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Abstract 

The research is related to the establishment of a quality 

individualized prevention program as an indispensable part of any fitness 

training for athletes. The FMS method is a set of tests that is recognized by 

experts, with the limitation that the results are considered in relation to the 

age, types of activities, gender, and other anthropological characteristics of 

the tested athletes or developing children. Testing was conducted on a 

sample of 20 selective players of the Zadar Football Club ages 14 to 21, 

with a set of 7 tests. The test results indicate that with older respondents 

(athletes) a bigger asymmetry and greater compensatory mechanisms were 

found. In the light of the foregoing, it is necessary to develop individual 

fitness programs aimed at reducing the number of injuries, with emphasis 

on the development of quantitative motor skills and technical and tactical 

preparedness. However, the quality of their movement within their sport - 

football should not be overlooked, in order to avoid deficits and inequalities 

of movement. The results of the study indicate that timely corrections affect 

the quality of life of athletes and the extension of their careers. Considering 

the results of the research, we believe that the age period between 14 and 17 

is crucial for creating an individual fitness program. 
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Introduction 

The testing of motor patterns, through the form of postural motor 

control, which is imposed as an initial reflex movement on the action of
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external forces and through the somatosensory system, establishes an 

arbitrary movement that is at that moment the best possible movement with 

respect to body position and task. The somatic nervous system is a part of 

the peripheral nervous system that is connected to skeletal muscle and 

transversely striated muscle tissue (under voluntary control of body 

movements) and "consists of afferent and efferent nerves" (Bangsbo et al., 

2006). The success of each athlete, including football players, is determined 

by the knowledge, traits, and a high level of ability or structure of the above 

(Bangsbo et al., 2006). Research today emphasizes the importance of testing 

through a football academy as an important indicator of the risk factor for 

non-contact injuries (Abraham et al., 2015). Success in football also 

depends on how “the individual characteristics of an individual football 

player fit together and form a coherent team” (Matković et al., 1999). The 

study used the FMS method (functional movement screen) containing "7 

tests of deep squat, hurdle step, inline lounge, shoulder mobility, leg raise, 

trunk stability, and rotary stability" (Sannasi Nair, 2015). The tests are used 

for the purposes of movement functionality, rehabilitation, indicators of 

injury occurrence, and to determine the development of instabilities, 

reduced mobility and asymmetry. The tests are evaluated through grades 

3,2,1,0. A grade of 3 represents the best possible performance of the task, 

with no indication of asymmetry and compensation mechanisms. A grade 2, 

represents a task that has been performed but with some compensation. A 

grade of 1 represents a movement that is defective regardless of the 

compensatory mechanisms. A grade of 0 represents a movement where 

there is performance pain. It is also important to note the difference between 

the terminology of motion and movement. Although they have a similar 

definition, a motion is based on one or more bodily segments while 

movement is defined as a complex sensorimotor action. It is precisely the 

FMS tests that give importance to efficient movement, which without 

proximal stability, distal mobility, unilateral control and flexibility would 

not be possible. It is also worth pointing out the difference between mobility 

and flexibility. Mobility is the optimal motion of one or more joints and 

depends on neuromuscular coordination, strength, flexibility and 

proprioception, while flexibility depends on the elasticity of the muscular-

tendon units (Marković, 2019). 
 

Materials and methods 

FMS Method (Functional Movement Screen Method).  

The FMS or Functional Movement Screen method, authored by 

Cook and Burton, was introduced in 1995 and is a diagnostics method used 

for evaluating the effectiveness and the identification of weak parts of the 
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locomotor system and for detecting body imbalances. The evaluation of the 

above method is performed by evaluating the performance of basic 

movements through 7 tests. The tests assess the stability and mobility of the 

locomotor system, that is, the control and range of motion and balance. The 

main objective of FMS according to Lambson et al. represents "the 

perception of limited mobility, impaired stability, weakness and asymmetry" 

which are common causes of sports injuries and the elimination of them 

(Lambson et al., 1996). The design of the method itself came about through 

the synergy of knowledge of physical therapists and kinesiologists, for 

several practical reasons. The first is the importance of “the quality of basic 

movements, which is the basis for playing sports either recreationally or 

professionally, as specific movements can be easily upgraded on quality 

basic foundations” (Nelson & Sahrmann, 2014). Then, "allowing a 

systematic approach to assess the quality of these movements so that defects 

can be identified as accurately as possible" (Nelson & Sahrmann, 2014). 

