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Abstract

One of the main goals of coaches is to prevent sport injuries. The Functional Movement
Screen (FMS) is a screening tool introduced to predict the probability of injury. The FMS
contains seven items. This quasi-experimental study with pretest-posttest control group
design aimed to assess the FMS test items using an injury prevention training course in
adolescent football players. For this purpose, a total of 50 adolescent male football players
were randomly assigned to either the experimental group or the control group. The
experimental group performed the FIFA 11 + training on warm-up tasks for eight weeks,
three sessions per week and 20 mins each session, but the control group only performed
routine exercises. Before and after the training, all participants completed the FMS tests.
The results showed that FMS scores of both groups increased, indicating an injury risk
reduction, but this increase was higher in the experimental group than the control group
(P < 0.04). Among FMS items, only active straight leg raise (ASLR) and inline lunge
showed a statistically significant difference between two groups (P < 0.04) and the other
items did not change much (P > 0.1), indicating the effect of specialized training.
Therefore, in addition to using the FMS test to predict the overall probability of injury,
additional tests are suggested be used to professionally assess the effect of various
trainings on the probability of injury.
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Extended Abstract

Background and Purpose

The Functional Movement Screen (FMS) test is a tool used to actively screen body
mobility, stability, and movements' control (1). The FMS was designed as a low-
cost, easy-to-use tool which can identify painful patterns and movement
deficiencies prior to participating in sport or commencing an training program (2).
Although FMS was not initially presented as an assessment tool for predicting
injury risk, it is now used for this purpose. Despite numerous reports on the
association of the overall FMS score with injury prediction, some researchers
could not find a relationship between the FMS score and injury. With the different
results observed, conducting research studies to investigate the FMS test more
precisely and meticulously seems essential. One of the ways to more precisely
investigate each series of tests is to consider the test's items separately and
investigate the effect of an intervention on them. Therefore, the present study
aimed to assess the FMS test items using an injury prevention training course in
adolescent football players.

Materials and Methods

This is a quasi-experimental study. The research population consisted of male
football players with at least three years of football team training experience and
the age range of 10-14 years. A total of 50 players were selected from the research
population using a convenience sampling method and then randomly assigned to
either the experimental group (n=25, FIFA11 + warm-up training) or the control
group (n=25, traditional warm-up training). The experimental group and control
group performed FIFA11l + warm-up training and traditional warm-up training,
respectively, for eight weeks, three sessions per week and 20 mins each session in
football school under the supervision of experienced coaches. The FMS test was
completed in the pretest and posttest design before and after the training course
based on the instructions by Cook et al (3). Upon the completion of the test, a
score between 0 and 21 is obtained and considered as the individual's FMS score.
The FMS tests were scored by watching the video performance recorded while
the FMS tests were running. The FIFA1l + training program is an advanced
training program designed for injury prevention in football players (4). It consists
of 27 trainings in three parts. Eighteen trainings of this program are presented in
three levels: Beginner, Intermediate, and Advanced. The common and traditional
warm-up trainings include running, active stretching, and flexibility. After data
collection, the Kolmogorov-Smirnov normality test was used to examine if data
come from a normal distribution. An independent sample t-test was used to
compare the FMS scores at pre- and post-tests between the two groups. To analyze
the rate of changes in the individual scores on each FMS item, the dependent
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sample t-test was used. The data were statistically analyzed by SPSS V26 software
at a significance level of 95% and an alpha value of less than 0.05.

