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Abstract 

 

Hamstring injuries are the most common injuries in football, while hamstring muscles 

are to the most affected by adolescent growth spurt. Hamstring injuries have remained 

as a huge problem in the sport of football as their prevention has been proven to be dif-

ficult, despite the vast amount of studies and research done about hamstring injury pre-

vention.  

 

The theoretical background of this thesis consists of adolescent growth spurt, how it af-

fects the training and playing of football and also the anatomical structure of the ham-

string and information about hamstring injuries and the risk factors and injury prevention 

methods associated with them. 

 

The methodology of this thesis is practical-based which is supported by an evidence- 

based theoretical background. The practical implementation section of the thesis was an 

information package for a local Finnish football club. The objective of the information 

package was to increase knowledge about playing and training football during an ado-

lescent growth spurt and its’ target group was boys aged 13-15 and their parents. 

 

As a result of this thesis the information package was created. It contains 5 pages. The 

content of the information package is based on the theoretical background of this thesis 

which means that it contains information about hamstring injuries and the risk factors 

associated with them, adolescent growth spurt and how it affects playing football, recov-

ery and what kind of exercises should be done for hamstring injury prevention. 
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INTRODUCTION 

Football is the most popular hobby among adolescents between the ages of 11-15 in 

Finland. Football can take between 8-25 hours from their weekly schedule depending 

on their level of play, without including the time that it takes to travel to the training 

sessions and back home. (Koskinen, Hynninen & Raimoaho 2018) Injuries can be a 

negative side effect of playing sports or being physically active and in professional 

team sports they not only have an effect on the affected individual, but also the perfor-

mance and wealth of the team. Hamstring injuries have remained as an important med-

ical issue in football since they are the most prevalent injuries sustained in football, 

despite having a vast amount of research and studies done about them. Most hamstring 

injuries in football are sustained during sprinting, kicking the ball, when performing 

sliding tackles or in quick changes of direction. (Bahr, McCrory, Laprade, Meeuwisse 

& Engebretsen 2012 40-42; Buckthorpe et al. 2019, 449; Lahti 2020.) 

 

Lack of muscle strength and muscle tightness are among the intrinsic risk factors as-

sociated with hamstring injuries and they are also among some of the effects an ado-

lescent growth spurt can have on the body. The hamstring muscles can be considered 

to be the most affected muscles by the adolescent growth spurt (Alvarez-Ponce & Guz-

mán-Muñoz 2018; Buckthorpe et al, 451. 2019; Midwinter 2017). Adolescent growth 

spurt usually affects boys more than girls due to boys growing at a faster rate, which 

can also increase the effects that the growth spurt has on playing sports. (Ashburner 

2019; Midwinter 2017). 

 

Multifactorial approach is currently agreed to be most effective way of preventing 

hamstring injuries among researchers. Exercises that target the hamstrings and espe-

cially increase the eccentric strength of the hamstrings have been proven to be effec-

tive, but also lumbopelvic stability training and exercises that target other surrounding 

muscles, while high-speed sprinting has in more recent studies been used and studied 

as a hamstring injury prevention intervention. (Buckthorpe et al. 2019, 453; Lahti et 

al. 2020; Schuermans, Danneels, Van Tiggelen, Palmans &Witvrouw 2017.) Proper 

recovery after sport, for example good nutrition and sufficient amount of sleep, are 

also ways of preventing hamstring injuries. (Gallucci 2018; Rollo & van Loon 2018) 
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This thesis was done for a local football team FC Jazz and an information package 

about hamstring injury prevention adolescent growth spurt was done as the practical 

implementation. The information package aims to explain the hamstring injuries and 

what causes them and how adolescent growth spurt affects playing football while also 

providing information about hamstring injury prevention. 
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1 AIM AND OBJECTIVES 

 

The aim of this thesis is to provide information about hamstring injury prevention dur-

ing an adolescent growth spurt and how the growth spurt affects the body as well as 

hamstring injury risk factors, exercises and other methods used in hamstring injury 

prevention, by creating an information package. The information package is directed 

mainly at the players and their parents, but also the coaching staff.  

The objective of this thesis is to help the prevention of hamstring injuries of a local 

football team’s boys aged 13-15 during growth spurt. 

2 EFFECTS OF AN ADOLESCENT GROWTH SPURT IN THE BODY  

2.1 Puberty 

Puberty is a period of life during adolescence that is defined by the development of 

physical growth, maturation of psychosocial skills and sexual characteristics in the 

adolescents’ body. Timing of puberty and its rate of progression are highly individual 

and vary a lot especially between genders, but the stages of the process and the pubertal 

changes occur in a predictable step by step manner, which can be seen in Figure 1. 

(Brown, Patel & Darmawan 2017.) During puberty the adolescent gains full reproduc-

tive ability and adult features, which depend on their sex. (Hirsch 2019) 

 

Puberty is started by increased pulses of the gonadotropin hormones and the hypothal-

amus, which first begin occurring during nights but later happen throughout the day. 

This developmental change occurs typically six months to a year earlier in females 

than in males. In males this triggers the increase of size of the testes as they start to 

produce testosterone under the stimulation of gonadotrophins, which is also character-

ized as an onset of puberty. The hypothalamus is responsible for secreting the lutein-

izing hormone, which causes the testes to produce testosterone. The increase in testos-

terone levels causes the reproductive organs to grow and mature, bones and muscles 
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to grow, changes in voice and it causes pubic and facial hair to start growing. (Hayward 

2003, 22; Hirsch 2019.)  

