides 

specific aspects of the game, and they are also in almost every way less expensive and take a 

shorter time than laboratory tests (Bangsbo & Michalsik, 2002). Despite high reliability and 

validity on a good field test it is important to know that a field test cannot 100% determine match 

performance, but it does a good job predicting. There are many factors that can impact the results 

of each test, but overall it is a better option when testing a whole team, which includes 20 players 

or more (Svensson & Drust, 2005). An example of a good field test for soccer players is the Yo-

Yo test, but that test was built to measure the ability to perform bouts of repeated, intense 

intermittent exercise and the ability to recover in a short period from intense exercise, which is a 

big characteristic in football (Bangsbo et al., 2008).  

To summarize, there are many reasons why physiological testing is important in football. 

It can evaluate each players’ position in the group, evaluate improvements, adjust the intensity in 

training, help with mental preparation, it can predict outcome, and it can also be a good way to 

teach players their limits, and help them detect how much stress they can handle and put on their 

body (FIFA, 2016b; Haugen & Seiler, 2015; Reilly, Williams, et al., 2000; Svensson & Drust, 

2005). Each youth players’ fitness assessments can have a major impact on their chances for 

growth and reaching a higher level in the sport (le Gall et al., 2010). While talent identification is 

based on numerous things in football, studies have shown that fitness assessment data can be 

crucial in those findings, and age-specific results can be helpful for coaches to develop their youth 

football players to improve (le Gall et al., 2010). 

 

1.3 Basic anthropometry 
Information on basic anthropometry in football players can provide useful information for those 

involved (e. coaches and players). It is important to know if a player needs to improve his physical 

condition, to adapt to the demands of the sport, which can make it easier for the coach to set up a 

training plan (Martínez-Lagunas et al., 2014). The link between anthropometric characteristics and 

performance in soccer has been proven to exist, and therefore, it should be used to identify talented 

players and also help players to sustain and improve their shape (le Gall et al., 2010; Williams & 

Reilly, 2000).  
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Earlier findings have shown that in men’s football it may be an advance to be a taller player 

for some positional roles, like goalkeeping, central defense, and attack (Reilly, Bangsbo, et al., 

2000). In female football a few studies have also shown that those players that tend to be taller and 

heavier than other players are goalkeepers, and that may be associated with their role in every 

match (Dillern et al., 2012; Haugen et al., 2012; Haugen, Tønnessen, Hem, et al., 2014; 

Ingebrigtsen et al., 2011). Other data shows that defenders are often taller than attackers and 

heavier than other outfield players (e. midfielders and attackers). These differences in positional 

roles may be because players with those characteristics find their way or are assigned to certain 

playing positions (Ingebrigtsen et al., 2011; Sedano et al., 2009). 

As table 2 shows, there is not a vast difference in anthropometry between nationalities or 

region, although Danish female players tend to be slightly bigger than Norwegian female players 

on average.  

 

Table 2. Basic anthropometry between nationalities/region 

References n Competition level  Nationality/region Age (y) 

M±SD 

Height (m) 

M±SD 

Weight (kg) 

M±SD 

(Castagna & 

Castellini, 2013) 

21 National team Italian 25.8±3.9 1.67±0.04 59.9±3.8 

(Gravina et al., 

2011) 

14 Highest division Spanish 25±5 ? 61±7.4 

(Ingebrigtsen et al., 

2011) 

29 Highest division Norwegian 20.8±3.7 1.66±0.05 60.7±6.6 

(H. A. Andersson et 

al., 2010) 

17 National team Scandinavian 27±1 1.68±0.02 61±1.4 

(H. Andersson et al., 

2010b) 

16 Highest division Scandinavian 22±3 1.67±0.05 64±2 

(Krustrup et al., 

2010) 

23 Highest division Danish 23 1.69 60.1 

 

 

1.3.1 Basic anthropometry and age 

Female players selected to be a part of national teams are often those competing in the top league. 

Prior studies on players (including goalkeepers) training with a national team at the age of 20-27 

years old, show that their height varies between 1.61-1.70m, and their weight has been 
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approximately 57-65kg. These variations between anthropometry reflect in age, positional roles 

and other physiological factors that each player has (H. Andersson et al., 2010a; H. A. Andersson 

et al., 2010; Castagna & Castellini, 2013; Gravina et al., 2011; Ingebrigtsen et al., 2011; Krustrup 

et al., 2010).  

There is a difference between anthropometry, physiological, and physical attributes when 

it comes to age. Studies have shown various results for female players at the age of 12-27 years 

when it comes to body height (155-175cm), body mass (48-72kg), and percent body fat (13%-

29%) (Martínez-Lagunas et al., 2014). 

Study on English female youth players showed an increase in height and body mass from 

the age of 10, 12, 14 and 16. The greatest increase in height was between the ages of 10 and 12 

(134.7±8.1 vs. 147.2±8.5), and the lowest increase was between the ages of 14 and 16 (159.2±7.4 

vs. 163.9±6.2), but in all circumstances height increased with higher age. When it comes to body 

mass, the results were identical in increasing with higher age, but the greatest increase was between 

the ages of 12 and 14 (37.6±8.0 vs. 50.1±7.6) (Emmonds et al., 2018).  

 

1.4 Kicking velocity  
Kicking velocity is a skill that has been studied widely in football, as it is one of the most important 

technical skill to have as a football player, since it is perceived to be a vital determinant in matches 

(Berjan Bacvarevic et al., 2012; Masuda et al., 2005; Rodríguez Lorenzo et al., 2015). The kicking 

skill is a blend of movements in motion, like rotation on thigh and shank, and hip flexion that is 

important to follow through with good extension on thigh and shank (Wickstrom, 1975).  

Football kicking performance usually depends on ball velocity and accuracy. Velocity is 

said to be more important than accuracy, as that it seems to be harder for goalkeepers to protect 

their goal and defend with the increased velocity of the ball, so the chance of scoring with the high 

velocity of the ball is more than if the kick is accurate with lower velocity (Markovic et al., 2006). 

 One of the first things coaches tend to notice when comparing individual players or groups 

is their kicking performance, yet there are not many coaches that include kicking accuracy test or 

velocity test into their testing routines (Berjan Bacvarevic et al., 2012; Reilly, Williams, et al., 

2000). Previous studies have shown various measures coaches have used to assess kicking 

accuracies like a number of goals scored in a game, number of shots on goal per match and the 

ability to kick the ball between 2 markers. A simple method to assess kicking velocity is by using 
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a radar gun and it is commonly used by coaches (Ali et al., 2007; Ferraz et al., 2012; Markovic et 

al., 2006).  

When thinking of talent identification and kicking performance, there are some things that 

are worth noticing. If kicking velocity is good with left and right legs, there is a higher chance of 

scoring goals. The most successful goal scorers can score with the non-dominant leg as well as the 

dominant. However, almost all players have a slower maximal ball velocity when kicking with the 

non-dominant leg (Barfield et al., 2002; Nunome et al., 2006). Studies show a significant 

correlation between the performance of vertical jump (e. Squat jump and Countermovement jump) 

and maximum kicking velocity with the dominant leg of female players (Rodríguez-Lorenzo et al., 

2016). Correspondingly, when trying to improve kicking performance, strength training, and sport-

specific kicking training can help a player improve (Ferraz et al., 2017; Markovic et al., 2006). 

When comparing kicking velocity between genders the results have shown that kicking 

velocity in females is significantly lower than males. What it is that influences these differences 

has not been found, but is thought to be because of male players tend to use different techniques 

than female players (Barfield et al., 2002; Rodríguez Lorenzo et al., 2015).  

 

1.4.1 Kicking velocity and age 

The skill of kicking a football has been shown to develop naturally from an early age because of 

increased body size and muscle strength, which comes with growth and maturation (Berjan 

Bacvarevic et al., 2012). The skill develops briskly between the ages of 4 and 6, and then at the 

age of 11-12, the skill has shown to be 80% complete, if the skill is trained (Bloomfield et al., 

1979; Lees & Nolan, 1998).  