Findings

The experimental group (mean age =11.9, mean height =133, and mean
weight =35.4) and control group (mean age =12.5, mean height =138, and mean
weight =36.9) participated in this study. No statistically significant difference was
observed between the control and experimental groups (P> 0.05). Moreover, there
was no significant difference between all FMS items and the FMS total score in
the pretest (P> 0.05). The FMS test consists of seven functional tests (including
deep squat (DS), hurdle step (HS), in-line lunge (ILL), shoulder mobility, active
straight-leg raise (ASLR), trunk stability push-up (TSPU), and rotary stability,
respectively). Each test is scored between 0 and 3. There are 4 possible scores that
a subject can get. A score of 3 indicates the movement is optimal. A score of 2
indicates that the subject completed the task with compensatory movement. A
score of 1 indicates that the subject did it with improper movement patterns, and
a score of 0 indicates that the subject had pain during the movement. After the 7
component tests are completed, the points are summed up and regarded as the
individual's FMS score. Subjects can get a score between 0 and 21. According to
the previous reports, a score < 14 points may indicate the possibility of the injury
(5). The pre-test FMS total score of both groups was less than 14, indicating the
likelihood of injury incidence. After completing the trainings, the FMS total score
increased to above 14 for both FIFA11+ training and traditional training groups.
This increase was significantly higher in FIFA11+ training than traditional ones.
To more accurately determine the effect of trainings on the scores of FMS tests
and to see if the scores have progressed or regressed, as well as to omit the initial
slight differences and evaluate the accuracy of FMS test items, the difference
between pretest and posttest scores was then calculated. The statistical analyses
were performed based on this difference. After completing the training, a
statistically significant difference was observed in the total FMS score and scores
of ILL and ASLR items between two experimental and control groups (P<0.05).
However, no statistically significant difference was observed in the other five
items, including DS, HS, shoulder mobility, TSPU, and rotary stability (P> 0.05).

Conclusion

Regarding the effect of training, the previous studies provide support for the
effectiveness of both trainings, especially FIFA11l + training on reducing sport
injuries, which is also in agreement with the result of the present study (6). Among
the reasons that contribute to the higher effectiveness of FIFA11 + trainings, we
can refer to the factors existing in this program, such as active stretching training,
strengthening core stability, strength trainings, balance trainings, and players’
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awareness of proper body alignment in various movements, especially when
jumping and landing. Despite the statistically significant difference in the FMS
total score between two groups, only ILL and ASLR showed a statistically
significant difference. This is probably due to the total score calculation method
such that to calculate the total score, the insignificant slight differences in all items
are summed up and show a significant difference. Probably, the significant
difference of ILL and ASLR can be attributed to the closed kinetic chain
mechanism. As FIFA11+ trainings focus on lower extremity and central stability,
strengthening these muscles might have significantly increased the scores of these
items. Considering the significant changes in the total score, the use of this test
for injury prediction was approved. However, only items that were directly related
to trainings were found to show significant changes. Therefore, to evaluate each
type of exercise more accurately, the items related to that exercise are suggested
to be specifically evaluated.

Keywords: Functional Movement Screen, Sport Injuries, Injury Prevention
Training, Adolescent Football Players
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Table 1- Demographic characteristics of the subjects

R 039 o
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Table 2- Comparison of FMS tests score at pretest

P T DOF SD Mean Group
- 0.57 1.60 Experimental Sl cus
0.293 1.065 4 052 17 Control Deep Squat
0802 0252 45 063 236 Experimental &l s, 5l e
047 231 Control Hurdle Step
0580 0544 45 0.55 1.32 Experimental &Y
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056 2.36 Experimental als 5 > anels
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Table 3- The FMS score after training and it differences with Pretest

JyiaS 09,5 27 09,8
Control Group Experimental Group

SD Mean N SD Mean N

213 1291 25 211 1302 25 oo
Pretest
S50

1.94 1441 25 231 1586 25 o3 o
Posttest

——y

1.26 1.50 1.42 2.84 e

Difference
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Table 4- Comparison of pre-posttest differences of FMS Score tests

P T DOF SD Mean Group
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01 167 45 447 032  Ccontrol Deep Squat
i i 1 oIS
0.29 1062 45 0.52 0.24  Experimental &le 9, 51 e
0.42 0.09 Control Hurdle Step
0.56 0.64 Experimental =Y
0.03 &
* 2l = 0.50 0.41 Control In-Line Lunge
0.44 0.12  Experimental als 55 > il
0.68 -0.41 45
058  0.18 Control Shoulder Mobility
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Table 4- Comparison of pre-posttest differences of FMS Score tests

P T DOF SD Mean Group
*0.04 211 45 0.51 0.52  Experimental s il
0.42 0.23 Control Trunk Stability
0.35 0.04 Experimental b Jleé o YL
035 094 45 a5 Q14 Control Active ?itsr:ight leg
0.44 0.12  Experimental > sl
0.91 -0.11 45 o
0.56 0.14 Control Rotatory Stability
*0_04 1.87 45 1.42 2.24 Experimental SIS 0yl
126 150 Control Total Score
P<0.05
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