 

 

 

 

 

Figure 1 Changes during puberty and the timing of the changes (Hirsch 2019) 

 

2.2 Adolescent growth spurt 

The adolescent growth spurt happens as part of puberty and it affects all of the different 

structures of the body, but its effects are not limited to just structural changes and have 

a significant effect on the whole body of the adolescent (Komulainen 2016). During 

adolescence and adolescent growth spurt height, weight, body composition, muscle 

growth and strength, flexibility and bone mass are all changing (Brown, Patel & 

Darmawan 2017). 



7 

 

 

Growth spurt affects all children when growing up, but usually affects boys more due 

to more rapid growth. While the growth spurt affects all muscles, the most common 

tight muscle during a growth spurt is the hamstring muscle, which affects the ability 

to fully straighten the spine (Midwinter 2017). The length of the bones grow faster 

than the length muscles and tendons, which increases the tightness and traction of the 

affected structures and will eventually cause inflammation. If an adolescent is physi-

cally very active during the adolescent growth spurt, the affected muscles can become 

very stiff, which can further limit their ability to participate in physical activity as it 

increases the risk of injuries.  (Ashburner 2019.) 

 

 

 

3 PLAYING FOOTBALL DURING AN ADOLESCENT GROWTH 

SPURT 

3.1 Football as a sport 

Football is a physically demanding contact sport that involves walking, running, 

sprinting, fast changes of direction, tackles, jumping, heading and kicking. The aver-

age distance that an adult professional footballer covers during a match can vary be-

tween 10 and 15km, which contains multiple sprints as well as walking, jogging and 

running, which means that the fatigue caused by a football match is comparable to a 

half marathon for a 70kg person. (Website of The Science of Sport 2010.)  

 

3.2 Adolescent growth spurts effects on playing football 
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Puberty and adolescent growth spurt affect the adolescents individually and the rate 

and timing of the physical and psychological development and the stage of the devel-

opment have an effect on the individuals ability to participate in different sports. Boys 

ages 12-16 year are experiencing the peak of their physical development and signifi-

cant increase in their muscle mass, strength and cardiopulmonary endurance. Time 

spent on sport specific attributes and activities becomes more beneficial during the 

middle stage of the puberty (14-16). (Brown, Patel & Darmawan 2017.)  

 

Figure 2 displays the kinds of physical attributes that are part of exercises and training 

drills that football training sessions typically include. They aim to improve endurance, 

strength, speed, suppleness and coordination skills, which can be combined with other 

aspects of the training that aim to improve tactical awareness and ability with the ball. 

(Website of FIFA 2020, 121-123.)  

 

Figure 2. Relations between different aspects of physical training in young players 

(Website of FIFA 2020, 122) 
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The FIFA Youth Football (Website of FIFA 2020, 122-123) manual highlights the 

importance of coordination training especially in youth football between the ages 8-13 

and during periods of fast growth afterwards. Dedicated strength training should be 

reserved for 20 months after peak growth (i.e. 15-16 for boys), but should be an inte-

gral part of the training before that, especially for core and upper body muscles with 

body weight exercises as lower limb muscles get the necessary strength development 

from the regular training through running and jumping for example. Optimal endur-

ance training for aerobic capacity should be initiated from the age of 11-12, and foot-

ball specific strength-endurance training later gradually in ages 14-15. Suppleness can 

be trained in different stages of childhood and puberty for example between ages 12-

14 due to the development of the mobility of the spine as it allows additional stimuli 

for the nervous system. Speed is a desired attribute in modern football, and while ge-

netic attributes affect it, it is best trained with specific exercises. There are two major 

opportunities to train for increasing speed during growth which come between 7-9 and 

13 to 15-16 for boys, but should be started in an early age due to the adaptability of 

the nervous system for children. (Website of FIFA 2020, 122-123.) 

4 ANATOMY OF HAMSTRING 

 

Hamstrings are located in the posterior part of the thigh and are a combination of three 

muscles: musculus biceps femoris (long and short head), musculus semitendinosus and 

musculus semimembranosus as displayed in Figure 3. They are responsible for exten-

sion of the hip and flexion of the knee and are essential in daily activities. (Tortora & 

Derrickson 2014, 384-385.)  
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Figure 3. Anatomy of the hamstring muscles (Website of American Academy of Or-

thopedic Surgeons 2015) 

 

Figure 3 displays how semitendinosus, semimembranosus originate from ischial tu-

berosity and attach to medial side of tibia, semitendinosus to medial surface on supe-

rior part of tibia and semimembranosus to posterior part of medial condyle. While the 

long head of biceps originates from ischial tuberosity and inserts into the lateral con-

dyle of tibia and to the head of fibula. Biceps femoris short head originates from linea 

aspera and lateral supracondylar line of femur and attaches to the lateral side of head 

of fibula and lateral condyle of tibia. (Agur & Dalley 2016, 503.) 

  

The hamstring muscles are innervated by sciatic nerve, which originates from the sa-

cral plexus (L4-S3) and its’ branches, which descend through the posterior side of the 

thigh. The sciatic nerve bifurcates into the common fibular nerve and tibial nerve in 

the posterior side of the knee joint in the popliteal fossa. Biceps femoris’ long head, 

semimembranosus and semitendinosus are all innervated by tibial division of sciatic 

nerve (L5, S1 and S2), while the short head of biceps femoris is innervated by the 

common fibular nerve division of the sciatic nerve (L5,S1 and S2). (Agur & Dalley 

2016, 473, 503.) 
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The hamstring muscles span across two major joints, which are the hip joint and the 

knee joint. The hip joint is a ball and socket joint, which comprises the head of femur 

being the ball and the acetabulum (the conclave surface of the pelvis) being the socket. 