Study in kicking velocity showed a difference between the ages of 12-13 vs. 14-15. Kicking 

velocity is significantly higher in female football players when they have reached 14 years of age 

(Berjan Bacvarevic et al., 2012). The pubertal stage seems to play a big part in kicking performance 

in football, at least with males. More powerful kicks with older male players shot that the players 

have a higher plantarflexion and a lower inversion angle as well as a higher hip flexion angle just 

before ball impact. So, as well as body size and muscle strength, the technique in kicking is very 

important, and that improves with age (Berjan Bacvarevic et al., 2012; Katis et al., 2015).  
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1.5 Anaerobic Capacity  
Football is mostly an aerobic game but with high anaerobic capacity. When sprinting, performing 

high intensity runs, jumping, accelerating, decelerating, and duel plays, anaerobic endurance is 

necessary. What separates top-class football players from other players is the number of high-

intensity running he can perform in one game (Little & Williams, 2005; Mohr et al., 2003; Stølen 

et al., 2005; H. A. Andersson et al., 2010; T. Gabbett & Mulvey, 2008; Krustrup et al., 2008). 

Despite that, researches have shown that in both female and male football, the team who loses a 

match tends to perform more high-intensity activities than the winning team. That might be 

because of the losing team’s attempt to win possession of the ball and the winning team trying to 

slow the match down to keep the score (Miñano-Espin et al., 2017; Salvo et al., 2009).  

Studies have found a positive correlation between a greater relative lower body strength, 

faster speed when sprinting, good repeated-sprint ability, and the risk of injury. The stronger 

players’ lower limbs are, the faster he can sprint, and his ability to perform repeated sprints can 

reduce the risk of injury. These findings can tell us how important it is to measure player’s fitness 

and to train anaerobic capacity in football players (Malone et al., 2019).  

 Although aerobic endurance is the main capacity during a football match, anaerobic 

endurance has shown to be as important for players to perform high-intensity activities 

(Bloomfield et al., 2007; Datson et al., 2014; Njororai Simiyu, 2012; Stølen et al., 2005). Those 

activities can be imperative for the outcome in a match, and it is why improving anaerobic capacity 

is a key element when training football players. Improved anaerobic capacity players can improve 

performance and results in matches (Iaia et al., 2009).  

 

1.5.1 Sprinting  

Match analysis has shown that high-intensity actions in elite female players represent 8%-12% of 

covered running distance, as high intensity is known to be 18km/h+. That is approximately 120 – 

150 high intensity running in a match. Short sprints are covered over a less than 6 seconds time 

period and cover 10-30m on average. Athletes get the energy to perform a single sprint of short 

duration through anaerobic pathways and the breakdown of intramuscular phosphocreatine and 

glycogenolysis. Although these actions only cover a small part of the running distance in a match, 

they are considered important, particularly at critical moments in a match like when scoring a goal, 

but 80% of goals scored in a match happen because of sprinting or high-speed running. Sprinting 
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actions are involved in ball possession and repossession, defense play, and attacks on goal (Faude 

et al., 2012; Mendez-Villanueva, Buchheit, Simpson, et al., 2011; Mohr et al., 2008).  

If a midfielder spends 11% of the match in high intensity running, he is still covering more 

than 1 km out of a total 11 km covered during the match so despite the game being predominately 

low intensity running, this 11% can be of great significance. That is why it is essential to 

incorporate anaerobic endurance training into account when coaching football players (Mendez-

Villanueva, Buchheit, Simpson, et al., 2011; Mohr et al., 2008).  Players’ ability to produce high-

speed running is one of the most important qualities for performance in football (Al Haddad et al., 

2015; Faude et al., 2012). There are many situations in a match that high sprinting ability can be 

an advantage, like attacking and in defensive situations. They can have a big impact on match 

outcome (Johnston et al., 2014).  

 Prior data has shown that high-speed running and sprinting in female football increases at 

a higher standard of competition. Players that play at the highest level, in a top league, perform 

28% more high-speed running and 24% more sprinting than players at lower leagues. Players also 

perform more repeated sprints during international matches with their national team than playing 

with their team in the top league (H. A. Andersson et al., 2010; T. Gabbett & Mulvey, 2008; 

Krustrup et al., 2008). These differences that separate the elite players from the average players 

are relatively small in the big picture. That’s why training to increase sprinting speed and to boost 

anaerobic endurance is important if a player wants to succeed in the sport (Haugen, Tønnessen, 

Hisdal, et al., 2014).   

 Repeated sprint ability (e. RSA) is players’ capability to perform a near maximal or 

maximal effort by high intensity running or sprinting with brief recovery jog or rest (Meckel et al., 

2014). It is a significant factor of each players’ performance in soccer, because of the high demand 

for repeated high intensity running and sprinting. Repeated sprints have been used for many years 

as the main training method to improve repeated sprint ability (RSA) in football (Bishop et al., 

2011). Repeated sprint test is a valid test to see how players handle the stress that is put on them 

in each match. Repeated sprint tests are often performed with repeated 5-6x 20-30m sprint with a 

25 second recovery period. These kinds of tests can reveal each player’s anaerobic endurance, 

sprinting velocity, and changes in the performance of the players, if done a few times over a pre-

season (Bangsbo & Michalsik, 2002).  
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Almost every soccer-related study that include sprint or anaerobic endurance testing used 

distance at 5-40m and that has been shown to be reliable. That is because the mass of the sprint 

range is 20m or shorter in a game. All those tests have their own testing methods including timing 

systems, procedures, and reporting methods (H. A. Andersson et al., 2010; Bangsbo & Michalsik, 

2002; Di Salvo et al., 2010; T. Gabbett & Mulvey, 2008; Haugen et al., 2012; Haugen, Tønnessen, 

Hisdal, et al., 2014; Mendez-Villanueva, Buchheit, Simpson, et al., 2011; J. M. Sheppard et al., 

2006). 

Timing methods can vary, which can make it hard to compare results between studies. But 

the most accurate and reliable methods are using fully automatic timing systems with photo finish 

analysis with high resolution digital line-scan cameras. They are expensive and that is why they 

are not used very often. Handheld stopwatch timing does not provide reliable results and therefore 

not an eligible method (Mayhew et al., 2010). The Brower Timing System is a much more reliable 

timing system. It is an electronic timing that activates when athletes touch an invisible scanner, 

and that can give accurate results (Duthie et al., 2006). There are two test methods that practitioners 

use when implementing the RSA test, and that is standing or flying start positions. Almost every 

sprint in a game starts with a “flying” position or from a walk, jog, or stride, so the flying position 

is more match-related scenario (Haugen, Tønnessen, Hisdal, et al., 2014).  

 

1.5.2 Sprinting and age 

30-meter sprints have been shown to vary from 4.34 - 4.96s sprinting time with players at the age 

of 21-27 (Martínez-Lagunas et al., 2014). Sprinting ability increases in females all through 15-17 

years of age (Vescovi, 2012). At that age, female players should be able to reach a speed of 

approximately 21-23 km/h in sprints over 30 m. After the age of 17, the mean sprinting speed 

seems to plateau. For instance, Vescovi et al. (2011) found no increase in sprinting ability for 

players at the age of 18-21. It appears that female players improve anaerobic performance through 

the younger years, at the age associated with high school (Vescovi et al., 2011).  

 A study performed on a high-level, youth female football players in England aged 9-16 

showed that sprinting speed increases with age as players under 10 years ran 30m slower than 

players under 12 years (5.75±0.31 vs. 5.19±0.33). Players under 14 years also ran slower than 

players under 16 years (5.01±0.28 vs. 4.81±0.24). The biggest changes in speed were from players 
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U10 and U12, which is probably because of the changes in height, therefore, stride length that is 

likely to happen around this age (Emmonds et al., 2018).  

 There are not many studies that show a significant difference in repeated sprinting ability 

after 16 years of age, but some studies have investigated if younger children are more capable to 

recover faster from high-intensity exercise than adults. Children (10.3+1.4years) depend more 

highly on oxidative metabolism and less on glycolysis than young adults (21.6+1.6years) during 

activities like repeated sprints (Falk & Dotan, 2006; Hebestreit et al., 1993). 

