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Abstract 

This project investigates the importance of factors influencing sprinting and agility in 

football performance. It focuses on training load and readiness factors in adolescent 

athletes. It highlights correlations between training load, readiness scores, and 

performance factors. Reference values for performance tests are provided from other 

authors. Its practical relevance is in optimizing training for a U16 team in an elite 

football club. It further considers factors like sleep, stress, and nutrition in relation to 

performance. Data collection was done through weekly testing over ten weeks. The data 

was then statistically analyzed. Strengths include manual timing of tests, while 

limitations include environmental influences such as testing surface and temperature. It 

is also limited in methods of data imputation. This project emphasizes monitoring of 

session RPE, addressing stress, promoting holistic well-being, and ensuring clear 

communication in project planning. This study underscores the importance of balancing 

physical and psychological factors for optimal athletic health and performance.  
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1. Scientific background 

 

The football player's ability to sprint and be agile are important factors for 

performing optimally in football, both during training and during competition as it 

contributes to more intense playing (1,2). Linear sprinting is also the most 

frequent action in professional football (3). These factors can be measured with a 

10 Meter Sprint test (10M) and The Illinois Agility Test (IAT), with accuracy and 

good reliability as well as validity (4,5).  

 

Previous studies have found that training load and measures of readiness, such 

as sleep and stress, are related to an elevated risk of injury. These factors are 

intimately connected and complexly influenced by each other and athletes who 

are stressed and fatigued perform worse in both training and competition (6,7). 

Calculating the session-rating of perceived exertion (sRPE) method has been 

proven a valid and reliable measurement of training load (8). This is a 

measurement of training load in arbitrary units where the individual players' 

reported rating of perceived exertion (RPE) 0-10 is multiplied by the total number 

of minutes in the relevant session. There has also been concluded a correlation 

with higher acute training loads, poor quality of sleep, high levels of perceived 

stress and an elevated risk of injury (9-11). 

 

Reference values for different sprinting distances (including 10 meters) and 

different ages from 9 to 35 years old, in football players, have been compiled by 

Nikolaidis et al (12). These reference values may be used for comparing the 

current athletes to the reference values of other equally aged athletes. These 

reference values can be found under Appendices. Although sources for reference 

values regarding the IAT are scarce, several studies have conducted the test in 

order to assess agility of young and adolescent athletes in different sports (13-

19). The result values from these studies could function as reference values for 

the IAT. Examples of these values can also be found in 7.1 Reference values - 

10 Meter Sprint Test  and 7.2 Reference values - Illinois Test, under 7. 

Appendices. 

 

Other authors have conducted similar observations, such as França et al (20). 

They investigated the effect that body fat percentage and lower body 

explosiveness has on speed and agility for assessing talent in young football 

athletes. This project however will be conducted through longitudinal 

observations over 10 week and investigate other factors related to performance. 

This project may ultimately underscore the weight of certain readiness factors 

and acute training load for performance in speed and agility. It will also not aim to 

aid in selection of talented athletes, yet rather aid in helping coaches find certain 

biopsychosocial factors to work with in order to increase the wellbeing and 

performance of adolescent athletes. For instance, Ommundsen et al (21) carried 

out a questionnaire-based cross-sectional field study where they examined the 

influence of either pressure or support from coaches and parents on adolescent 

football athletes. Their study indicated that pressure from parents and coaches 

relate to athletes worrying more and having a lower self-image of their own 

competence in football. They also found a relationship between supportive social 
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climates and athletes worrying less, having better friendships and a better self-

image of their own competence in football (21). 

 

This project also seeks to transfer the scientific findings and conclusions 

presented below, into practice. Sandbakk (22) reasoned that there is a need for 

sports researchers to understand coaches and athletes’ perspective on training 

and the surrounding factors, and also that sports organizations should include 

people with scientific knowledge in their everyday practice in order to reassure a 

good translation of scientific knowledge to practice (22). This statement indicates 

that more communication leads to a better understanding of the respective fields 

within the world of sports. Jones et al (23) presented a model with some 

highlighted steps for ensuring good integration of sports research into practice, 

see figure 1. They highlight the importance of involving relevant stakeholders as 

well as researchers in outlining the research questions. In the final steps of the 

model they discuss integration of research into practice and highlight the 

importance of feeding information back to relevant stakeholders in other ways 

than only peer reviewing and publishing. They also highlight the importance of 

further integration of research into practice (23). The author will aim to follow the 

steps of this model when outlining this project. 

 

 
Figure 1. Model presented by, and adapted from, Jones et al 2019. 