The hip joint allows many movements, which include flexion, extension, adduction, 

abduction, external and internal rotations and circumduction. (Tortora & Derrickson 

2014, 385-386.) 

 

The knee joint is a modified hinge joint due to its primary movement being uniaxial 

hinge movement and it’s made out of three different joints in a single joint cavity, 

which are: patellofemoral joint (between the patella and the patellar surface of the fe-

mur), lateral tibiofemoral joint (between the lateral condyle of the femur and the lateral 

condyle and lateral meniscus of the tibia) and medial tibiofemoral joint (between the 

medial condyle of the femur and medial meniscus and medial condyle of the tibia). 

The knee joint is the most complex joint in the body and it allows the movements of 

flexion, extension and slight external and internal rotation. (Tortora & Derrickson 

2014, 282-284.) 

5 HAMSTRING INJURIES 

5.1 Summary of hamstring injuries 

Physically active lifestyle and participation in sports is important in all age groups for 

multitudes of reasons, but it increases the risk of acute injuries and overuse injuries. 

There is a huge difference in the severity of sports injuries and their recovery times, 

which can vary between few days to permanent injuries or disabilities. (Bahr, 

McCrory, Laprade, Meeuwisse & Engebretsen 2012, 40-42.) 

  

Hamstring injury is the single most common injury among professional footballers. 

There are two main types of hamstring injuries that occur when playing football. The 

first one happens during a high-speed running, which usually affects the long head of 
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m. biceps femoris and the second one occurs when the muscle is lengthened to maxi-

mal capacity for example during kicking motion or during a sliding tackle which af-

fects the free proximal tendon of  musculus semimembranosus. (Askling 2011.) 

 

The recovery time for hamstring injury depends on the severity of the injury. Ham-

string injuries are commonly muscle strains which can be given a grade 1-3 depending 

on the severity of the injury with the muscle injury classification system. The muscle 

injury classification system can be seen in Table 1. (Kilcoyne 2011.) 

 

Table 1. Mucle injury classification system (Kilcoyne 2011) 

Grade  Pathophysiology 
 

Signs and Symptoms 

1 Tearing of only a few 

muscle or tendon fibers 

Minor swelling and dis-

comfort with no or mini-

mal loss of strength 

2 More severe partial tear 

without complete disrup-

tion of the musculotendi-

nous unit 

Clear loss of strength with 

more discomfort 

3 Complete rupture of the 

musculotendinous unit 

A total lack of muscle 

function and commonly 

with massive hematoma 

 

5.2 Risk factors and injury mechanism 

“Hamstring muscle ruptures (ruptures semimembranosus, the semitendinosus, and the 

biceps femoris muscle) occur myotendinous junction deep within the muscle” Bahr, 

McCrory, Laprade, Meeuwisse & Engebretsen 2012, 52). A common cause of muscle 

ruptures is when the eccentric power generation and length of the muscle are at their 

maximum or during sprinting when resisting the flexion of the knee. Poor warm up of 

the muscle is one of the most well-documented risk factors for hamstring injuries in 

football, especially when followed by exercises that require near maximum perfor-

mance like sprinting or kicking the ball. (Bahr, McCrory, Laprade, Meeuwisse & 
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Engebretsen 2012, 52.) Poor warm up and muscle extortion are the most commonly 

stated risk factors for a hamstring injury, but muscle strength and imbalance of antag-

onist and agonist strength and lack of flexibility and lack of strength in lumbo-pelvic 

muscles surrounding the hamstring are mentioned to be among the intrinsic factors for 

hamstring injury. The contribution of lack of flexibility is not totally clear, but it is 

known that a shortened muscle-tendon units can cause a delayed response in the sur-

rounding muscles in moments of destabilization, which can be connected to musculo-

skeletal injuries (Alvarez-Ponce & Guzmán-Muñoz 2018; Lahti et al. 2020.). The 

FIFA Youth Football publication (Website of FIFA 2020, 122-123) states that lack of 

recovery and training suppleness is also a way to decrease the risk of injury, even 

though it’s not an essential physical factor. Lack of exposure to maximal velocity run-

ning, insufficient running kinematics and low sprinting performance have in recent 

studies been associated as risk factors for hamstring injuries in team sports, despite 

still lacking evidence (Lahti et al. 2020).  

 

There is a lack of studies about how different hamstring injury risk factors interact 

with each other due to the complexity of the interactions and how the different risk 

factors individually contribute to hamstring injuries and therefore there is also a lack 

of understanding on why hamstring injuries occur. There are also inconsistencies in 

lists of prospective of risk factors, despite the vast amount of research and studies done 

about the topic, which leads to many different risk factors being studied simultane-

ously. Figure 4 displays common hamstring injury risk factors that have been studied 

in recent years. (Buckthorpe et al. 2019, 449.)  
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Figure 4. Common risk factors associated with hamstring injuries (Buckthorpe et al. 

2019, 450.) 