 

1.5.3 Jumping 

Vertical jumps are often performed in a football match while competing for the ball in the air. With 

good leg power and the right technique, players should be able to jump high and therefore improve 

their chances of winning the ball. Studies have shown that leg power improves with age, so older 

players should be able to jump higher than younger players (Emmonds et al., 2018; Spinks et al., 

2002).  What has also shown to increase leg power, and therefore have a positive effect on jumping 

height in football, are strength training programs off the field. They have proven to be important, 

especially on pre-season and should be implemented amongst regular football training on the field 

(Maio Alves et al., 2010; Wang & Zhang, 2016). Vertical jump has shown to be a predictor of 

good performance in football, and results for female vertical jumps have varied from 37-41cm 

(Castagna & Castellini, 2013; G. Hoare & Warr, 2000).   

Countermovement jump test (CMJ) is frequently tested amongst football players, but it can 

be difficult to compare results between studies, as testing procedures can differ. Sometimes it is 

executed with arm swing and sometimes without, as well as the equipment can be different as in 

contact mats or force platforms (Arnason et al., 2004; Castagna & Castellini, 2013; Mujika et al., 

2009; Sporis et al., 2010). Despite that, it has been accepted to measure power with the assessment 

of jumping skills (Stølen et al., 2005). A significant relationship between team success and average 

jump height when it comes to leg extension power has also been found (Arnason et al., 2004).  

 

1.5.4 Jumping and age 

Some data shows that CMJ improves fast with age until reaching 16 years, and then plateaus until 

21 years of age (Vescovi et al., 2011). CMJ is shown to vary from 28-50cm for players at the age 

of 21-27 years old (Martínez-Lagunas et al., 2014). 
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Castagna & Castellini (2013) tested the youth female Italian national team, U19, and U17 

in CMJ and it showed the difference between age groups as the national team jumped highest 

(34.3±3.9cm) and then U19 (31.6±4.0cm). Following the lowest score was the youngest team U17 

(29±2.1cm). When collecting data from the Italian team authors suggested that scores over 32.9-

34.4 for female footballers are more than acceptable when performing CMJ. On the other hand, 

they found out that a CMJ of or under 29.8cm should be considered a threshold when separating 

players in competitive levels and age groups (Castagna & Castellini, 2013).  

Study on high-level English female football players at the age of 9-16 years old showed an 

increase in jump height between all age groups. U10 had the lowest jump height (cm) (23.5±2.5), 

then U12 (27.3±4.3) with a small increase. U14 and U16 jumped higher than younger players, but 

U16 players had the highest jump height (29.1±4.4 vs. 31.4±6.4). These findings show that with 

higher age, and therefore increased body mass, that power output in legs increases as well, which 

leads to higher jump height (Emmonds et al., 2018). It confirms Vescovi et. al (2011) study that 

CMJ improves with age until 16 years old.  

Study on Spanish female players showed difference between age (23.1±2.9) vs. (17.3±1.6)  

in CMJ as older players showed better performance in jump height (32.6±3.7) than younger players 

(28.41±1.99) (Mujika et al., 2009).  

 

1.5.5 Agility 

Football players must be able to perform numerous short, explosive sprints, with brief recovery 

periods through a whole 90-minute match. Studies have shown that football players perform 

around 1300 changes in activity in a match without a ball. Acceleration, deceleration, and change 

of direction are three vital skills that need to be performed to be ahead of your opponent, which is 

always the goal in football (Chaouachi et al., 2012; Fiorilli, Iuliano, et al., 2017). Acceleration is 

the change in velocity, and the goal is to reach maximum velocity as fast as possible while 

deceleration is exactly the opposite, how fast you can slow down (Abbott et al., 2018).  

 The term “Agility” can be defined in two ways: Change of direction speed (CODS) and 

Reactive Agility (RA). These two definitions are fundamental components when assuming 

effective performance in many sports, one of them, football. CODS has been defined as the ability 

to decelerate, accelerate or change movement directions, like sprinting, eccentric and concentric 

strength power and reactive strength. Preplanned CODS are in short explanation sprints with a 
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change of direction. RA, on the other hand, is a response to a stimulus, not knowing where the ball 

or the opponent is heading and the ability to react as fast as possible. Agility is a crucial factor for 

success in football, both CODS and RA (J. M. Sheppard et al., 2006). The word “Agility” has a 

profound meaning to it and can be, as said before, interpreted in many ways. A player with good 

agility can have a good spatial attention, divided attention, working memory, and mentalizing 

capacity. All these characteristics have been referred to as game intelligence in sports (Vestberg 

et al., 2012). Agility or especially RA has been explained to be a multifaceted ability that can 

depend on a few motor abilities like strength, motor learning and biomechanics (Young et al., 

2015).  

 There are multiple situations in a football match that require a good capacity of 

accelerations, for example when in possession of the ball, when tackling an opponent and 

attempting to win the ball when in one versus one situation. The acceleration is very energy 

demanding and therefore considerable training (Osgnach et al., 2010). Deceleration is more 

connected to the CODS ability and is important in situations like regaining the ball or to avoid 

tackles from the opponent. When decelerating, the muscles contract in an eccentric movement, 

which can increase fatigue very fast. When the fatigue exceeds, non-contact injury can happen, 

such as anterior cruciate ligament injury, which is common in female football. This supports the 

importance of implementing match-specific training to enhance players’ acceleration and 

deceleration abilities to prevent these non-contact fatigue injuries (Alentorn-Geli et al., 2009; 

Lakomy & Haydon, 2004).  

 A study on acceleration and deceleration in female football showed that players performed 

423 (±126) accelerations and 430 (±125) decelerations per match. The number of accelerations at 

intensity was different between positions like central defenders, who performed less accelerations 

than any other player (Mara et al., 2017).  

 Most agility tests in football are designed to measure CODS ability rather than RA ability. 

What is common is zig-zag runs, turns, shuttle run, sideways runs and backward run. What is 

important to keep in mind is that agility patterns for each playing position are different, and in a 

perfect world, each player should be tested in the same agility patterns as he commonly runs 

through in a match (Sporis et al., 2010) Some scientists claim that field agility testing is the most 

fitting indicator of soccer performance (Mirkov et al., 2008) 
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1.5.6 Agility and age 

RA and CODS ability have been tested in between age groups. The older the players, the faster 

they go through agility tests like the Illinois Agility test. Fiorilli et al. (2017) tested players 12-18 

years old in agility, and the U12 players were slower in all agility tests compared to older age 

groups. The authors anticipated the need to train agility at this age because that age can be crucial 

for the improvement of skills like these. The reason why younger players are not as efficient in 

agility as older players can be because of immature skills, inexperience in movement, and lack of 

strategies to accelerate, decelerate, and in decision making. That is also the reason why 18 years 

old players are faster than younger players, because of their ability and experience in decision 

making and different movements. Body posture is also something players learn by playing the 

sport, and that can be helpful when accelerating and decelerating (Fiorilli, Mitrotasios, et al., 

2017). There does not appear to be any significant difference in RA between U14 and U16, while 

there are differences in CODS, attributed to diversity in power, technique and experience between 

the two age groups (Fiorilli, Mitrotasios, et al., 2017; Lovell et al., 2015).  

 CODS and RA are now defined as two separate skills that fall under the same term 

“Agility”, as a significant or high correlation between those two skills for athletes after the age of 

17 has not been found. A correlation in younger athletes, which then decreases with higher age, 

has been found. The reason is that CODS demands physical attributes like strength and speed while 

RA requires a mixture of physical attributes and responds to external stimulus (Chaouachi et al., 

2012; Fiorilli, Iuliano, et al., 2017; Fiorilli, Mitrotasios, et al., 2017; Young et al., 2015). 

 

1.6 Aerobic Endurance 
Football is a sport that demands an enormous aerobic endurance. Football players use their aerobic 

capacity approximately 80-90% of the match, and it is therefore very important for each player to 

train aerobic-, as well as anaerobic capacity, which players use around 10-20% of match time 

(Bloomfield et al., 2007; Datson et al., 2014; Stølen et al., 2005).  

