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ABSTRACT

The effect of the FIFA 11+ exercises on the static postural balance in young
footballers was determined. Twenty young players were included and evaluated
using the Romberg test with open and closed eyes on a force platform. The
players were randomly divided into a control group (n = 10), who continued their
soccer practice sessions and an intervention group (n = 10), who continued
their soccer practice sessions and to whom the FIFA11 + exercises were
carried out, supervised, during 22 sessions. In the results of the study, no
statistically significant changes were found in the Plantar Pressure Center
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(COP), the average p-value obtained in two axes was 0.7869 (p <0.05),
evidenced by Mann's statistical tests. Withney, Wilcoxon and Kolmogorov
Smirnov. The application of the 11+ sports injury prevention program in 22
sessions does not develop significant improvements in the static postural
balance.

KEYWORDS: Postural Balance, Soccer, Exercise, Athletic Performance,
Disease Prevention.

RESUMEN

Se determiné el efecto de los ejercicios FIFA 11+ sobre el balance postural
estatico en futbolistas juveniles. Se incluyeron 20 futbolistas juveniles que fueron
evaluados usando el test de Romberg con ojos abiertos y cerrados sobre una
plataforma de fuerza. Los jugadores fueron divididos aleatoriamente en un grupo
control (n=10), quienes continuaron sus sesiones de practica de futbol y un grupo
intervencion (n=10), quienes continuaron sus sesiones de practica de futbol y a
quienes se les realizaron los ejercicios FIFA11+, supervisado, durante de 22
sesiones. En los resultados del estudio no se encontraron cambios
estadisticamente significativos en el Centro de Presion Plantar (COP), el p-valor
promedio obtenido en dos ejes fue de 0,7869 (p<0.05), evidenciado a partir de
las pruebas estadisticas Mann-Withney, Wilcoxon y Kolmogorov Smirnov. La
aplicacién del programa de prevencion de lesiones deportivas 11+ en 22
sesiones no desarrolla mejoras importantes en el balance postural estatico.

PALABRAS CLAVE: Balance Postural, Futbol, Ejercicio, Rendimiento Atlético,
Prevencion de Enfermedades.

INTRODUCTION

The literature reports on the incidence and prevalence of sports injuries in
football are numerous (1), (2), (3), (4), (5). To treat and prevent ankle and knee
injuries during sports practice, postural balance training has been used because
a poor postural balance, increases the frequency of sports injuries (6), (7) , (8),

(9). (10).

For that reason, in sports injury prevention programs in football, postural
balance exercises have been included as a neuromuscular warming strategy,
easy to be incorporated into the athlete's regular activity (11). One of these
programs is the 11+ exercises that are widely disseminated worldwide by the
associations and medical committees attached to FIFA. These exercises seek
primarily to maintain the postural alignment, with which a permanent feedback
of the state of the posture occurs and a motor learning that allows the adequate
postural adjustment is favored, as a component of preparation of a voluntary
movement in stressful situations, which contributes to a lower energy
expenditure when an exercise is carried out under conditions of great effort, as
in the case of football (12).
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Applying the Romberg test with open and closed eyes on a force platform by
means of a stabilometry test, the static postural balance is quantified (13).The
displacements occurred in two axes of movement according to the calibration
parameters of the laboratory, X (anterior-posterior) and Z (mid-lateral) during
the test can be recorded through a platform of plantar pressure sensors or
reaction forces (14).The better postural control a subject has, the less dispersed
is the movement of the plantar pressure center or the reaction force vector
according to the platform used and the smaller the area that traverses the
deviations (13).

The exercises of the FIFA 11+ program have important implications in the
prevention of sports injuries, furthermore if by stabilometry it is found that there
are greater anterior-posterior oscillations, work is being done to strengthen the
plantarflexor and dorsiflexor muscles of the foot, and the extensors and hip
flexors; and if there are greater mid-lateral oscillations, it is necessary to
strengthen the abductor and hip adductor muscles and foot invertors and
evertors (15), (16).