 

Figure 5 displays the results of a survey conducted by Woods et al. (2004) where they 

surveyed 91 professional football clubs during two seasons. Hamstring injuries ac-

counted for 12% out of all the injuries. 91% of the hamstring injuries were non-contact 

injuries and out of those injuries 57% occurred while running. Out of all the 796 ham-

string injuries 94% were hamstring strains and  53%  of them affected the m. biceps 

femoris, 19% were unspecified, 16% m. semitendinosus and 13% m. semimembra-

nosus. (Woods et al. 2004, 37-38.) Alvarez-Ponce & Guzmán-Muñoz (2018) state that 

hamstring injuries have a high re-injury rate of up to 12%-30% within 2 months of 

returning to sport. 
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Figure 5. Mechanism of non-contact hamstring strains in adult professional footballers 

(Woods et al. 2004, 38) 

 

 

6 INJURY PREVENTION 

6.1 Exercises  

Exercises are among the key methods in prevention and recovery process of hamstring 

injuries, in which studies have shown them to be successful in preventing subsequent 

hamstring injuries, and eccentric hamstring exercises are especially good for football 

players in preventing muscle strains. (Bahr, McCrory, Laprade, Meeuwisse & Enge-

bretsen 2012, 52-53.) Both senior and youth athletes with less eccentric hamstring 

strength have been shown to have increased risk for hamstring injury compared to 

athletes that have more eccentric hamstring strength.  

 

Nordic Hamstring Exercise is at the moment one of the most reliable and effective 

ways to prevent hamstring injuries as it has been shown to increase eccentric hamstring 

strength with a high compliance rate in elite football players. However, in a field study 

the compliance rate (65%) was considerably higher in athletes that had been compliant 

with the program when compared to the studies overall compliance rate (45%), which 

suggest that the required compliance with the exercise could prove to be a barrier for 

its overall effectiveness in injury prevention.  (Freeman, Young, Talpey, Smyth, Pane 
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& Carlon, 2018.) A study conducted by Van der Horst et al. (2014) concludes that 

amateur footballers who started including Nordic Hamstring Exercise in their training 

had a significant decrease in the risk of hamstring injuries, but it did not affect the 

severity of the injuries.  

 

Implementation of lumbopelvic hip stability training is considered an important ham-

string injury prevention tool in football, but also in other elite sports. Especially un-

controlled anterior pelvic tilt has been associated with increased risk of hamstring in-

jury during high-speed sprinting, as it both increases the loading of the hamstring mus-

cle and increases the amount the muscle stretches during late swing phase. Anterior 

pelvic inhibits the gluteus maximus, which has also been associated with increasing 

the loading of the hamstring muscles. (Buckthorpe et al. 2019, 453.) High amount of 

gluteal and trunk muscle activity during running and sprinting has been associated with 

reduced hamstring injury risk, which promotes the use exercises and drills that focus 

on the neuromuscular control of the gluteal and trunk muscles (Schuermans, Danneels, 

Van Tiggelen, Palmans &Witvrouw 2017).   

 

Multifactorial approach is currently being considered as the optimal hamstring injury 

prevention strategy. Individualizing the multifactorial injury preventions programs 

that are being used for each player is also currently agreed to give the best outcomes 

for hamstring injury prevention programs. The individualization is easily achieved for 

example by modifying the exercise volume or some of the exercises that are being 

used for each player depending on the situation. Some of the risk factors can be iden-

tified through different types of screening and monitoring processes, for example 

lumbo-pelvic control tests. (Lahti et al. 2020.) 

 

6.2 Sprint training 

Although running and sprinting are the biggest cause of hamstring injuries in football, 

sprinting can also be considered an irreplaceable part of hamstring injury prevention. 

Most hamstring injury prevention strategies rely on isolated risk factors such as 
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strength and consist of single joint, isolated, low-velocity, torque and non-sprint spe-

cific range of motion evaluations that are not accurate or reliable enough for predicting 

the risk of hamstring injuries. Sprinting is a complex and unique movement for exam-

ple in terms of the interaction of different structures, kinematics, kinetics and elastic 

energy transfer. Therefore sprinting is the only exercise that induces the correct 

amount of hamstring muscle activation with the right timing, and can only be repli-

cated up to 18%-75% with other methods in terms of electromyographic activity. 

(Edouard, Mendiguchia, Guex, Lahti, Samozino & Morin 2019.) 

 

Studies have shown that athletes that have engaged in near maximum intensity sprint-

ing >95% of their maximal velocity during training or practise have lower risk for 

injury than those who only produced >85% of their maximal velocity, but a sudden 

acute increase in sprinting load can lead to a large increase in risk of hamstring injury. 

This means that the sprinting load and velocity have to be well planned and monitored 

in order to gain benefits of positive tissue adaptation and the likely increase in tissue 

repair and healing that can be gained from sprint training. (Edouard, Mendiguchia, 

Guex, Lahti, Samozino & Morin 2019.) 

 

Sprint training has been shown to produce enough stimulus to promote an increase in 

eccentric hamstring strength and performance, but also states that sprint training still 

has relatively low amount of literature to support it as a direct injury prevention tool. 

Sprint training shows a lot of promise and could be an alternative for Nordic Hamstring 

Exercise in gaining eccentric hamstring strength, especially when focusing on sprint-

ing technique, which gave more merit to the eccentric strength gain benefit of it. (Free-

man, Young, Talpey, Smyth, Pane & Carlon, 2018.) 

 

6.3 Warmup and stretching 

The two main functions of warmups are injury prevention and preparing the body for 

the following physical activity by increasing the muscles’ dynamics and by increasing 

its temperature, while not hindering the performance of the targeted muscles. Warmup 
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can be either passive, which means that the temperature of the targeted muscle is in-

creased through an external source (i.e. sauna or hot shower) or active which happens 

through physical activity. Warmup generally includes light aerobic exercises, for ex-

ample jogging combined with more specific activities that aim to prepare to body for 

the sport, for example certain stretches or warmup drills. Warmup has been shown to 

increase strength and performance capabilities of the targeted muscles due to making 

muscle contractions faster and smoother with faster metabolism and reducing internal 

viscosity. Warming up protects the muscle from tearing injuries by providing it a pro-

tective mechanism that gives it greater capability to sustain stretch and force. (Woods, 

Bishop & Jones 2007, 1090-1091, 1094.) Team sports are rarely the focus of studies 

related to warm up, but it has been shown that warmup has a positive effect on sprint 

and agility performance capabilities of the team sport players, although studies haven’t 

been able to find an optimal way of warm up for team sports (Turki et al. 2019). 