1.1 Aim 

 

The aim of this project is to investigate the relationship between weekly training 

load, certain biopsychosocial factors and performance in adolescent football 

athletes during 10 weeks. More specifically, the biopsychosocial factors 

considered in this report are freshness, muscle soreness, perceived stress, 

mood, hours of sleep, quality of sleep, quality of yesterday's dinner and quality of 

today’s breakfast. 
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2. Practical relevance 

 

The adolescent athletes relevant for this report (full description can be found 

under 3.1. Setting and participants) are in a developing phase to become great 

football athletes. The club has great resources such as coaches, medical 

personnel, a board of directors, engaged parents and a long history of 121 years 

as a sports club. The Head of Academy is a previous football player with a history 

of working as a football coach. Although the club has access to medical 

personnel, there are none in-field. It will therefore be of great value to the club 

and coaches to gain insight into other scientific approaches for enhancing 

performance. 

This project serves several practical values. It investigates the effect that several 

different biopsychosocial factors may have on performance. Understanding of 

this may give insight into what factors to push for enhancement of performance. 

These factors may influence the performance of the athletes in their everyday 

training and furthermore also affect their ability to improve in football and in their 

athleticism. This project may also provide a measurement to compare the team 

with reference values in performance tests (12,14). 

Ultimately this report may give insight into what factors to alter during the week to 

have the athletes maintain good performance. For instance, stress negatively 

correlated with the IAT, see figure 2. The correlation was -0.63. Note that a 

higher stress score indicates a lower level of perceived stress. Problematic levels 

of stress in adolescent male soccer athletes may be effectively addressed with 

cognitive behavioral therapy (24). The second readiness factor correlating most 

with the IAT was quality of sleep, see figure 3. The correlation there was -0.57. 

 

Figure 2. Visualization of the relationship between perceived level of stress and 

performance in The Illinois Agility Test. Correlation = -0.63 
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Figure 3. Visualization of the relationship between Quality of sleep and 

performance in The Illinois Agility Test. Correlation = -0.57 

 

3. Work flow 

3.1 Setting and participants 

 

This study was conducted within an elite football club in Northern Sweden and 

focused on their U16 team. Participants (n=19) were all male and had played 

together for about a year. Two athletes were goalkeepers, the rest were outfield 

players. Anthropometrics can be found in Table 1. Testing was conducted 

indoors on hall flooring during the first 3 weeks and outdoors on artificial turf in 

the remaining 7 weeks. Athletes were tested one by one during practice. A 

written consent form was signed by each participant, or custodians for 

participants aged under 15. The form can be found in 7.5 Informed consent form 

under 7. Appendices. 

 

3.1.1.  Table 1 - Anthropometry 

 Age (years) Height (cm) Weight (kg) 

Mean 14.66 170.42 62.42 

Median 14.7 172 61 

Std. Deviation .32 7.15 5.23 

Range 1.1 25 18 

Minimum 14 157 55 

Maximum 15.1 182 73 

 

3.2 Data collection and analysis 

 

Athlete-reported data of RPE and readiness factors were collected through a 

system called XPS. Included readiness factors can be found in Table 2. All 
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athletes report readiness factors on a numerical scale (1-10) in XPS, visualized in 

Table 2. Total readiness score is calculated through summarizing an individual’s 

readiness factors. Individual readiness factor scores, total readiness score and 

RPE ratings were reported on Tuesdays and Thursdays during the 10 weeks. 

 

3.2.2. Table 2 - Readiness factors and score description 

 

 
Table 2. Visualization of numerical rating scales for readiness factors and verbal 

description of rates. 

 

Test data was collected through weekly testing during ten weeks in pre-season. 

The 10M and the IAT were conducted on Thursdays during planned training 

sessions. Athletes were tested one by one during training. Test measures were 

gathered by the same person and athletes were given the same instructions for 

consistency and reliability (25). The IAT evaluates ability to change direction fast. 

The athlete usually starts in lying supine (4). However, a standing start was 

embraced for this project. The 10M evaluates ability to sprint. It is executed 

through measuring the time it takes for an athlete to run a 10-meter distance from 

stationary (5). More detailed descriptions of these tests can be found in 7.3 

Illinois test and 7.4 10 Meter Sprint test under 7. Appendices. 

 

The gathered data was processed and handled in Microsoft Excel and stored on 

a personal device belonging to the author, in accordance with GDPR. Out of a 

total of 380 data reports there were 42 occurrences of missing data. Last 

observation carried forward was used to fill in this missing data. All data was 

gathered, handled, and processed by the author.  