The aim of the present study was to determine the effect of the sports injury
prevention program "FIFA 11+ exercises" on the static postural balance in
young footballers, comparing a group that did the usual warm-up plus the FIFA
11+ exercises versus a group that performed only the usual warm-up.

MATERIALS AND METHODS

Study with methodological design of blind clinical trial, randomized controlled.
This study was approved by the Ethics Committee N°113-14 on November 27,
2014 at the Faculty of Medicine of the National University of Colombia.

The sample size was made by means of a deviation analysis of the variable
with the formula for differences of mean, it was concluded that 10 athletes were
a sufficient size. This sample size allowed concluding on the difference
observed between individuals with a level of significance of 5% and a power of
the test of 80 % (17).

Participants

The intervention was carried out by an expert Physiotherapist and by direct care
at the facilities of the professional soccer fields in Mosquera, Cundinamarca -
Colombia. The recruitment of the participants was between June and July 2015.
The call for participation in the study was made through an initial informative
conversation with the athletes about the general characteristics of the research.
The subjects interested in participating signed up directly with the researcher or
the sports coach; subsequently, those who met the following inclusion criteria
were chosen: male soccer players belonging to the juvenile category of the
Deportivo Expreso Rojo Club, aged between 17 and 20 years, apparently
healthy, beneficiaries of the entrance to the training courts in Mosquera.
Exclusion criteria were football players with a history of acute musculoskeletal
injuries in the lower extremity or surgeries of less than 2 months and a history of
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vestibular and visual impairment according to the medical history of each
athlete, information provided by the coach to the researcher; inability to attend
sessions or refusal to participate; and in the investigator's judgment, any illness
or condition that could interfere with the completion of the trial.

25 athletes were contacted, 3 athletes did not meet the inclusion criteria, the
subjects who signed the informed consent were randomly divided into an
Intervention Group (Gl) and a Control Group (GC) by means of sealed
envelopes randomly distributed by an independent examiner to the study,
assigned n = 11 for Gl and n = 11 for the Gl. During the process, the loss of the
follow-up was systematized for the members of the Gl and GC. Finally, the
measure of effect was established in those athletes who stayed throughout the
study, n = 10 for Gl and n = 10 for GC.

Intervention

The intervention lasted two months, in order to guarantee the standardization of
the procedures, the participants were summoned to the Digital Biomechanics
Laboratory located in Bogota to a session of familiarization with the different
static balance tests prior to the initial evaluation process.In this session they
were clearly explained the general objective of the tests, the correct way to
perform these and the duration of each of them, so that participants had the
opportunity to perform a trial with each of the tests and clarify the doubts that
arose in this process.

On the day of the evaluation the participants were given the following
instructions: arrive 30 minutes before the scheduled appointment, with sports
clothes; that their last meal would have been two hours before the test; not
having consumed exciting or stimulating beverages at least 48 hours before the
tests; not having done intense physical activity, at least two days before the
tests. All participants met these requirements.

In the evaluation data about size were taken, this was recorded with a digital
height meter calibrated in centimeters (Il and SB, range between 40-600 cm),
the weight was measured with the Tanita® floor scale (model BC552,
Continental Scale Corp., Bridgeview, Ill, USA) with a resolution of 0.100 kg.,
The Body Mass Index (BMI) was calculated by means of the formula: BMI =
weight / height 2 (Kg / mt 2 ).The static postural balance was evaluated with
stabilometry, which was carried out by two expert physiotherapists, independent
of the study. It was executed on a BTS digital force platform, model P-6000.
This has 4 more integrated platforms, which allowed placing 4 athletes on each
of the platforms. Each athlete, before performing the Romberg test, was asked
to stand barefoot on the strength platform only with the team uniform, in bipedal
position, according to the anatomical position. To standardize the separation of
both feet of 30 cm, the same for the entire study group. Then they were asked
to keep their gaze fixed on the video camera for a total of 40 seconds: the test
was performed 3 times, with a break in each test of one minute. Then the same
procedure was performed with closed eyes.
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The FIFA 11+ sports injury prevention program was applied to the Gl during a
competitive period, which took place in the morning (8:00 a.m.), 3 times a week,
for a total of 22 sessions. While the program was applied, no adaptation was
made to the 11+ exercises, which always kept the same number of series and
repetitions; the suggestions proposed by the program for the changes of levels
were respected: the totality of the players went to the next level of all the
exercises after 3 or 4 weeks, maintaining the body alignment in the same way
as it is officially proposed.

