Editorial

Strength training for performance optimization and injury

prevention in professional football

El entrenamiento de fuerza para la optimizacion del rendimiento vy
la prevencion de lesiones en el futbol profesional
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Football is an intermittent sport characterised by high-intensity
actions such as sprinting, changes of direction (COD), jumps, kicks', etc.
According to literature, one of the factors that most contributes to the
performance of these actions is strength'. As such, it is suggested that
football players require high levels of explosive strength'. In fact, 83%
of goals are preceded by high-intensity action, whether the kick itself
or the action before this*. On the other hand, we should be aware that
these explosive actions are also the source of different football injuries®.
By means of an example, in a recent study by Walden et af, it was re-
vealed thatin football the majority of anterior crossed ligament injuries
(ACL) were associated to three typical actions such as: 1) pressure; 2)
recovering balance after a kick; and 3) landing after a change of direction.
Many factors may be linked to an injury®, though strength deficits have
been put forward as one of the main risk factors to take into account’.

In terms of training strategies aimed at improving explosive stren-
gth, many suggestions have been put forward in literature for football
players, such as training against resistance'®?, plyometric'®'", with dra-
gging sled'' or with eccentric overload'*'. Recently our work group
analysed the effect of three different strength training programmes
(complete squat [SQ], resisted sprint with dragging sled [RS] and plyo-
metry combined with technical skills [PLYO]) with low-moderate load
on the sprint, the jump and the COD in football players'. After 8 weeks
of training, the results revealed a substantial improvement in jumping
and speed between 30-50 m in the three training groups. Additionally,
the subjects included in the SQ and PLYO groups revealed an impro-
vement in the 0-50 m test. Furthermore, the SQ group also improved
the acceleration speed in 10-20 m. The analysis between the groups
revealed how the SQ group showed the more improvements in 10-20 m
than RS and PLYO, and than RS in 30-50m’.

We should also be aware that combining different work methods
for the strength training may have beneficial effects on football players’
performance®’. Franco-Marquez et al'’ revealed how a strength training

programme consisting in squats with a jump, jumps, sprints, triple jumps
and exercises with COD performed twice a week on alternate days
over a 6-week period led to a significant improvement in the jJumping
and sprinting capacity of young football players. These results, despite
being relevant, were lower than those revealed by our work group in
theirjumping and sprinting capacity in a study that included the squats
with loads that oscillated between 40-55% 1TMR (~1.28 to 1.07 m/s),
plyometric jumps, resisted sprint with sled and hamstring Yo-Yo (own
data pending publication). These difference between studies may be
due to the additional effect generated by two exercises used in our
study (resisted sprint and Yo-Yo leg curl). In this regard, Bachero-Mena
and Gonzalez-Badillo'® revealed a substantial improvementin the initial
phase of the sprint (0-30 m) using a resisted sprint training method with
loads of 20% of the body mass (BM) similar to those used in our study.
Many studies have shown how the use of an additional load (20-30%
BM) applied to a dragging sled requires an increase in the application of
horizontal strength and of the demands to produce a horizontal drive ™.
Thisinduces specific adaptations of the neuromuscular system, enabling
a greater capacity to produce ground reaction force (GRF), which could
theoretically increase acceleration capacity'.

With regards to the potential effect of eccentric training focusing
on the hamstring muscles in improving speed, in a recent review, Morin
etal®indicated that the horizontal component of GRF is the key - from
a mechanical perspective - to improving acceleration capacity, and at
the same time the improvement could be related to the capacity to
generate eccentric strength by the hamstring muscles?'. Various authors
have suggested that during the final part of the “swing” phase, where
the hamstrings are activated from an eccentric perspective, they con-
tribute to the mechanical effectiveness during the start of the support
phase by reducing the deceleration speed at the point of impact with
the ground®. In agreement with this, Askling et al.??, after 10 weeks of
training the hamstring muscles using eccentric overload with a Yo-Yo
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device, observed an increase in the 30 m test. These results align with
those revealed in our study. As such, it is crucial to include exercises
that target the hamstrings where the eccentric phase is overloaded to
improve sprinting capacity.