 

Correlation analyses were made from mean values of all participants' individual 

factors in relation to the 10M and the IAT. Correlation analyses were conducted 

in Microsoft Excel.  
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3.3. Results 

Over the 10 weeks, the factors correlating most with the 10M and IAT were sRPE 

and Total Readiness score. Correlations can be seen in figure 4-7. 

 
Figure 4. Visualization of the relationship between Session RPE and 10 Meter 

Sprint test. Correlation = -0.71 

 
Figure 5. Visualization of the relationship between Readiness score and 10 

Meter Sprint test. Correlation = -0.59 

 



 

9 

 
Figure 6. Visualization of the relationship between Session RPE and Illinois test. 

Correlation = -0.77 

 

 
Figure 7. Visualization of the relationship between Readiness score and Illinois 

test. Correlation = -0.76 
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4. Scientific reflections 

4.1. Outlining the project 

 

Initially contact was made between the author and the head of the academy. The 

U16 team was chosen as subjects for the project. The author together with the 

head coach of the U16 team and the author’s mentor developed the idea of the 

project. The informed consent form (found under 7.5. Informed Consent Form 

under 7. Appendices) was constructed and given to each participant along with 

verbal information on risks and benefits of participation. After 10 weeks of data 

gathering had passed, and only a few disagreements had arisen along the way, it 

was clear that the cooperation between the author and the coaches had worked 

well. 

 

4.2. Strengths and limitations 

 

Timing of tests were done manually by the author as the only test leader using a 

manual stopwatch. Some sources say handheld stopwatch measuring serves 

good reliability and accuracy when measuring performance in sprinting and agility 

(26-28), while other sources dismiss the handheld stopwatch as reliable and 

accurate in comparison to several other electrical devices for timing (29-31). 

 

This project has several limiting factors. There are several environmental factors 

that may influence the results of the performance test results. In the first 3 weeks 

of the project, testing was done indoors on sports flooring, in an ambient room 

temperature. In the last 7 weeks, testing was done outside on artificial turf with 

weather dependent conditions. This may have influenced performance variables, 

especially in the IAT, as swift changes of direction require good shoe to floor 

friction (32). 

 

Another limitation is that athletes were tested during practice. This may result in 

the first players tested being more energized than the last players, which may be 

exhausted. Although, all athletes went through a warm-up of at least 20 minutes 

before testing began. However, the warm-ups differed in contents between 

sessions and may have influenced the results. 

 

Last observation carried forward was used for imputation of data when there was 

missing data. This method is simple as it transfers the last observed data onto 

the missing slot, yet it may contribute to altering the outcome of the statistical 

analysis. This method may twist the result, of i.e. performance, both ways as the 

last observation may have been better or worse than the intended data (33). 
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4.3. Pitfalls 

 

Originally, the project was planned to include two more tests. The Landing Error 

Scoring System test (LESS) (34) and the Hamstrings to Quadriceps ratio (35) 

were considered good tests for evaluating the risk of injury to the anterior cruciate 

ligament (36,37). The LESS is a test of coordination in jumping and landing (34). 

The Hamstrings to Quadriceps ratio is a test of relative isometric strength (35). 

However, these tests were not included because of a limitation in time available 

for conducting tests and the root cause was a misunderstanding in the 

communication between the author and the football club in how much time was 

available for the testing. A lesson learned from this is the cruciality of making a 

clear plan, preferably visually, that all involved parties have understood and 

agreed on. 

 

4.4. Conclusions 

 

The main result of this project is that a slight yet steady increase in training load 

is related to an increase in sprint and agility. It also shows that a great readiness 

score is associated with increased performance. It may be reasoned that 

adolescent soccer athletes perform better and can sustain a steadily increasing 

training load if they manage their readiness factors well.  

 

5. Take-home messages 

 

● Consider monitoring session RPE closely as performance in adolescent 

athletes may increase with a slight but steady increase in training load. 

 

● If adolescent athletes express stress or bad quality of sleep, make sure to 

address the problem to promote athlete health, training, and performance. 

 

● Ensuring the holistic wellbeing of the athletes for greater readiness scores 

may in turn provide better performance and better training results. 

 

● When outlining projects in sports science, ensure good communication 

and agreement between all involved parties. 
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7. Appendices 

7.1.  Reference values 10 Meter Sprint test 

 

Uxx = Under the age of xx years old. 

Pxx = Percintile xx. 

-Recreated from Nikolaidis et al. 2016 (12) 
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7.2.  Reference values Illinois test 

 

 
ICODT = Illinois Change Of Direction Test 

-Recreated from Fiorilli et al. 2017 (14) 

 

 

  



 

17 

7.3. Illinois test 

Description of Illinois test. 