 

There are three different techniques of stretching: static stretching, dynamic stretching 

and proprioceptive neuromuscular facilitation (PNF). Static stretching refers to meth-

ods where slow or passive techniques or methods are used and held, usually for a time 

period between 20-30 seconds for the lengthening of the muscle. (Woods, Bishop & 

Jones 2007, 1091, 1093.) Static stretching during warm up has previously been shown 

to reduce performance, especially in anaerobic movements such as sprinting, but in 

more recent studies it has been shown that static stretching would have no negative 

effect on performance (Kendall 2017, 53). “ Dynamic  stretching  is  defined  as  re-

petitive  and  controlled  movements  around  the active range  of  motion  of  each  

joint” (Turki et al. 2019). An average increase of 1.3% has been reported in athletic 

performance, especially in activities that include strength, power or quick changes of 

direction when dynamic stretching has been properly implemented into the warmup 

routine. There have also been recent studies that show an increase in the performance 

of sprinting, jumping and agility after the inclusion of dynamic stretching. (Turki et al. 

2019.) 
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6.4 Recovery 

Physical activity exhausts both physical and psychological energy and recovery is 

needed for the body to regain its energy levels. Sufficient recovery requires time, but 

it can be made more efficient with various methods such as nutrition, rest, swimming, 

hot and cold methods (i.e. sauna or ice bath), hydration, massage, sleep and physical 

activity and exercises that are designed to boost recovery. Recovery is an important 

tool in prevention of injury as it’s a well-documented risk factor for injuries in addition 

to preventing overtraining. (Website of FIFA 2020, 155.) 

 

Nutrition and hydration are vital part of recovery and proper nutrition is required for 

optimal recovery and tissue remodeling as well as cognitive function.  Adequate pro-

tein intake is needed in order for a balance between protein synthesis and protein deg-

radation, as muscle mass can only be increased if protein synthesis exceeds the degra-

dation. Hydration is important because if the player isn’t well hydrated it will affect 

their cognitive, physical and technical football performance and increase the cardio-

vascular strain on the body. 70kg footballer should intake around 120g of protein a 

day divided to around 20g per meal. (Rollo & van Loon 2018.) The protein intake 

requirement doesn’t change in adolescents due to increased rate of protein accretion 

(Soliman, De Sanctis & Elaily 2014). Carbohydrate intake should also be a priority, 

especially after physical activity as refilling the glycogen storage is essential for the 

recovery process, but having a sufficient storage of carbohydrates before a football 

game and training sessions is also important (Fenn 2016). 

 

Sleep is as important as physical conditioning and nutrition for an athlete, and its es-

pecially important for a youth player. Sleep promotes tissue healing process and allows 

it to regenerate, repair and re-energize, while lack of sleep increases cortisol levels, 

which is harmful for tissue growth and makes appropriate amount sleep an important 

tool for prevention of injuries. Lack of sleep is also known to affect concentration. A 

teenager should sleep an average of 9-10 hours a night especially during an adolescent 

growth spurt. (Gallucci 2019.) 
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7 INFORMATION PACKAGE 

7.1 Thesis process and study method 

The thesis process begun in November of 2019 when the author of the thesis had the 

idea for the topic. The topic of hamstring injury prevention during adolescent growth 

spurt due to its prevalence as the most common injury in football and due to how the 

adolescent growth spurt affects the hamstring muscle. A study plan was made and 

proposed and accepted to the mentoring teacher and student peers in December of 

2019. Boys aged 13-15 were chosen as the target group in order to narrow the topic 

further. After choosing the topic the author of this thesis contacted a local football club 

FC Jazz to find out if they would be interested about the information package. After a 

meeting with the teams’ representative, an agreement for the information package and 

a discussion about possible training session led by the author of this thesis was agreed 

on in December of 2019.  

 

Searching for literature and other sources for the thesis was done between January and 

March of 2020 and the writing process properly begun in April 2020 with the goal of 

having the thesis completed by the end of August 2020. Most of the theoretical back-

ground was done by the end of July 2020. The first version of the information package 

was completed during August of 2020 as originally planned, but it was then revised to 

the final version between September and October and completed in late October 2020 

and given to FC Jazz in early November 2020. 

 

This thesis is considered a practice-based thesis, and as customary for a practice based 

thesis it includes the theoretical section and a report of how the practical part was done, 

which in this thesis is the information package about injury prevention during adoles-

cent growth spurt for boys between the ages of 13-15. Theoretical background was 

collected from studies, books and online publications. The author of this thesis and FC 

Jazz agreed that the information package would contain the latest methods available 

or that the author of this thesis was able to find for hamstring injury prevention during 

an adolescent growth spurt. The football team FC Jazz didn’t have specific wishes or 

requirements for the information package so the author of this thesis had complete 
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control of the way the information package was completed and what it would contain. 

Even though the thesis is written in English, the language of the information package 

is Finnish. 