The usual warm-up always started at 8:00 in the morning, with a total duration
between 20 and 30 minutes; was directed by the team's trainer, and composed
of general exercises of joint mobility focused on lower limbs, active and specific
or technical stretches. After finishing the 22 sessions, the groups were
evaluated by the same blind evaluators using the same equipment and
Romberg test.

Statistical analysis

The data was stored in a database in Excel. Once typed, the processing and
analysis of the information was carried out using the statistical program R-
project. Non-parametric tests were used to determine the homogeneity of the
data, for qualitative variables the Chi-Square test and quantitative the Levene
test, with a P-Value <0.05. The effects of the intervention were evaluated with
the Mann-Whitney test for comparison of two populations using independent
samples, and with Wilcoxon for comparison of means for paired data. In
addition, it was proved by means of the non-parametric test of Kolmogorov
Smirnov if the POST measurements of the two groups could be considered to
come from the same population; the methodology used in the calculation of
confidence intervals was bootstrap or resampling.

RESULTS

Table 1 shows the general data of the study population, which shows that the
average athlete was 19 years old, average weight of 67 kg, average height of
1.76 m and an average BMI of 21,6 kg / m 2 cataloged in normal weight range
According to the characteristics of the study population, the hypothesis of
homogeneity of groups is not rejected, from which it can be assumed that the
GC and Gl did not present significant differences to evaluate the effects of the
intervention.

Table 1.Characteristics of the study population. The data of the variables are presented as
mean = standard deviation

Variable GC SD Gl SD P-Value
(n=10) (n=10)

AGE (yearsold) 19 0,96 19 1,17 0,2654

WEIGHT (kg) 68,1 5,64 65,9 8,50 0,4526

SIZE (m) 1,75 0,06 1,76 0,06 0,9555

BMI (kg/m?) 22,04 1,11 21,16 1,86 0,0674

SD = standard deviation.
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The descriptive analysis of the main study variables: anterior-posterior and mid-
lateral displacement.The variables are called X and Z respectively, see table 2.
In the intervention group for the anterior-posterior and mid-lateral displacement,
a better control of the static postural balance in the post-intervention is
appreciated because the deviations of the vector of reaction force are lower
compared with those of the pre-intervention displacement. That is, the
dorsiflexor, twin, soleus, posterior tibial, peroneus lateral short and long
muscles; gluteus maximus, psoas iliacus, gluteus medius and hip adductors,
maintained a better control in the postural balance of the group of athletes who
performed the 11+ exercises during the bipedal position.

Table 2. Average results of the anterior-posterior and mid-lateral displacement
Measurement PRE_X POST_X  P-Value PRE Z POST Z P- Value
GC (mm) 8,80 8,25 0,8457 1,18 1,17 1
Gl (mm) 7,40 0,48 0,2754 7,49 3,00 0,625

PRE = pre-intervention; POST = post intervention; X = anterior-posterior displacement;
Z = medial-lateral displacement; mm = millimeters; p-value <0.05.