 Aerobic endurance performance is dependent on several aspects, but one of them is 

maximal oxygen uptake (e. VO2Max) (McGawley & Bishop, 2015). Maximal oxygen uptake is 

the highest oxygen uptake that a player can produce during exercise, that is often running in 

football. Studies have shown a significant relationship between VO2Max and a distance covered 

during a match (Slimani et al., 2019). 
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Running distance covered in each match varies between few characteristics; nationalities, 

competitive levels, positions, and age, but the typical distance covered by a top-class female player 

during a match is 9–13km (Bradley et al., 2011). Studies on the distance covered in the highest 

division or national league female football measured with video tape have all shown to vary from 

9.3-10.4km (H. Andersson et al., 2008; H. A. Andersson et al., 2010; T. Gabbett & Mulvey, 2008; 

Hewitt et al., 2008; Krustrup et al., 2005, 2008; Mohr et al., 2008).A study on U18 female team 

showed average distance covered 9km and the distance covered at high intensity (1km) so that is 

similar to highest division players (Andersen et al., 2012). 

 Because the sport requires players to work at high intermittent intensities this many 

kilometers, the aerobic endurance plays a big role in each team’s performance. Many studies have 

compared playing positions to match performance and physical demands in football while there 

are not so many when it comes to age groups (Bradley et al., 2011; Gai et al., 2019; S. M. Gil et 

al., 2007; Metaxas, 2018; Mohr et al., 2003; Salvo et al., 2007). Midfield players cover greater 

distance than other players. However, it is important to take in count that majority of the distance 

is covered by walking or low intensity running for midfielders. The low intensity is crucial, but 

the high intensity in a football match is even more important when it comes to beating the opponent 

(Mohr et al., 2003). Studies on female football have shown that most of the match play is in low 

intensity using aerobic endurance with short bouts of high intensity. There is a difference between 

league level in how many short bouts of high-intensity there are in a game, but the higher the 

league, the higher intensity and therefore more sprints (H. Andersson et al., 2010b; Di Salvo et al., 

2010; Krustrup et al., 2005).  

Yo-Yo Test is a test that has been and is used to measure aerobic endurance in sports. 

Football is a sport that requires intermittent work from the players, and that is why the Yo-Yo 

intermittent recovery/endurance test is valid to measure the aerobic endurance of soccer players. 

There are two kinds of Yo-Yo tests, level 1 and level 2. Level 2 test is more challenging and should 

be used primarily on athletes. The difference between level 1 and 2 is implied by speed and time 

of rest (Bangsbo et al., 2008; Haugen, Tønnessen, Hisdal, et al., 2014). Yo-Yo Intermittent 

Endurance Test Level 2 (YYIE2) has been shown to be reproducible and can be and should be 

used to determine the aerobic endurance of elite soccer players. It has also been shown to be a 

sensitive tool that relates to match performance, which is always the goal when testing football 

players. The test can also differentiate between intermittent exercise performance of players in 
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various standards, like stages of seasons, as well as playing positions (Bradley et al., 2011). The 

Yo-Yo IE test has been shown to be strongly correlated with Vo2Max in young football players. 

Research on the validity of the Yo-Yo test also showed a correlation with 30m sprint test time 

(Wong et al., 2011). The Yo-Yo Test has become a common practice, used by many coaches for 

their soccer players, especially the level 2 tests. YYIE2 test has shown some positional differences. 

Wide midfielders are covering more distance than central defenders and attackers in both the first 

national team and at under 19 (U19) level (Mujika et al., 2009).  

 

1.6.1 Aerobic Endurance and age 

There have been some differences in results on YYIE2 between competitive levels and age, but 

Bradley et al. (2012) tested national team players, players in the highest division, and U20 national 

team players. National team players ran 1774±532m on average meanwhile the highest division 

players ran 1261±449m. There is a vast difference between players that are selected to play for the 

national team and those who are not, but still are playing at the highest division. U20 national 

players ran 1490±447m on average (Bradley et al., 2014).  

 When measuring VO2Max with adolescents, it seems to increase significantly with age 

according to other studies. Between the ages of 10 and 18 there is a significant difference. VO2Max 

can be a good indication of each player’s aerobic endurance and is a good measurement on that, 

as it can easily be translated to results on Yo-Yo tests and how far of a distance a player runs (Aziz 

et al., 2008; Canhadas et al., 2010).  

 

2. Age-related training in female football 

When it comes to training youth football players, both males and females, it is important to arrange 

workload to fit their physical shape and age (T. J. Gabbett & Whiteley, 2017). If a player gets an 

adequate workload that suits him where he is at, at the moment, it is more likely to improve his 

physical and performance qualities as well as to reduce the risk of injury (Malone et al., 2017, 

2018).  

Prior studies have shown that speed and ball technique are important discriminating 

characteristics in under 14 years old (U14) players, but with under 16 years old (U16) aerobic 
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endurance was more important (Vaeyens et al., 2006). The results indicate the importance to train 

football players according to their age.  

Studies have shown that physical performance for children improves with age (Berjan 

Bacvarevic et al., 2012; Bloomfield et al., 1979; Bradley et al., 2014; Castagna & Castellini, 2013; 

Emmonds et al., 2018; Fiorilli, Iuliano, et al., 2017; Fiorilli, Mitrotasios, et al., 2017; Karahan, 

2016; Lees & Nolan, 1998; Lovell et al., 2015; Martínez-Lagunas et al., 2014; Vescovi, 2012; 

Vescovi et al., 2011). There has been found a significant relationship between growth in youth 

players and performance in football, which occur according to age. With age, anthropometric 

characteristics grow, physiological and psychological ability enhances, technical and tactical 

characteristics develop and those changes can help players improve their competence in football 

(Davids et al., 2000; S. Gil et al., 2007; Lloyd et al., 2014; Williams, 2000). 

Physical performance characteristics continue to develop from childhood to adulthood and 

there are several factors that can affect this development in childhood, such as nutrition, physical 

activity, and exercise. All of these factors can have a significant effect on a child’s evolution to 

becoming an adult (Malina et al., 2015). Results on physical performance and age in football has 

more to do with biological maturation rather than anthropometric characteristics, and that should 

be taken into account when testing and training young football players (Mendez-Villanueva, 

Buchheit, Kuitunen, et al., 2011).  

Although physical performance in football improves with age (Berjan Bacvarevic et al., 

2012; Bloomfield et al., 1979; Bradley et al., 2014; Castagna & Castellini, 2013; Emmonds et al., 

2018; Fiorilli, Iuliano, et al., 2017; Fiorilli, Mitrotasios, et al., 2017; Malina, Rogol, Cumming, 

Silva & Gigueiredo, 2015; Karahan, 2016; Lees & Nolan, 1998; Lovell et al., 2015; Martínez-

Lagunas et al., 2014; Vescovi, 2012; Vescovi et al., 2011) there comes a time when performance 

starts to decrease, and that is around 30 years old. Professional football players aged >30 years are 

expected to show lower performance in the total distance covered, the number of fast runs and 

sprints compared with players under 30 years old. These findings were relevant for all playing 

position except for wide defenders. With that being said, there is one thing that does keep on 

improving with age beyond 30 years, and that is the ability to make successful passes (Rellán-

Guerra et al., 2019).  
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3. Standardized fitness norms 

Standardized norms in physical fitness can be very helpful for all athletes and their coaches. It can 

help with fitness screening, profiling, and monitoring where the players rank in comparison with 

other athletes in the same sport similar in age (Tomkinson et al., 2018). There have not been many 

norms published for youth players in football. Norms for children’s’ general physical fitness have 

been published and the aim of those was to develop sex- and age-specific norms to be able to 

measure fitness and cardiorespiratory endurance (R. Davis et al., 2000; Tomkinson et al., 2017, 

2018).   

Based on this information, the objectives of this thesis are: 

- To make a standardized fitness norm for female football players for the ages 14-18 

- To see if/how physical ability can change with age in female football players  

- To make a poster with information and a clarification of each test 
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4. A Manuscript of the study 

On the following pages is a manuscript of the current study as it will be submitted for publication. 

This includes the introduction, methods, results, discussion, limitations, conclusions, future 

research lines and bibliography.  