7.2 Creation process of the information package 

The first version of the information package was completed in late August of 2020 and 

it was designed in a way that it could to be given directly to the players and their 

parents or guardians. The information package was based around the main points of 

the theoretical background of the thesis about adolescent growth spurt and how it af-

fects the training and playing of football in addition to knowledge about hamstring 

injuries, risk factors of hamstring injuries and how to prevent them. The first version 

of the information package also had evidence-based exercises such as Nordic Ham-

string Exercise and an example of sprint training and dynamic stretching with pictures 

and instructions for the exercises. The original plan was to have a training session with 

the football team, where the exercises from the information package would have been 

instructed, but the training session was removed from the plan due to the complications 

made by the COVID-19 pandemic. This was the main reason for changing the design 

of the information package to a version without pictures or instructions for specific 

exercises.  

7.3 Final version 

The second and final version of the information package (Appendix 1) has a lot of 

similarities with the first version. The style of language used in the information pack-

age was chosen to be simple and to not contain a lot of professional vocabulary in 

order to be easy to read as the information package is targeted for the 13-15 year old 

players and their parents or guardians. The information package was also designed to 

be compressed into 5 pages to not make it excessively long and thus tedious to read. 

This limits the amount of information and theory that is used in the information pack-

age, but relies on the reader to find additional more in-depth information about some 

of the topics, for example nutrition after training, that is nowadays easy to find from 

various different literature and online sources. 
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The information starts with a cover page followed by an introduction page for the 

reader about the information package. The first content page of the information pack-

age, which contains an overview about theory of prevalence of hamstring injuries in 

football, adolescent growth spurt, how it affects the body and playing football and also 

the information about hamstring injuries and risk factors, which all remained similar 

to the first version. Rather than having specific exercises with instructions and pictures, 

the rest of information package contains general information about hamstring injury 

prevention during adolescent growth spurt divided into recovery related methods, 

which were also part of the first version and exercise related methods. The exercise 

section now contains more general level information about what kind of exercises are 

used in prevention of hamstring injuries and what to take into consideration while do-

ing the exercises during an adolescent growth spurt. Some specific exercises such as 

Nordic Hamstring Exercise are still mentioned and covered, due to it having the high-

est evidence as a single exercise for hamstring injury prevention and sprint training, 

because of it being a relatively new intervention as a hamstring injury prevention tool 

despite lacking evidence. In the end of the information package there is a summary of 

the key points for hamstring injury prevention during an adolescent growth spurt. FC 

Jazz was thankful for the information package. The way the information package is 

implemented, used and distributed to the players depends on FC Jazz. 

8 DISCUSSION 

 

The interest for this thesis came from its authors’ interest towards the sport injuries 

and especially the sport of football. The prevalence of hamstring injuries in football 

and it being the most common injury in the sport and the way that the adolescent 

growth spurt affects the hamstring muscles were the main points of interest that led 

into the author choosing this topic and into making of this thesis. 

 

The author found that searching for the theoretical background about hamstring inju-

ries wasn’t challenging due to football being a popular sport and hamstring injuries 
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being a common injury in all sports that include lots of sprinting and running. There 

has also been many studies done about hamstring injuries, which meant that up to date 

studies were easy to find. Finding studies for football training during adolescent 

growth spurt specifically was a bit more challenging. This is why the theoretical back-

ground about the adolescent growth spurt focuses more on how it affects the structures 

of the body, exercising and playing football during the adolescent growth spurt, while 

most of the injury prevention part could be applicable for football players regardless 

of their age. The author of this thesis decided not to include screening tests and similar 

injury prevention strategies to the thesis, since the information package is aimed for 

the players and their parents or guardians and the screening tests are mostly conducted 

by teams. 

 

Although 13-15 year old boys might not be very motivated to put effort into injury 

prevention, and the usefulness of the information package is completely up to how FC 

Jazz uses it and how the players, parents or guardians implement the information in it, 

the author considers that the final information package contains the necessary infor-

mation to be used as an useful tool for preventing hamstring injuries during an adoles-

cent growth spurt. Thus the author of this thesis thinks that the thesis is successful as 

the information package matches what was initially planned and discussed with FC 

Jazz. The author of this thesis feels like anyone who reads through the theoretical 

background or the information package of this thesis should learn a lot of useful infor-

mation about exercising or playing sports during adolescent growth spurt and also 

about hamstring injuries and their prevention in general and in football specifically, 

but also about injury prevention in general. 

 

The author considers creating the information package harder than anticipated, due to 

the complications caused by the COVID-19 pandemic and having to redesign and 

change the information package to a completely text based format, which was consid-

erably different from the original vision. The author also feels like it might have neg-

atively affected the overall quality of the information package and the possible useful-

ness of the information package for the team as it is less specific and practical, however 

at the same time the final version might be more beneficial than the original one espe-

cially in long term use, since it’s also easier to use and give to players and their parents 

or guardians as it’s less reliant on the specific exercises and focuses more into general 
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information. Also the fact that as of writing of this thesis, there is no optimal exercise 

compilation or way of preventing hamstring injuries in football, made the creation of 

the package harder and increases the chance of information package becoming obso-

lete in the future. Other improvements would have been feedback from the players, 

parents or guardians about the information package. 

 

The lack of an optimal method of hamstring injury prevention in general, but also dur-

ing adolescent growth spurt is the biggest factor that affects the reliability of this thesis 

as it also contains methods such as sprint training as a hamstring injury prevention tool 

even though its effectiveness is still uncertain at the time of writing this thesis, which 

means that if the thesis was done at a later point in time the theoretical background for 

this thesis would no longer be accurate. The majority of the theoretical background is 

based on recent studies and the author believes that if the thesis would have been done 

by another author the theoretical background would have been similar in terms of con-

tent, thus making the thesis reproducible. 