The design of the presented system enabled a unison communication of 

experts regarding terminology, processing, and consideration and 

monitoring of results by FMS diagnosticians. FMS as a method, functions as 

an assessment of the base of the pyramid of sports performance, expressed 

through specific sports skills, the amount of functional performance, and the 

quality of motion functionality. Mobility and stability, and the balance 

between them, are often underestimated when working with athletes. 

Mobility is much more than muscular flexibility, and it includes the way in 

which certain parts of the body (hips, pelvis, torso…) interact in performing 

functional movements. Stability is "the ability to control the internal and 

external forces acting on the body to avoid placing the body in an unwanted 

position" (Kiesel et al., 2007). The tests applied for the FMS are based on 

the training principles established to respect the stability/mobility of each 

specific joint (joint-by-joint). The principle rests on the fact that the body 

must be seen as a single harmonious whole in which certain parts should in 

principle be stable or mobile (McGee et al., 1997). However, it is necessary 

to emphasize that no joint can be strictly regarded as mobile/stable, but 

rather it is its main and basic function. The joints as a whole represent a 

kinetic chain that must be balanced for a movement to be functional and 

economical (Kiesel et al., 2007). 

Test Implementation and Methods. Instrument  

The Functional Movement Screen (FMS) assessment system was 

applied, consisting of seven of the mentioned tests: deep squat, hurdle step, 

inline lounge, shoulder mobility test, leg raise, trunk stability, rotary 

stability. Athletes' grades and comments are recorded in the provided table. 

The grades for each individual test are 1 to 3, as stated previously. In the
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case of pain in any segment of the body during performance, the test is 

evaluated with a grade of zero. The grading is performed as previously 

described and defined in each of the seven tests. A 100-cm-long, 5-cm-wide, 

10-cm-wide board, a 1-meter-long pole, and an adjustable barrier were used 

to perform the test. The protocol for the implementation and evaluation of 

the FMS assessment is described in detail in scientific literature (Galić, 

2019). 

Procedure 

The survey was conducted during the spring and summer of 2019, 

and the participants were informed that the participation in the survey was 

voluntary. The participants personally filled in an anamnestic questionnaire 

consisting of the personal information of the athlete, body height, body 

mass, information on sports, dominant hand, dominant and propulsion leg, 

and information on the existence of an injury that has removed the athlete 

from training and competition for at least three weeks in the last three to six 

months. The tests were conducted indoors, and the subjects were tested in 

appropriate clothing, with standardized testing equipment. The testing with 

the FMS method does not require an extremely long preparation, or a large 

and equipped space. The only prerequisite is expressed through the absence 

of pain when performing movement or testing the participants. Therefore, 

this study was conducted by observing these conditions. In case of the 

mentioned problems of the respondents, a referral to a specialist 

examination was planned. The individual testing of the subjects took 30 

minutes, after the warm-up and preparation of the athletes, in order to 

prevent the possibility of injuries. Each individual test was “graded from 1 

to 3, so that the maximum total score was 21” (Kiesel et al., 2007). The 

target result is not expressed through the maximum score, but through the 

symmetry of the left and right sides of the body. 

Respondents Sample 

     20 selective players of the Zadar Football Club were tested within the 

range of 14-21 years of (u-21/n-4, u-19/n-6, u-16/n-7, u-14/n-3). All players 

are within a regular training process, they train daily, most are familiar with 

the mechanisms of fitness training, and no player has reported an injury. 

Test Objectives 

In accordance with the general goal of FMS, namely the 

confirmation of limited mobility, impaired stability, weakness and 

asymmetry of football players, the aim of this research is defined - the 

establishment of a quality individualized prevention program as an 

indispensable part of any fitness training. The comparison of the obtained 

parameters is performed with the results of 103 top football players between 

14 and 21 years of age.
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Results 

In addition to the aforementioned information, the table lists the 

named test participants, who gave the necessary written consent for the 

presentation and processing of test results and their personal data. 