4.1. Introduction 
Football is one of the most popular sports in the world and is played all over the world (FIFA, 

2018). Female football has been growing substantially over the last decades, popularity, as well as 

participation in professional and semi-professional football, has increased (Datson et al., 2014; 

Fahmy, 2011) 

 Football is an intermittent sport with periods of high intensity mixed with periods of low 

intensity. The sport involves walking, jogging, short repeated sprints, rapid acceleration, and 

deceleration, turning, jumping, kicking and tackling (Bangsbo & Michalsik, 2002). Football player 

performance depends on several factors like physical fitness, psychological factors, player 

technical skills, and team tactics. It is important that all aspects are in a good balance to be able to 

play football on an elite level. Although the sport is a team sport, the physical qualities and 

capabilities of every individual can have a big impact on team performance (Haugen, Tønnessen, 

Hisdal, et al., 2014; Mujika et al., 2009) 

Several studies have been conducted in female football that concern fitness differences 

between age groups. They show a large variability between age groups when it comes to anaerobic- 

and aerobic capacity, anthropometry, and kicking velocity (H. Andersson et al., 2010b; H. A. 

Andersson et al., 2010; Bangsbo et al., 1991; J. A. Davis & Brewer, 1993; Fiorilli, Mitrotasios, et 

al., 2017; Krustrup et al., 2005; Meylan et al., 2010; Reilly, Bangsbo, et al., 2000; Stølen et al., 

2005; Vescovi et al., 2011). Physiological testing is important in football. It can evaluate each 

player’s position in the group, evaluate improvements, adjust the intensity in training, help with 

mental preparation, it can predict outcome, and, in addition, it can be an effective way to teach 

players their limits and help them see how much stress they can handle and put on their body 

(FIFA, 2016b; Haugen & Seiler, 2015; Reilly, Williams, et al., 2000; Svensson & Drust, 2005). 

Each youth player’s fitness assessments can also have a big impact on their chances when 

it comes to growing and reaching a higher level in the sport (le Gall et al., 2010). While talent 

identification is based on numerous things in football, studies have shown that fitness assessment 
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data can be crucial in those findings, and age-specific results can be helpful for coaches to develop 

their youth football players to improve (le Gall et al., 2010).  

Prior studies on female football players have shown that basic anthropometry can vary 

between age. Study on females training with a national team at the age of 20-27, show that their 

height varies between 1.61-1.70m on average, and their weight is approximately 57-65kg on 

average. These variations between anthropometry reflect in age, positional roles and other 

physiological factors that each player has (H. Andersson et al., 2010a; H. A. Andersson et al., 

2010; Castagna & Castellini, 2013; Gravina et al., 2011; Ingebrigtsen et al., 2011; Krustrup et al., 

2010). 

Another study on female players at the age of 12-27 showed that there is a difference 

between anthropometry, physiological, and physical attributes when it comes to age. Body height 

varies approximately 155-175cm, body mass 48-72kg and percent body fat 13-29% (Martínez-

Lagunas et al., 2014). A study of English female youth players showed an increase in height and 

body mass between the ages of 10, 12, 14 and 16. The greatest increase in height was between 

ages of 10 and 12 (134.7±8.1 vs. 147.2±8.5), and the lowest increase was between ages of 14 and 

16 (159.2±7.4 vs. 163.9±6.2), but in all circumstances height increased with higher age. When it 

comes to body mass, the results were identical in increasing with higher age, but the greatest 

increase was between the ages of 12 and 14 (37.6±8.0 vs. 50.1±7.6) (Emmonds et al., 2018).  

Kicking velocity is a skill that has been studied widely in football, as it is one of the most 

important technical skill to have as a football player, since it is perceived to be determinant in 

matches (Berjan Bacvarevic et al., 2012; Masuda et al., 2005; Rodríguez Lorenzo et al., 2015). 

The skill of kicking a football has been shown to develop naturally from an early age because of 

increased body size and muscle strength, which comes with growth and maturation (Berjan 

Bacvarevic et al., 2012). Study on kicking velocity showed a difference between the ages of 12-

13 vs. 14-15. Kicking velocity is significantly higher in football players when they have reached 

14 years of age (Berjan Bacvarevic et al., 2012). The pubertal stage seems to play a big role in 

kicking performance in football, at least with males. Therefore, in addition to body size and muscle 

strength, the technique in kicking is crucial, and grows with age (Berjan Bacvarevic et al., 2012; 

Katis et al., 2015).  

Football is mostly an aerobic game but with high anaerobic capacity, a player can have a 

significant effect on the outcome of the game. When sprinting, performing high intensity runs, 
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jumping, accelerating, decelerating, and duel plays, anaerobic endurance is required. What 

separates top-class football players from other players is the number of high-intensity running he 

can perform in one game (H. A. Andersson et al., 2010; T. Gabbett & Mulvey, 2008; Krustrup et 

al., 2008; Little & Williams, 2005; Mohr et al., 2003; Stølen et al., 2005). Match analysis has 

shown that high-intensity actions in elite female players represent 8%-12% of covered running 

distance (<18km/h). That is around 120 – 150 high intensity running in a match. Short sprints are 

covered over a less than 6 seconds and cover 10-30m on average. Although these actions only 

cover a small part of the running distance in a match, they are considered important, particularly 

at critical moments in a match like when scoring a goal, but 80% of goals scored in a match come 

from sprinting or high-speed running. Sprinting actions are involved in ball possession and 

repossession, defense play, and attacks on goal (Faude et al., 2012; Mendez-Villanueva, Buchheit, 

Kuitunen, et al., 2011; Mohr et al., 2008). Studies show that straight sprinting, like 30-meter 

sprints, are the most dominant powerful action, especially in offensive situations (Faude et al., 

2012). 30-meter sprint tests have been shown to last from 4.34 - 4.96 seconds for ages between 21 

and 27 (Martínez-Lagunas et al., 2014). It has been found that sprinting ability continues to 

increase in females until 15-17 years of age (Vescovi, 2012). After the age of 17, the mean 

sprinting speed seems to plateau as Vescovi et al. (2011) did find no increase in sprinting ability 

for players at the age of 18-21 years old. It appears that female players improve anaerobic 

performance through the younger years, beyond the chronological age associated with high school 

(Vescovi et al., 2011). A study performed on a high-level, youth female football players in England 

aged 9-16 years old showed that sprinting speed increases with age as players under 10 years old 

ran 30m slower than players under 12 years (5.75±0.31 vs. 5.19±0.33). Players under 14 years also 

ran slower than players under 16 years (5.01±0.28 vs. 4.81±0.24). The most substantial variations 

in speed were from players U10 and U12, which is probably because of the variations in height, 

therefore, stride length that is likely to happen around this age (Emmonds et al., 2018).  There are 

not many studies that show a significant difference in repeated sprinting ability after 16 years of 

age, but some studies have investigated if younger children have the ability to recover faster from 

high-intensity exercise than adults. Children (10.3+1.4years) depend more highly on oxidative 

metabolism and less on glycolysis than young adults (21.6+1.6years) during activities like repeated 

sprints (Falk & Dotan, 2006; Hebestreit et al., 1993).  
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 Vertical jumps are often performed in a football match while competing for the ball in the 

air. With good leg power and the right technique, players should be able to jump high and therefore 

improve their chances of winning the ball. Studies have shown that leg power improves with age, 

so older players should be able to jump higher than younger players (Emmonds et al., 2018; Spinks 

et al., 2002). Countermovement jump (CMJ) test is frequently tested amongst football players 

(Arnason et al., 2004; Castagna & Castellini, 2013; Mujika et al., 2009; Sporis et al., 2010). It has 

been accepted to measure power with the assessment of jumping skills (Stølen et al., 2005). Some 

data shows that CMJ improves fast with age until reaching 16 years, old and then a plateau in 

improvement happens until 21 years of age (Vescovi et al., 2011). Despite that, CMJ has shown 

to vary from 28-50cm for players at the age of 21-27 years old (Martínez-Lagunas et al., 2014). 