 

In terms of validity the author of this thesis thinks that the main concern that would 

affect the validity of this thesis is that there is a possibility that, even though most of 

the hamstring injury prevention methods used in this thesis are well documented and 

evidence based, there might have still been something that was missed due to the high 

volume of data available about hamstring injury prevention. Another concern is that if 

there would have been more optimal methods for preventing hamstring injuries during 

adolescent growth spurt specifically, as most of the theoretical background in this the-

sis for hamstring injury prevention is based on professional footballers rather than 

youth players. 

 

Based on this thesis, further studies that would include instructing exercises or include 

a hamstring injury prevention program could be conducted, in which case studying the 

compliance rate of the adolescents participating could be followed or studied. In gen-

eral, more studies could be made about the hamstring injury prevention during an ad-

olescent growth spurt.  

 

The author feels like the process was incredibly educational and sparked an interest 

especially towards sprint training as an injury prevention tool. Based on the theoretical 
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background of this thesis sprint training and its usefulness could also be studied further 

and the author of this thesis will continue to follow the sprint trainings progression as 

an injury prevention tool, but also how hamstring injury prevention develops in gen-

eral.



26 

 

REFERENCES 

Agur, A., Dalley, A. 2016. Grant’s Atlas of Anatomy 14th edition. Philadelphia. 

Wolters Kluwer. 

Ashburner, G. 2019. Adolescent growth spurt in young athlete hamstring calf strain. 

Referred 2.5.2020 https://www.osteogoodhealth.com/blog/adolescent-growth-spurt-

in-young-athlete-hamstring-calf-strain/ 

Askling, C 2011. Types of hamstring injuries in sports. British Journal of Sports 

Medicine. Referred 9.12.2019 http://dx.doi.org/10.1136/bjsm.2010.081570.15 

Bahr, R., McCrory, P., Laprade, R., Meeuwisse, W., Engebretsen, L. 2012. The IOC 

Manual of Sports Injuries: An Illustrated Guide to the Management of Injuries in 

Physical Activity. John Wiley & Sons, incorporated. Referred 2.5.2020 

https://ebookcentral.proquest.com/lib/samk/detail.action?docID=939651# 

Brown, A., Patel, D., Darmawan, D. 2017. Participation in sports in relation to ado-

lescent growth and development. Referred 2.5.2020 

https://dx.doi.org/10.21037%2Ftp.2017.04.03 

Buckthorpe, M., Wright, S., Bruce-Low, S., Nanni, G., Sturdy, T., Gross, A. S., 

Bowen, L., Styles, B., Della Villa, S., Davison, M., Gimpel, M. 2019. Recommenda-

tions for hamstring injury prevention in elite football: Translating research into prac-

tice. British Journal of Sports Medicine 53, 449-456. Referred 11.11.2020 

http://dx.doi.org/10.1136/bjsports-2018-099616 

Edouard, P. Mendiguchia, J., Guex, K., Lahti, J., Samozino P.,Morin, J-B. 2019. 

Sprinting:  a potential vaccine for hamstring injury?.  Referred 2.5.2020 

https://sportperfsci.com/wp-content/up-

loads/2019/01/SPSR55_Edouard_190108_final.pdf  

Fenn, A. 2016. How many carbs, protein and fat: How much should you eat?. Re-

ferred 4.5.2020 https://www.fourfourtwo.com/performance/nutrition/how-many-

carbs-protein-and-fat-how-much-should-you-eat  

Freeman, B., Young, W. Talpey., S., Smyth, A., Pane, C., Carlon, T. 2018. The ef-

fects of Sprint Training and the Nordic Hamstring Exercise on eccentric hamstring 

strength and sprint performance in adolescent athletes. The Journal of sports medi-

cine and physical fitness 59, 1119-1125. Referred 2.5.2020 

https://doi.org/10.23736/S0022-4707.18.08703-0 

Gallucci, J. 2019. Soccer players: Sleep is important. Soccer Today. Referred 

29.4.2020 https://www.soccertoday.com/soccer-players-sleep-is-important/ 

Hayward, C. 2003. Gender Differences at Puberty. Cambrige University Press.  

http://dx.doi.org/10.1136/bjsm.2010.081570.15
https://dx.doi.org/10.21037%2Ftp.2017.04.03
http://dx.doi.org/10.1136/bjsports-2018-099616
https://sportperfsci.com/wp-content/uploads/2019/01/SPSR55_Edouard_190108_final.pdf
https://sportperfsci.com/wp-content/uploads/2019/01/SPSR55_Edouard_190108_final.pdf
https://doi.org/10.23736/S0022-4707.18.08703-0
https://www.soccertoday.com/soccer-players-sleep-is-important/


27 

 

Hirsch, I. 2019. Puberty in boys. Referred 11.11.2020 https://www.merckmanu-

als.com/home/men-s-health-issues/biology-of-the-male-reproductive-system/pu-

berty-in-boys# 

Kendall, B. 2017. The Acute Effects of Static Stretching Compared to Dynamic 

Stretching with and without an Active Warm up on Anaerobic Performance. Interna-

tional Journal of Exercise Science 10, 53-61. Referred 4.6.2020 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5213357/ 

Kilcoyne, K. 2011. Outcome of Grade I and II Hamstring Injuries in Intercollegiate 

Athletes. Sports Health 3, 528-553. Referred 24.3.2020 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3445226/ 

Komulainen, T 2016. Nuoren kasvu ja kehitys. Tervekoulukainen.fi Referred 

9.12.2019 https://docplayer.fi/19303053-Nuoren-kasvu-ja-kehitys-tanja-komulainen-

ll-liikuntalaaketieteeseen-erikoistuva-laakari-tampereen-urheilulaakariasema.html 

Koskinen A. L., Hynninen T. & Raimoaho A. 2018. Vertaa suosituimpia lajeja: Näin 

paljon aikaa suomalaisilla lapsilla kuluu harrastamiseen – "Määrät kuulostavat aika 

kovilta". Referred 12.11.2020 https://yle.fi/uutiset/3-10477756 

Lahti, J., Mendiguchia, J., Ahtiainen, J., Anula, L., Kononen, T., Kujala M., Matin-

lauri, A., Peltonen, V., Thibault, M., Toivonen, R-M., Edouard, P., Morin, J. B. 