In relation to time, the anterior-posterior displacement presented a greater
change in the static postural balance compared with the measurements of the
mid-lateral displacement after intervention for both the Gl and the GC, see
figures 2 and 3.This is due to the fact that, when the measurement strategy is
performed with a static and stable posture, in which the disturbances are small,
the stabilization means is made through the ankle joint with the dorsiflexor, twin
and soleus muscles, reflecting in the stabilometric measurement lower anterior-
posterior oscillations. In addition, it is of clinical importance since it is
recognized that the more the body is aligned, the less energy it requires to
maintain its postural balance, and the lower the oscillations of the center of
pressure the better the execution of postural control (14).
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Figure 2. Relationship Time vs. POST Groups Anterior-Posterior Displacement
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Figure 3. Relationship Time vs. POST Groups Lateral Displacement

Despite the clinical importance in the static postural balance in the players who
performed the 11+ exercises, it was evidenced from the results of the statistical
test, that there are no significant differences in the values of the Anterior-
Posterior and Mid-Lateral variables in the GC and the Gl (table 2), that is, that
the FIFA11 + exercises do not significantly improve the static postural balance
in young footballers. In Figure 3, comparisons are observed in the anterior-
posterior displacement with open eyes and with closed eyes, a better control of
the static postural balance both for the control group and intervention when
compared with the measurements made at the beginning of the study. In Figure
4, comparisons of the mid-lateral displacement are observed, in the post-
measurement with open eyes the control group decreases its equilibrium;
different is observed in the intervention group that improves it. In the control
group with closed eyes, no changes were observed in the static postural
balance when compared to the PRE measurement, but for the intervention
group the static postural balance in the medial-lateral displacement with closed
eyes does improve.
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Comparative graphs Anterior-Posterior displacement PRE vs POST
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Graphic No. 3. Comparative Anterior-Posterior Displacement PRE vs. POST

Comparative Graphs Mid-Lateral displacement PRE vs POST
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Graphic No. 4. Comparative mid-lateral displacement PRE vs POST

However, although there are no statistically significant improvements, it can be
observed that sports training improves the ability to use the somatosensory
system and otolithic information, which improves postural abilities. In the
present study, greater improvements were observed in the anterior-posterior
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displacement with open eyes with greater predominance in the Gl and with a
greater proportion with closed eyes than in the GC, when compared with the
medial-lateral displacement.

DISCUSSION

To evaluate the effect of a program of prevention of sports injuries "exercises
11+" on the static postural balance in young players of the Club Deportivo
Expreso Rojo, there were no statistically significant differences, however, there
was a clinical importance due to the improvements in the static postural balance
in the group of athletes who performed the 11+ exercises.These results are
consistent with that reported by Bizid and Paillard (2006), who when measuring
the static postural balance did not show any significant difference between the
mid-lateral and anterior-posterior movements evaluated with open and closed
eyes comparing the differences between players with offensive and defensive
position in ages between 18 and 30 years old (18).

Similarly, the study by Pau et al (2015), reported that no significant differences
were found between young and professional soccer players within the
parameters of static and dynamic postural balance except for displacements of
the plantar pressure center in the direction anterior-posterior (19).In our study, it
was observed that the anterior-posterior displacement was the one that
presented the greatest improvement of the static postural balance.

A possible explanation to the above may be due to the fact that the significant
improvement in the quality of postural stability is associated with the decrease
in the incidence of oscillation of low swing frequency, it is believed that this is
probably due to somesthetic evaluations and less to a causal relationship (20
).That is, the changes are reflected more if the plantar surface at the time of
measurement is exposed to greater disturbances, for example, on an unstable
surface, with unipodal support; in other words, the stance is stabilized more
efficiently at higher swing rates (21), (22) and not so much the design of
postural balance programs.

This was evidenced in the study by Gioftsidou et al (2012) .In which the
measurements were performed with high swing frequencies, ie on a mobile
force platform, with a unipodal support test, the results showed significant
differences (P <0.05) in the mid-lateral and anterior-posterior oscillations. It
should be noted that in the Gioftsidou et al study, the training was specific in
postural balance exercises using unstable surfaces for 20 minutes, 3 times a
week for 6 weeks or 6 times a week for 3 weeks in professional players with an
average age of 22 years old (23).

Two studies were found that measured the effect of the exercises of the 11+
program on the static postural balance through the use of stabilometric
measurements, being a high-tech tool that yields accurate values of the
anterior-posterior and mid-lateral oscillations of the plantar pressure center
.One was performed in female soccer players (24) and another in male soccer
players, but for unipodal static postural balance (25).
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The limitations of this study should be highlighted, one of which is that most of
the studies on postural balance in soccer players are analyzed only standing on
static force platforms, software systems equipped with mobile force platforms
would be needed to acquire information about the most dynamic conditions,
similar to those found in real matches or training sessions (22). And the other is
to increase the number of sessions performed.