Castagna & Castellini (2013) tested the youth female Italian national team, U19, and U17 in CMJ 

and it showed the difference between age group as the national team jumped highest (34.3±3.9cm) 

and then the team under 19 years (U19) (31.6±4.0cm). Following the lowest score was the youngest 

team under 17 years (U17) (29±2.1cm). When collecting data from the Italian team authors 

suggested that scores over 32.9-34.4 for female footballers are acceptable when performing CMJ, 

when being a female football player. On the other hand, they found out that a CMJ of or under 

29.8cm should be considered a threshold when separating players in competitive levels and age 

groups. Study on high-level English female football players at the age of 9-16 years old showed 

an increase in jump height between all age groups. U10 had the lowest jump height (cm) 

(23.5±2.5), then U12 (27.3±4.3) with a small increase. U14 and U16 jumped higher than younger 

players, but U16 players had the highest jump height (29.1±4.4 vs. 31.4±6.4). These findings show 

that with higher age and therefore increased body mass that power output in legs increases as well, 

which leads to higher jump height (Emmonds et al., 2018). This confirms Vescovi et. al (2011) 

study that CMJ improves with age until 16 years old. Study on Spanish female players showed the 

difference between age (23.1±2.9) vs. (17.3±1.6)  in CMJ as older players showed better 

performance in jump height (32.6±3.7) than younger players (28.41±1.99) (Mujika et al., 2009).  

Agility is a crucial issue for success in football, both Change of direction speed (e.CODS) 

and Reactive agility (e.RA) (J. M. Sheppard et al., 2006). The word “Agility” has a lot of meaning 

to it and can be, as said before, translated in many ways. A player with good agility can have a 

good spatial attention, divided attention, working memory, and mentalizing capacity. All these 

characteristics have been referred to as game intelligence in sports (Vestberg et al., 2012). RA and 
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CODS ability has been tested in-between age groups. The older the players, the faster they go 

through agility tests like Illinois Agility tests (Fiorilli, Mitrotasios, et al., 2017). There has not been 

found a significant difference in RA between u14 and u16, but there has been found a difference 

in CODS as there is a difference in power, technique and experience between those two age groups 

(Fiorilli, Mitrotasios, et al., 2017; Lovell et al., 2015). CODS and RA are now defined as two 

separate skills that go under the same term “Agility” as there has not been found a significant or 

high correlation between those two skills for athletes after the age of 17 years old. There has been 

found a correlation in younger athletes, which then decreases with higher age. The reason is that 

CODS demands physical attributes like strength and speed while RA requires a mixture of physical 

attributes and respond to external stimulus (Chaouachi et al., 2012; Fiorilli, Iuliano, et al., 2017; 

Fiorilli, Mitrotasios, et al., 2017; Young et al., 2015). 

Football is a sport that demands a lot of aerobic endurance. Football players use their 

aerobic capacity about 80-90% of the match, and therefore it is very important for every player to 

train aerobic-, as well as anaerobic capacity which players use around 10-20% of match time 

(Bloomfield et al., 2007; Datson et al., 2014; Stølen et al., 2005). There have been some differences 

in results on Yo-Yo Intermittent Endurance Test Level 2 (YYIE2) between competitive levels and 

age, but Bradley et al. (2012) tested national team players, players in the highest division, and U20 

national team players. U20 national team players ran 1774±532m on average meanwhile the 

highest division players ran 1261±449m. There is a lot of difference between players that are 

chosen to play for the national team and those who are not, but still are playing at the highest 

division. U20 national players ran 1490±447m on average (Bradley et al., 2014). When measuring 

VO2Max with adolescents, it seems to increase significantly with age according to other studies. 

VO2Max can easily be translated to results on Yo-Yo tests and how far of a distance a player runs 

(Aziz et al., 2008; Canhadas et al., 2010).  

 When it comes to training youth football players, both males and females, it is important 

to adapt workload to their physical condition and age (T. J. Gabbett & Whiteley, 2017). If a player 

has a suitable workload, it is more likely to improve his physical qualities and performances as 

well as reduce risk of injury. This is also why age related training is important when training young 

adults (Malone et al., 2017, 2018).  

Standardized norms in physical fitness can be very helpful for all athletes and their coaches. 

It can help with fitness screening, profiling, and monitoring by seeing where the players rank in 
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comparison with other athletes in the same sport at a similar in age (Tomkinson et al., 2018). There 

have not been many norms published for youth players in football. Nevertheless, norms for 

children’s general physical fitness have been made, including developing sex- and age-specific 

norms for measuring  fitness and cardiorespiratory endurance (R. Davis et al., 2000; Tomkinson 

et al., 2017, 2018). Building on the general physical fitness norms, the developed objectives of the 

present study are: (i) To make a standardized fitness norm for female football players for the ages 

14-18 years old and (ii) to see if and how physical ability can change with age in female football 

players. 

 

5. Methods 

This is a descriptive analysis in collaboration with the Icelandic FA, Knattspyrnusamband Íslands. 

It describes fitness status on a two-year basis on the national youth female teams in Iceland. The 

independent variable for this analysis were test results that was used to develop a standardized 

fitness norm for female football players (CMJ, Illinois agility test, 5x30m sprint, kicking velocity 

and Yo-Yo IET2). The dependent variable was players’ age (14-19 years old).  

5.1 Participants 
A total of 301 measurements were made on female football players in this study and some players 

were tested more than once over the testing period from 10.11.17 – 29.01.20. All players were at 

the age of 14-18 years old. Mean age of participants was 15.08±1.23. 

Participants were selected by national team coaches as they were considered the best 

players at their age in Iceland and participated in training sessions and measurements. All players 

were tested in repeated sprinting ability, jumping ability, agility and aerobic endurance, and basic 

anthropometry was measured. 216 players of those 301 were also tested in kicking velocity on 

both legs. 

The players were categorized in age groups to compare means: under 16 years old (u-16) 

national team (n=146) with all players at age 13.11-15.11 years old, under 17 years old (u-17) 

national team (n=83) with all players at age 16-16.11 years old and under 19 years old (u-19) 

national team (n=74) with all players 17-19.01 years old. The players’ age was calculated from 

their birth date to the date of the test, presented in years and months.  
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 The players were also categorized in age groups to do standardized fitness norms: 14 years 

old (n=38) with all players 14.11 years and younger, 15 years old (n=107) with players 15 – 15.11 

years old, 16 years old (n=83) with players 16 – 16.11 years old, 17 years old (n=31) with players 

17-17.11 years old and 18 years old (n=42) with players 18-18.11 years old. Two players that 

participated in the tests were missing from these age group as they were 13.11 years old and 19.01 

years old. 

5.2 Procedures  
The tests took place in three different indoor football stadiums, Kórinn, Egilshöll and Skessan, 

over a two- and half-year period. All stadiums had an artificial grass. The data was collected in 14 

different test sessions. Before each measurement session all players performed a warmup, 

controlled by their coach. They had encouragement from coaches and practitioners throughout all 

measurements. Measurements were performed in this order:  

 

5x30m Repeated sprint test 

 Reference: Krustrup et al., (2006) 

 Objective: To evaluate anaerobic capacity (power & endurance) and to test players’ ability 

to perform repeated short sprints at maximum speed with short recovery. Average speed on 5x30m 

sprint was calculated (Krustrup et al., 2006).  

 Equipment: Brower Timing Systems  

Kicking Velocity   

 Objective: To evaluate the players’ kicking velocity with both right leg and left leg  

 Equipment: Sports Radar (1/100km/h)  

Basic Anthropometry  

 Reference: Keys & Brozek., (1953)  

 Objective: To evaluate players’ height and weight  

 Equipment: Seca 220 height and weight scale (1/100 kg) 

Countermovement Jump test  

 Reference: Bosco et al., (1983) 

 Objective: To evaluate players’ leg extension power and vertical jumping ability 

 Equipment: Perform Better Jump Mat (1/10cm) 

Illinois Agility test  
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 Reference: Getchell et al., (1979)   

 Objective: To evaluate players’ change of direction speed, deceleration and acceleration 

ability.  

 Equipment: Brower Timing Systems 

The Yo-Yo Intermittent Endurance Test Level 2 

 Reference: Bangsbo. (1994).  

 Objective: To evaluate the players’ aerobic endurance  

 

5.3 Statistical analysis 
Average results on age categories were assessed using IBM SPSS Statistics 25 through descriptive 

analysis. To detect differences in players’ age group and results on each test a one-way ANOVA 

analysis was performed with post-hoc Tukey HSD test. All results are presented as mean values 

for standard deviation. For all analysis statistical significance was set at p<0.05. Standardized 

fitness norms were made with results on every test and calculated by percentiles with split data on 

age groups. The norms were calculated by each age calculated with year. The age groups were 14, 

15, 16, 17 and 18 years old. Standardized norms have been identified as: Poor (95%), Under 

average (75%), Average (50%), Above average (25%) and Excellent (5%) (R. Davis et al., 2000).   