Table 1.  
Presents the test results 

 

No. ROTATORY 

STABILITY 

DEEP 

SQUAT 

HURDLE 

STEP 

INLINE 

LOUNGE 

SHOULDER 

MOBILITY 

ACTIVE STRAIGHT-

LEG RAISE 

TRUNK 

STABILITY 

No.1 - U 18 D-2 L-2 2 D2 L2 D3 L3 D2 L1 D3 L3 3 

No.2 - U 18 D-2 L-1 2 D2 L2 D3 L3 D2 L2 D2 L2 3 

No.3 - U 18 D2 L2 2 D1 L1 D3 L2 D1 L1 D1 L1 3 

No.4 - U 18 D-2 L-2 2 D2 L2 D3 L3 D2 L1 D2 L3 2 

No.5 - U 16 D-2 L-2 2 D2 L1 D3 L3 D1 L2 D2 L1 2 

No.6 - U 18 D-2 L-2 1 D1 L1 D3 L3 D1 L1 D2 L2 3 

No.7 - U 16 D3 L2 3 D3 L3 D3 L3 D3 L3 D3 L3 3 

No.8 - U 16 D2 L2 2 D2 L2 D2 L2 D2 L2 D3 L3 3 

No.9 - U 21 D3 3 3 D3 L3 D3 L3 D3 L3 D2 L2 3 

No.19 - U 21 D2 L2 2 D2 L1 D3 L2 D2 L2 D2 L1 2 

No.11 - U 21 D3 L3 3 D2 L2 D3 L3 D2L3 D2 L2 3 

No.12 - U 18 D3 L3 3 D3 L3 D3 L3 D3 L3 D3 L3 3 

No.13 - U 16 D2 L2 3 D3 L3 D3 L3 D3 L3 D3 L2 3 

No.14 - U 16 D2 L2 2 D2 L1 D3 L3 D2 L1 D1 L1 2 

No.15 -U 21 D2 L2 2 D1 L2 D2 L2 D1 L2 D2 L2 3 

No.16 - U14 D3 L3 3 D3 L3 D3 L3 D3 L3 D3 L3 2 

No.17 - U16 D2 L2 2 D2 L2 D2 L3 D1 L2 D2 L2 2 

No.18 - U14 D3 L3 3 D3 L3 D3 L3 D3 L3 D3 L3 3 

No.19 - U14 D3 L3 3 D3 L3 D3 L3 D3 L3 D3 L3 3 

No.20 - U18 D2 L2 2 D3 L3 D3 L3 D1 L2 D2 L2 2 

 

Analysis of the Obtained Results 

FMS is a set of tests used in both recreational, professional and 

amateur sports, the total score, as previously stated, is a maximum of 21. It 

is generally accepted by field experts that a score of 18 to 21 represents 

excellent motor control, the range from 16 to 18 falls under good, while the 

total score below 14 falls into the high factor category of non-contact 

injuries. A group of selective players from FC Zadar – our respondents, 

confirms the fact about the importance of coordinated and integrated fitness 

training. It is within this area that fitness trainers have space to reduce the
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number of non-contact muscle and tendon injuries. Studies cited in the text 

indicate that the combination of flexibility training, mobility and eccentric 

strength training significantly reduces the risk of injury to the rear muscle 

lodge in football players. The results indicate that 40% of test subjects 

received an overall rating of all tests <14, which can be compared to 103 top 

young European football players who scored <14 in as much as 82% for the 

same tests. When considering the aforementioned facts about the high 

correlation between the high percentage of injuries and the sum of tests <14, 

we can conclude about the importance of working on motor control through 

the introductory preventive segment of training. Motor control is a complex 

set of tasks that integrates the detection and integration of sensory 

information in order for a body to position itself, to perform a movement in 

space that is the most effective muscular and skeletal response in terms of 

space and task. We actually want our football players to be as efficient as 

possible, and for this reason we emphasize the importance of an integrated 

approach. What is interesting for this research is that more than half of our 

respondents with a rating of <14 belong to a cadet age class, indicating the 

corresponding potential for developing some of the injuries at a later age. 