CONCLUSIONS

The application of 22 sessions of a sports injury prevention program "FIFA 11+
exercises" does not significantly improve the static postural balance with and
without visual feedback with respect to the usual warm-up. When characterizing
the impact of the static postural balance in the athletes evaluated from the
analysis of the results obtained from the stabilometer, the displacement that
presents greater improvements is the anterior-posterior.The greatest differential
effects of the interventions between the study group and the control group are
observed when the oscillations or anterior-posterior and mid-lateral
displacements are analyzed in relation to time. This allows to reaffirm the
importance of feedback in the sportsmen on the correct use of the posture and
the good control of the body, keys to improve the conscience on the corporal
alignment and the stability in the knees, the ankles when standing, running,
jumping and landing.

REFERENCES

1. Scase E, Magarey ME, Chalmers S, Heynen M, Petkov J, Bailey S. The
epidemiology of injury for an elite junior Australian Football cohort.
Journal of Science and Medicine in Sport. 2012; 15(3):207-12. DOI:
10.1016/j.jsams.2011.12.002

2. Noya J, Sillero M. Incidencia lesional en el futbol profesional espafiol a lo
largo de una temporada: dias de baja por lesion. Apunts Medicina de
I'Esport. 2012; 47(176):115-23. DOI: 10.1016/j.apunts.2011.10.001

3. Sousa P, Rebelo A, Brito J. Injuries in amateur soccer players on artificial
turf: A one-season prospective study. Physical Therapy in Sport. 2013;
14(3):146-51. DOI: 10.1016/j.ptsp.2012.05.003

4. Pedrinelli A, Cunha Filho GARd, Thiele ES, Kullak OP. Estudo
epidemioldgico das lesbes no futebol profissional durante a Copa
América de 2011, Argentina. Revista Brasileira de Ortopedia. 2013;
48(2):131-6. https://doi.org/10.1016/j.rbo.2012.09.001

5. Mallo J, Gonzalez P, Veiga S, Navarro E. Injury incidence in a Spanish sub-
elite professional football team: A prospective study during four
consecutive seasons. Journal of Sports Science & Medicine. 2011;
10(4):731-6.

6. Hrysomallis C. Relationship between balance ability, training and sports
injury risk. Sports Med. 2007; 37(6): 547 — 56. DOI: 10.2165/00007256-
200737060-00007

7. Blasco, J. M., Tolsada, C., Beltran, M., Momparler, A. M., Sanchiz-
Benavente, R., & Hernandez-Guillen, D. Instability training, assessing the



Rev.int.med.cienc.act.fis.deporte - vol. 21 - nimero 81 - ISSN: 1577-0354

impact of level of difficulty on balance: A randomized clinical trial. Gait &
posture. 2019; 70:116-121. https://doi.org/10.1016/j.gaitpost.2019.02.029

8. Sarto, F., Grigoletto, D., Baggio, E., Paoli, A., & Marcolin, G. Do lower limb
previous injuries affect balance performance? An observational study in
volleyball players. Physical therapy in sport. 2019; 37:49-53.
https://doi.org/10.1016/j.ptsp.2019.02.009

9. Martin-Casado L, Aguado X. Revision de las repercusiones de los esguinces
de tobillo sobre el equilibrio postural. Apunts Medicina de I'Esport. 2011;
46 (170):97-105. https://doi.org/10.1016/j.apunts.2011.04.002.

10. Gonzalez G, Oyarzo C, Fischer. Entrenamiento especifico del balance
postural en jugadores juveniles de futbol. Revista Internacional de
Medicina y Ciencias de la Actividad Fisica y del Deporte/International
Journal of Medicine and Science of Physical Activity and Sport. 2011; 11
(41):95-114.