6. Results 

Table 3 shows if there was a significant difference between groups in each test. No significant 

differences were found between groups for the 30m sprint or CMJ test. The results for 30m sprint 

was the average speed for five sprints. A significant difference was found between groups and 

kicking velocity in both right and left leg. A significant difference was also found between groups 

and Illinois agility test, Yo-Yo test, and height and weight of the players. Details are listed in table 

3.  
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Table 3. Average test results on physical performance according to age group 

 U-16 

n=146 

U-17 

n=83 

U-19 

n=74 

 

P 

 

Differences 

Mean age (year) 14.79 ± .46 

 

16.05 ± .03 

 

17.6 ± .55 

 

<0.05 

 

19>16,17 

17>16 

Height (cm) 168.0 ± 6.2 169.3 ± 6.0 170.1 ± 5.2  <0.05 16<19,17 

Weight (kg) 58.96 ± 5.57 62.40 ± 5.90 63.37 ± 6.65 <0.05 16<19 

Kicking velocity - right leg (km/h) 76.8 ± 8.8 81.3 ± 7.2 83.5 ± 8.1 <0.05 16<17,19 

Kicking velocity – left leg (km/h) 68.6 ± 8.7 70.5 ± 7.4 77.5 ± 10.4 <0.05 19>16,17 

30m sprint (s) 

CMJ (cm) 

4.84 ± .18 

33.8 ± 7.0 

4.86 ± .21 

34.0 ± 6.3 

4.81 ± .21 

33.6 ± 7.6 

  

Illinois Agility Test (s) 17.0 ± .7 16.7 ± .7 16.3 ± .7 <0.05 19<17,16 

YoYoIE2 (m) 873 ± 273 988 ± 306 1100 ± 310 <0.05 19>17,16 

km/h = kilometer per hour, CMJ = countermovement jump, cm = centimeters, s = seconds, m = meters, kg = kilograms, 

YoYoIE2 = Yo-Yo intermittent endurance test level 2  

 

 

Standardized fitness norms for all physical tests are shown in tables 4.-9. Results with excellent 

players (5%) show that older players are performing better on average than younger players in 

every test except CMJ, Illinois and 30m sprint test.  

 

 
Table 4. Standardized fitness norms on kicking velocity with right leg test results by age 

 14 years old 

n=31 

(km/h) 

15 years old 

n=81 

(km/h) 

16 years old 

n=49 

(km/h) 

17 years old 

n=22 

(km/h) 

18 years old 

n=28 

(km/h) 

Excellent (5%)  88.0 94.6 93.0 94.8 101.8 

Above average (25%) 79.0 82.0 87.0 91.0 87.0 

Average (50%) 74.0 79.0 81.0 82.0 85.0 

Under average (75%) 71.0 71.0 78.0 77.2 81.0 

Poor (95%) 60.8 59.2 67.5 61.6 74.4 
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Table 5. Standardized fitness norms on kicking velocity with left leg test results by age 

 
14 years old 

n=31 

(km/h) 

15 years old 

n=81 

(km/h) 

16 years old 

n=49 

(km/h) 

17 years old 

n=22 

(km/h) 

18 years old 

n=28 

(km/h) 

Excellent (5%) 82.7 84.0 82.0 87.8 97.8 

Above average (25%) 74.0 78.0 75.0 79.7 86.5 

Average (50%) 68.0 69.0 71.0 74.5 78.5 

Under average (75%) 59.7 62.0 67.0 72.0 72.5 

Poor (95%) 52.6 55.1 55.0 45.8 58.2 

 
Table 6. Standardized fitness norms on 30m sprint test results by age 

 
14 years old 

n=38 

(s) 

15 years old 

n=107 

(s) 

16 years old 

n=83 

(s) 

17 years old 

n=31 

(s) 

18 years old 

n=42 

(s) 

Excellent (5%) 4.59 4.53 4.50 4.27 4.46 

Above average (25%) 4.68 4.73 4.71 4.66 4.69 

Average (50%) 4.76 4.84 4.86 4.86 4.81 

Under average (75%) 4.92 4.96 5.01 4.99 4.90 

Poor (95%) 5.26 5.20 5.23 5.20 5.18 

 
Table 7. Standardized fitness norms on CMJ test results by age 

 14 years old 

n=38 

(cm) 

15 years old 

n=107 

(cm) 

16 years old 

n=83 

(cm) 

17 years old 

n=31 

(cm) 

18 years old 

n=42 

(cm) 

Excellent (5%) 48.00 47.42 47.77 51.24 47.09 

Above average (25%) 41.49 37.70 38.80 39.60 38.83 

Average (50%) 34.95 32.20 32.60 32.80 30.30 

Under average (75%) 27.72 28.40 29.90 27.80 27.00 

Poor (95%)  22.80 24.04 24.72 21.66 23.32 

 

 
Table 8. Standardized fitness norms on Illinois Agility test results by age 

 
14 years old 

n=38 

(s) 

15 years old 

n=107 

(s) 

16 years old 

n=83 

(s) 

17 years old 

n=31 

(s) 

18 years old 

n=42 

(s) 

Excellent (5%) 16.08 15.64 15.59 14.90 15.33 
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Above average (25%) 16.67 16.49 16.39 15.79 15.84 

Average (50%) 16.93 17.04 16.74 16.50 16.27 

Under average (75%) 17.45 17.44 17.22 17.07 16.73 

Poor (95%) 18.72 18.32 17.99 17.80 17.48 

 

 
Table 9. Standardized fitness norms on Yo-YoIE2 test results by age 

 
14 years old 

n=38 

(m) 

15 years old 

n=107 

(m) 

16 years old 

n=83 

(m) 

17 years old 

n=31 

(m) 

18 years old 

n=42 

(m) 

Excellent (5%) 1214 1320 1520 1632 1702 

Above average (25%) 1040 1120 1200 1280 1320 

Average (50%) 800 920 1000 1040 1120 

Under average (75%) 600 680 760 880 910 

Poor (95%) 400 440 488 368 606 

 

7. Discussion 

The main findings of this descriptive analysis on female football players by age are those that 

physical fitness can change with age. There was a significant difference between age in height 

between all age groups but only between two age groups in weight. Kicking velocity showed 

significant difference in age in both legs. There was also a significant difference between age 

groups in Illinois agility test and the Yo-Yo test. Although all those results showed significant 

difference there were two test that did not show a significant difference between groups, 30m sprint 

test and CMJ.  

 The results show that age can have an impact on physical performance in female football, 

but they also show that there are a number of other factors that can contribute to physical attributes 

such as anaerobic- and aerobic capacity with players. Physical ability in aerobic capacity, kicking 

velocity and agility seem to have more connection with age than ability in anaerobic power like 

sprinting and jumping.  

 

7.1. Basic anthropometry  
Previous studies on basic anthropometry have shown various results on both height and weight as 

it varies between individuals (Martínez-Lagunas et al., 2014). A difference was found between age 
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groups for height and weight. Results on weight only showed difference between u-19 and u-16 

as the older group seems to weigh more than the younger. No difference was shown between the 

groups and u-17 group. Regarding height, there was a difference between u-16 and both groups, 

u-17 and u-19, so u-16 were not as tall as older players. No difference was found between u-17 

and u-19. Height of female players seems to increase the most before 14 years of age and therefore 

these results are consistent with that (Emmonds et al., 2018). When comparing height to other 

countries, it seems that the Icelandic players are taller than players in other studied countries (H. 

Andersson et al., 2010b; H. A. Andersson et al., 2010; Castagna & Castellini, 2013; Gravina et al., 

2011; Ingebrigtsen et al., 2011).  

It is safe to say that basic anthropometry is defined with so many other things than age 

alone, although age is one of few factors (H. Andersson et al., 2010a; H. A. Andersson et al., 2010; 

Castagna & Castellini, 2013; Gravina et al., 2011; Ingebrigtsen et al., 2011; Krustrup et al., 2010).  

 

7.2. Kicking velocity  
Every football player should train kicking velocity as it can be a determinant factor to their 

performance as velocity is more important than accuracy for scoring a goal (Markovic et al., 2006). 