The Illinois Agility test assesses the subjects ability to change direction fast through 

measuring the time it takes to complete a 60 meter course with multiple changes of 

directions. 

The athlete starts from a standing position at the starting point. At the standardized 

command “Ready, set, go!” the athlete runs straight for 10 meters, makes a 180° turn , 

runs back to the middle cone on the left, makes another 180° turn, then zig-zags 

between the cones in the middle of the field, makes another 180° turn at the last cone 

and then zig-zags back between the same cones. The athlete then makes another 180° 

turn at the middle cone on the left, runs straight to the far end corner, rounds that cone 

with a 180° turn and completes the course by running the final 10 meters and passing 

the cone at the finish point. Athletes are instructed to run the course as fast as possible. 

The test leader starts the time at “go!” and terminates it when the athlete passes the 

final cone. 
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7.4. 10 Meter Sprint test 

Description of 10 Meter Sprint test. 

Four cones are placed in pairs 10 meters apart, the paired cones are spaced about 2,5 

meters apart to outline clear starting and finishing lines.  

The athlete starts from a standing position at the starting point. At a standardized 

command “Ready, set, go!” The athlete sprints at maximal speed without slowing down 

for the finish line. Athletes are instructed to run the course as fast as possible. 

The test leader starts the time at “go!” and terminates it when the athlete passes the 

finish line. 
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7.5. Informed Consent Form (38) 

Title: The Optimal Pre-Season Training Week: performance in adolescent football players 
 

Investigator: Dennis Wahlén 
 
Introduction 
You are being invited to participate in a research study. Before you decide whether or not to participate, it is important for you to 
understand why the research is being done, what your participation will involve, and what risks and benefits may be associated with 
your participation. 
 
Purpose of the Study 
The purpose of this study is to investigate the relationship between training load, readiness factors and performance in football. 
The secondary purpose of this study is to put these factors in relation to factors important for reducing the risk of injury. 
 
Procedures 
If you agree to participate, you agree to the following data being collected. Name, age, gender, RPE scores, readiness scores, test 
results. You will also be asked to participate in the following tests: 
 
Illinois test 
This is a test of agility, where the participant runs a total of 60 meters with 12 changes of direction. The test is measured in the number 
of seconds it takes for the participant to run the course.  
10 meter sprint test 
This is a test of speed, where the participant runs a total of 10 meters as fast as possible with no changes of direction. The test is 
measured in the number of seconds it takes for the participant to run the total distance. 
Landing Error Scoring System test (LESS) 
This is a test of coordination in jumping and landing, where the participant jumps from standing on top of a 30 cm high box or platform, 
beyond a certain distance and then jumps off from that point again. The jumping will be filmed with a system camera and the videos 
will be analyzed post testing and compared to a certain form. 
Hamstrings to Quadriceps strength ratio 
This is a test of relative isometric strength in the hamstrings and the quadriceps musculature. The testing is conducted with a hand-
held dynamometer and will be measured in kilograms of force produced. 
 
Risks and Benefits 
There are several potential risks and benefits associated with participation in this study. Some of the risks include knee injury, soft 
tissue injury, traumatic injury and injury due to overload, however, these risks of injury are also present when participating in football. 
Some of the benefits include enhanced coaching and monitoring of training load and readiness factors as well as reduced risk of injury. 
 
Confidentiality 
Your participation in this study will be kept confidential to the extent allowed by law. All data collected during the study will be stored 
in a secure location and only accessed by authorized personnel. Your name and other identifying information will not be included in 
any reports or publications resulting from this study. 
 
Voluntary Participation 
Your participation in this study is completely voluntary. You have the right to withdraw from the study at any time without penalty. If 
you choose not to participate or if you withdraw from the study, there will be no negative consequences. 
If the participant has not yet turned 15 years of age, this consent form must be signed by all custodians. 
 
Contact Information 
If you have any questions or concerns about the study, you can contact the investigator at dewa2300@student.miun.se. If you have 
questions about your rights as a research participant, you may contact Dr. Kerry McGawley, kerry.mcgawley@miun.se, Course leader at 
Mid Sweden University. 
 
Statement of Consent 
By signing below, you acknowledge that you have read and understood the information provided in this consent form, that you freely 
and voluntarily consent to participate in this study as well as to share the data mentioned above and that the collected data may be 
anonymized and published.  
 
Participant Signature: _____________________________________________________________ Date: _____________ 
 
Custodian Signature 1: ____________________________________________________________ Date:______________ 
 
Custodian Signature 2: ____________________________________________________________ Date:______________ 

mailto:dewa2300@student.miun.se
mailto:kerry.mcgawley@miun.se