11. Herman K, Barton C, Malliaras P, Morrissey D. The effectiveness of
neuromuscular warm-up strategies, that require no additional equipment,
for preventing lower limb injuries during sports participation: a systematic
review. BMC Medicine. 2012; 10:75. DOI: 10.1186/1741-7015-10-75.

12. Soligard T, Myklebust G, Steffen K, Holme |, Silvers H, Bizzini M, et al.
Comprehensive warm-up programme to prevent injuries in young female
footballers: cluster randomised controlled trial. BMJ (Clinical research
ed). 2008; 337: a2469. https://doi.org/10.1136/bmj.a24609.

13. Izquierdo M. Biomecanica y Bases Neuromusculares de la Actividad Fisica
y el Deporte. Ed. Médica Panamericana. 2008.

14. Cardenas R, Petrocci K. La medicion del control postural con
estabilometria- una revision documental. Rev. col. REH, 2011; 10:16 -
24. https://doi.org/10.30788/RevColReh.v10.n1.2011.73

15.Cardinali DP. Neurociencia aplicada: sus fundamentos: Ed. Médica
Panamericana; 2007.

16. Kandel E, Schwartz J. Principles of Neural Science, Fifth Edition: McGraw-
Hill Education; 2013.

17. Juan O. Talavera J, Rivas R, Bernal L. Investigacion clinica V. Tamafio de
muestra. Med Inst Mex Seguro Soc. 2011; 49 (5):517-522.

18. Bizid R, Paillard T. Les activités posturales de footballeurs de niveau
national difféerent-elles entre les attaquants et les défenseurs. Science &
Sports. 2006; 21(1):23-25. https://doi.org/10.1016/j.scisp0.2005.12.003.

19. M. Pau et al. Relationship between static and dynamic balance abilities in
Italian professional and youth league soccer players. Physical Therapy in
Sport. 2015; 16(3):236—-241. DOI: 10.1016/j.ptsp.2014.12.003.

20. Tiron S, Berteanu M, Cretu A, Anton M, Gagea A. Contributions to the
assessment of postural stability and dynamic balance in some
neurological dysfunctions, in human normality or performance. Cluj-
Napoca: Palestrica Mileniului 11l. 2009; 10(1):64-68.

21. Wang RF, Spelke ES. Updating egocentric representations in human
navigation. Cognition. 2000; 15(77):215-250. DOI: 10.1016/s0010-
0277(00)00105-0

22. D. Alpini - A. Hahn - D. Riva. Static and dynamic postural control
adaptations induced by playing ice hockey. Sport Sciences for Health.
2008; 2(3):85-92. DOI: 10.1007/s11332-008-0045-7.



Rev.int.med.cienc.act.fis.deporte - vol. 21 - nimero 81 - ISSN: 1577-0354

23. Gioftsidou A, Malliou P, Pafis G, Beneka A, Tsapralis K, Sofokleous P, Kouli
O, Roka E, Godolias G. Balance training programs for soccer injuries
prevention. Journal Of Human Sport & Exercise. 2012; 7(3): 639-647.
https://doi.org/10.4100/jhse.2012.73.04

24. Steib, S., Zahn, P., zu Eulenburg, C., Pfeifer, K., & Zech, A. Time-
dependent postural control adaptations following a neuromuscular warm-
up in female handball players: a randomized controlled trial. BMC Sports
Science, Medicine and Rehabilitation. 2016; 8(1):1-7.
https://doi.org/10.1186/s13102-016-0058-5

25. lacono, A. D., Martone, D., Alfieri, A., Ayalon, M., & Buono, P. Core Stability
Training Program (CSTP) effects on static and dynamic balance abilities.
Gazzetta Medica lItaliana Archivio per le Scienze Mediche. 2014; 173(4),
197-206.

Numero de citas totales / Total references: 25 (100%)
Numero de citas propias de la revista / Journal's own references: 1 (4%)

Rev.int.med.cienc.act.fis.deporte - vol. 21 - nimero 81 - ISSN: 1577-0354