Kicking velocity on right leg showed difference between groups. U-16 results were not as high as 

u-17 and u-19 so that seems to increase with age. Right leg was 95% of the time the dominant leg. 

Kicking velocity on left leg showed difference between u-19 and the two younger groups as it 

seems that the non-dominant leg (95% of the time) reforms with age.  

 The standardized fitness norms showed that 18-year-old players all had higher kicking 

velocity in both left and right leg than younger players, thus age seems to be a factor when 

increasing kicking velocity. Most studies on kicking velocity in football show increased velocity 

before pubertal stage. They show that technique and body strength has the most impact before 14 

years of age so after that age, all progress in kicking seems to be depend on each individual as well 

as other factors, such as age (Berjan Bacvarevic et al., 2012; Katis et al., 2015). 

 

7.3. Sprinting 
The 30m sprint test showed no significant difference between age groups U-16, 17 and 19. This is 

in line with previous studies that show no increase in sprinting ability for players after the age of 

17 (Vescovi, 2012). This study showed some plateau with “excellent”- and “above average” 
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players in sprinting after 17 years old as their sprint was faster at 17 years old than 18 years old. 

Older studies have showed that players increase anaerobic performance like speed, through the 

younger years before 18 years of age which is in line with this study (Vescovi et al., 2011). The 

standardized fitness norms show that the fastest sprint was acted by a 17-year-old. Improvement 

in speed seems to be highest around the age of 10-12, so it would have been interesting to test even 

younger players than 14 years old, to see if that is in line with the Emmonds et al. (2018) study.  

 It should be noted that other studies have shown it to be easier for younger children to 

recover after each sprint (Falk & Dotan, 2006; Hebestreit et al., 1993). This study shows the 

average speed of five sprints, which could therefore influence comparison between different age 

groups.  

 

7.4. Jumping 
No significant difference was observed between age groups in CMJ test. Earlier studies show that 

test results on CMJ vary between players 21-27 of age, but that could be because of any other 

reasons than age. Earlier studies also show that CMJ improves fast with age until 16 years of age 

and then a plateau occurs in improvement until 21 years of age, which corresponds to the results 

in this thesis (Martínez-Lagunas et al., 2014; Vescovi et al., 2011). Earlier studies also show that 

CMJ correlates strongly with 30m sprint testing (Ates & Cetin, 2017; Shalfawi et al., 2014). Thus, 

it does not come as a surprise that both CMJ and 30m sprints show no significance difference 

between age groups.   

 The standardized fitness norms in this study showed that average score for all ages is above 

34.4cm which is the score that other researchers have found to be acceptable when performing 

CMJ with female football players. The results of this support that. A score under 29.8cm has been 

thought to be a threshold when separating players in competitive levels (Castagna & Castellini, 

2013). Results in this study show that players in norm “under average” or “insufficient” is below 

that measurement in every age group. That shows us that the standardized fitness norm is parallel 

with those sayings because all results with “above average” or “excellent” are over 34.4cm.  

 

7.5. Agility  
The Illinois Agility test results showed that the u-19 group performed the test faster than the 

younger groups and therefore showed a significant difference between groups. Previous studies 
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show that the older a player is, the faster he performs the Illinois Agility test (Fiorilli, Mitrotasios, 

et al., 2017). The Illinois test is a CODS test and it has been found that age can affect results on 

those kinds of test and that can explain the reason why there is a significant difference between 

age groups.   

 

7.6. Aerobic endurance 
The oldest group, U-19, covered significantly longer distance at the Yo-Yo IE2 test compared to 

other two groups, U-17 and U-16. The standardized fitness norms for the Yo-Yo test show that 

with almost every age in every norm the distance increases. There was one exception in the Poor 

group (95%), with 17 years old, as they ran shorter distance than all other age group. These studies 

are parallel with previous studies that show that aerobic endurance increases with age (Aziz et al., 

2008; Bradley et al., 2014; Canhadas et al., 2010). Endurance training has not been perceived to 

be important for female football players until around the age of 15-16 years old so that could 

explain the reason for the increase with age, amongst many other things (Vaeyens et al., 2006). 

8. Limitations 

There are limitations to this study that need to be noted. First, all tests made from 2017 to October 

2019 were performed in Egilshöll or Kórinn which are isolated indoor arenas with a full-size 

artificial turf football field. All tests from October 2019 and until January 2020 were performed in 

a new indoor arena also with an artificial turf football field called Skessan. Skessan is not isolated 

which means that it is much colder there than in the other two arenas. It is not ideal to do physical 

measurements in a very cold setting, or around -3-0°C. The cold had the effect that it was 

impossible to continue with kicking velocity measurements, as they were too time-consuming, and 

players were not able to stay warm while waiting for the test. All tests in Egilshöll and Kórinn 

were performed on a Friday night, but when the tests were moved to Skessan they took place on a 

Monday, Tuesday or Wednesday morning. It would have been preferable to perform all the tests 

in the same location and at the same time of the week, to achieve a more accurate result.  

 Second, as these are players that were selected from various teams all over the country of 

Iceland, they had various coaches and various training sessions and plans during the week before 

tests. Some players had a difficult training session and even competed in a match a day or two 
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before tests, all of which can have an impact on each player’s results. In a more ideal setting it 

would have been possible to control the pressure and stress on players a few days before tests.  

 Third, basic anthropometry was measured in height and weight, but no measurements on 

lean body mass were made. There are pros and cons with that, but measurements of fat percentage 

would show a broader picture of a player’s physique. But that would also have required more time 

and could not have been performed in the stadium with the coldest conditions mentioned 

previously.   

 Fourth, some players had taken the tests often meanwhile others, often younger players, 

only took it once. Performing the tests for the first time does potentially have an impact on results 

as you know what is expected of you in advance.  

 Fifth, all those measures were performed on females known to be the best in football in 

their age group in Iceland, i.e. the results represent only elite players. The results from comparing 

the different age groups differ if they would include or emphasize the less skilled.   

 Sixth, measurements were performed throughout the season, consequently some 

measurements were performed in the beginning of November or December when players had just 

taken their off season while some measurements were performed in February or March when 

players had been training hard for 4-5 months. Results might have been different if measurements 

had onle been performed when players had been training and had time to get in shape.  

9. Conclusions 

The conclusions of this study were: 

1. Players under 16 years of age were significantly smaller in height than players under 17, 

and 19 years old. They were also significantly lighter in weight than players under 19 years 

old. Basic anthropometry seems to increase with age, but older studies show that it is also 

a mixture of other factors to that has the impact on height and weight.  

2. Kicking velocity on right leg seems to increase at one point in age as players under 16 years 

of age showed significantly lower velocity than older players. Kicking velocity on left leg 

seems to increase later than right leg as players under 19 years old had more kicking power 

than younger players.  

3. No difference was found between age in 30m sprint. Standardized fitness norms showed 

that 17 years old players run faster than all other age groups including older players.  
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4. No difference was found between age in Countermovement jump. Standardized fitness 

norms showed that 17 years old players jump higher than all other age groups including 

older players.  

5. Illinois agility test showed that players under 19 years old performed it faster on average 

than players under 16, and 17 years old.  

6. The Yo-Yo Intermittent Endurance test level 2 showed that players under 19 years old 

covered significantly longer distance than the younger players.  

10. Future Research Lines 

Future research on female football should aim on doing a longitudinal study on players from 13 

years old until 20 years old. It seems that puberty can have a high impact on the growth of female 

football players and as to how far they can succeed in the sport. Longitudinal study could add value 

to gathered information on each player and therefore show a more profound information on 

physical fitness and how it does or does not increase with age. It would also show if there is a vast 

individual difference between players in physical fitness.  

It would be interesting to add lean body mass measures, like skinfold, as they could show 

better results on basic anthropometry, since it does seem to have an impact on females, especially 

around puberty. Those measures would be a good addition, but they would have to be performed 

before each of the other tests, and players and coaches would be required to make room for extra 

testing time.  

Comparing results on same tests on gender could be interesting as to see if there is a 

difference between gender when it comes to age.  

Researches like this one can be beneficial to each coaches’ knowledge on how to assist 

their players to improve in his sport. It is also important for players to know where they stand 

compared to their peers, which can help them set new goals and help them grow as a player.  
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