2020. Multifactorial individualised programme for hamstring muscle injury risk re-

duction in professional football: protocol for a prospective cohort study. Referred 

11.11.2020 http://dx.doi.org/10.1136/bmjsem-2020-000758 

Midwinter, L. 2017. Teenage Growth Spurts. Physiotherapies.co.uk Referred 

9.12.2019 https://www.physiotherapies.co.uk/teenage-growth-spurts/ 

Rollo, I., van Loon, L.J.C. 2018. Recovery Nutrition for Football. Referred 4.5.2020 

https://barcainnovationhub.com/recovery-nutrition-for-football/ 

Schuermans, J., Danneels, L., Van Tiggelen, D., Palmans, T., Witvrouw, E. 2017. 

Proximal Neuromuscular Control Protects Against Hamstring Injuries in Male Soc-

cer Players: A Prospective Study With Electromyography Time-Series Analysis Dur-

ing Maximal Sprinting. The American Journal of Sports Medicine 6, 1315-1325. Re-

ferred 11.11.2020 https://doi.org/10.1177/0363546516687750 

Soliman, A., De Sanctis, V., Elaily., R. 2014. Nutrition and pubertal development. 

Indian Journal of Endocrinology and Metabolism 7, 39-47. Referred 4.5.2020 

https://dx.doi.org/10.4103%2F2230-8210.145073 

Tortora. G.J & Derrickson, B. 2014. Principles of Anatomy and Physiology 14th edi-

tion. EMEA Edition. United States of America. John Wiley & Sons, Inc. 

Turki, O., Dhahbi, W., Padulo, J., Khlifa, R., Ridene, S., Alamri, K., Milić, M., 

Gueid, S., Chamari, K. 2019. Warm-Up With Dynamic Stretching: Positive Effects 

on Match-Measured Change of Direction Performance in Young Elite Volleyball 

Players. International Journal of Sports Physiology and Performance 4, 528-533. Re-

ferred 25.5.2020 https://doi.org/10.1123/ijspp.2019-0117  

https://docplayer.fi/19303053-Nuoren-kasvu-ja-kehitys-tanja-komulainen-ll-liikuntalaaketieteeseen-erikoistuva-laakari-tampereen-urheilulaakariasema.html
https://docplayer.fi/19303053-Nuoren-kasvu-ja-kehitys-tanja-komulainen-ll-liikuntalaaketieteeseen-erikoistuva-laakari-tampereen-urheilulaakariasema.html
http://dx.doi.org/10.1136/bmjsem-2020-000758
https://www.physiotherapies.co.uk/teenage-growth-spurts/
https://barcainnovationhub.com/recovery-nutrition-for-football/
https://doi.org/10.1123/ijspp.2019-0117


28 

 

Van der Horst, N., Smits, D-W., Petersen, J., Goedhart, E., Backx, F. 2014. The Pre-

ventive Effect of the Nordic Hamstring Exercise on Hamstring Injuries in Amateur 

Soccer Players: A Randomized Controlled Trial. British journal of sports medicine 

48, 609-610. Referred 2.5.2020 http://dx.doi.org/10.1136/bjsports-2014-093494.135 

Website   of   the   American   Academy   of   Orthopaedic   Surgeons.   2015. Re-

ferred 26.3.2020 https://orthoinfo.aaos.org/en/diseases--conditions/hamstring-mus-

cle-injuries 

Website of FIFA. 2020. Youth Football. Referred 2.5.2020 https://re-

sources.fifa.com/image/upload/youth-football-training-manual-

2866317.pdf?cloudid=mxpozhvr2gjshmxrilpf 

Website of The Science of Sports. 2010. Physiology of football: profile of the game 

Referred 29.4.2020 https://sportsscientists.com/2010/06/physiology-of-football-pro-

file-of-the-game/  

Woods, C., Hawkins, R.D., Maltby, S., Hulse, M., Thomas, A., Hodson, A. 2004.  

The Football Association Medical Research Programme: an audit of injuries in 

profes-sional football-analysis of hamstring injuries. Journal of Sports Medicine 38, 

36-41. Referred 26.3.2020 http://dx.doi.org/10.1136/bjsm.2002.002352 

Woods K, Bishop P, Jones E. 2007. Warm-up and stretching in the prevention of 

muscular injury. Sports Med;37, 1089-1099. dx.doi.org/10.2165/00007256-

200737120-00006 

http://dx.doi.org/10.1136/bjsports-2014-093494.135
https://orthoinfo.aaos.org/en/diseases--conditions/hamstring-muscle-injuries
https://orthoinfo.aaos.org/en/diseases--conditions/hamstring-muscle-injuries
https://sportsscientists.com/2010/06/physiology-of-football-profile-of-the-game/
https://sportsscientists.com/2010/06/physiology-of-football-profile-of-the-game/
http://dx.doi.org/10.1136/bjsm.2002.002352


29 

 

APPENDIX 1 

 



30 

 

 

 



31 

 

 

 



32 

 

 

 



33 

 

 