Motor control can also be defined as postural control. A good posture is “a 

state of muscular and bone balance that protects the supporting structures 

from injury or progression of deformity regardless of position and activity” 

(Kiesel et al, 2007). In a good posture, the muscles will work more 

efficiently, that is, more purposefully. In a poor posture there is an irregular 

relationship between different parts of the body, which causes an increased 

strain on the supporting structures. The posture is not only influenced by the 

nervous and motor elements, but also by the psychosocial element. It is 

concluded that it is not accidental that the cadet age range shows the worst 

overall test results. It is at this age that hormone production is mostly 

pronounced, the body changes at the psycho-physical level, all in 

accordance to puberty. The group that did not meet the minimum 

requirements for motor control, which means that it received a score of 1 or 

0 among our respondents is 60%, and almost all of the respondents belong 

to the cadet group. 91% of the second group received either a rating of 0 or 

1. It is important to note that the second group had a significantly larger 

number of respondents. What is certainly worrying is the fact that in the 

deep squat test only 30% of the respondents in our group were satisfactory, 

while in the other group the percentage was only 52%. Considering that 

squat is one of the elementary patterns of movement, the obtained statistics 

are concerning. Although it is not desirable to draw definitive conclusions 

from a single test, the unsatisfactory results of the deep squat test lead us to 

think about the possible lower mobility of the ankles, the presence of gluteal
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amnesia, shortness and weakness of hip muscles, a poorer lumbar stability, 

and poor thoracic mobility. Considering that 27% of injuries are non-

contact, and that most are concentrated on the thighs (27%), ankles (19%), 

knees (15%), and groin (9%), we realize the alarming nature of the 

condition established with this test. However, we do emphasize that no final 

conclusions should be drawn from a single test. The emphasized asymmetry 

in motor control in our subjects is 65%, while in the other group it is also 

65%. It should be noted that deep squats, hurdle step, and inline lounges 

tests are fundamental. It is with these three tests that only 15% of our 

respondents were satisfactory. Three fundamental tests are used to indicate 

poor motor control, while the other four tests are used for a detailed 

analysis. 75% failed in one of these four tests. After analyzing and 

interpreting the obtained results, the corrective exercises were initiated, 

which have the appropriate algorithm according to which they are applied. 

Initially, problems with mobility, stability, and problems in the patterns of 

movement of respondents are addressed. 
 

Conclusion 

The aim of this research are the parameters related to the 

establishment of a quality individualized prevention program as an 

indispensable part of any fitness training. Despite the fact that the FMS 

method is a set of tests that is recognized by experts, our opinion is that 

some results should be taken through the context of years, types of 

activities, gender and other anthropological characteristics. The application 

of this method gives the athlete the assurance that he can reach his limits 

with a minimum risk of injury (if other conditions in the training process are 

satisfied), which is expressed through the desire and the need of the athlete 

to participate in a training process with full intensity and capacity. 

Therefore, we believe that the overall score on the test is less relevant 

because there are no excessive associations with the injury indicator, 

especially for top athletes and developing children. The previous research, 

which has already been mentioned above, points to the fact that the higher 

the quality of an athlete, the longer he engages in a specific activity, the 

lower the overall score and the asymmetry will be. This is confirmed by our 

testing, which shows that the older subjects have greater asymmetry and 

greater compensatory mechanisms. Therefore, it is recommended that the 

results be taken individually for each test and, accordingly, an individual 

fitness program is to be created whose main task is precisely to reduce the 

number of injuries. When focusing on professional athletes and top-notch 

sports, the emphasis is on the developing of their quantitative motor skills 

and technical and tactical preparedness, and much less on the quality of their 

movement, caused as a product of that activity. Therefore, FMS is a
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relatively simple method that tells us about the quality of these movements 

by identifying the weakest parts of the locomotor system. By recognizing 

these deficits and inequalities, and with a timely correction, we directly 

influence the prolongation of sports careers and the quality of life of 

athletes. Considering that the majority of our non-satisfactory respondents 

belong to cadet groups, it is our opinion that the range between 14 to 17 

years of age is a key period for the creation of an individual fitness program. 
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