Focusing on the prevention of injuries, traditionally, strength
programmes that targeted the reduction of injuries have been based
on exercises where the stimulus is produced by a gravitational load®.
However, the efficiency of these methods is fundamentally limited to
the concentric phase, with little activation in the eccentric phase®. In
accordance with the injury mechanism of the majority of the events that
occur in sport in general, and in particular in football, exercises where
the muscles are activated during the eccentric phase of the movement
are essential for the success of these programmes?. It is worth recalling
that, for example, a quadriceps muscle injury during a race occurs when
this muscle is at its maximum length during the early moment of the
swinging phase?. In the case of the hamstrings, injuries occur during
the final phase of the swing, when the hamstrings are stretched in pre-
paration for the foot to make contact with the ground?®. In both cases
injuries occur during an eccentric-type action'. In this respect, different
studies have revealed how different eccentric training programmes for
the quadriceps and hamstrings have reduced the ratio of muscle tears
in football'* . In this way, our work group recently published a study in
which an eccentric overload programme based on two exercises with
YoYo® devices for the quadriceps (YoYo squat) and for the hamstrings
(YoYo leg curl), performed for 10 weeks by young football players, led to
a reduction in the number of days of leave taken following injury and a
decrease in the incidence rate per 1,000 hours of matches'.

To conclude, and considering existing literature, the strategies we
could use to improve strength in football players are diverse, and have
a double objective: to optimise performance and to reduce the injury
rate. However, we should be capable of integrating different training
methods that enable both objectives to be covered at the same time.
In this way, complex training sessions that include different methods
appear to be the best way to face the difficulty of fitting this kind of work
into a training week for a professional football team.

References

1. Jullien H, Bisch C, Largouet N, Manouvrier C, Carling CJ, Amiard V. Does a short period
of lower limb strength training improve performance in field-bases tests of running
and agility in young professional soccer players? J Strength Cond Res. 2008;22:404-11.

2. EllisL, Gastin P, Lawrence S, Savage B, Buckeridge A, Stapff A, Tumilty D, Quinn A, Wool-
ford S, Young W. Protocols for the physiological assessment of team sports players. In:
Physiological Tests for Elite Athletes. Ed: Gore CJ. Champaign, IL: Human Kinetics, 2000.
pp. 128-144,

3. MichailidisY, Fatouros IG, Primpa E, Michailidis C, Avloniti A, Chatzinikolaou A, Barbero-
Alvarez JC, Tsoukas D, Douroudos Il, Draganidis D, Leontsini D, Margonis K, Berberidou
F, Kambas A. Plyometrics'trainability in pre-adolescent soccer athletes. J Strength Cond
Res. 2013;27:38-49.

4. Faude O,KochT, MeyerT. Straight sprinting is the most frequent action in goal situations
in professional football. J Sports Sci. 2012;30:625-31.

5. Mendiguchia J, Alentorn-Geli E, Idoate F, Myer GD. Rectus femoris muscle injuries in
football: a clinically relevant review of mechanisms of injury, risk factors and preventive
strategies. BrJ Sports Med. 2013;47:359-66.

20.

21

22.

23.

24,

25.

26.

Waldén M, Krosshaug T, Bjerneboe J, Andersen TE, Faul O, Hagglund M. Three distinct
mechanisms predominate in non-contact anterior cruciate ligament injuries in male
professional football players: a systematic video analysis of 39 cases. Br J Sports Med.
2015;49:1452-60.

Croisier JL, Ganteaum S, Binet J, Genty M, Ferret JM. Strength imbalances and pre-
vention of hamstring injury in professional soccer players a prospective study. Am J
Sports Med. 2008;36:1469-75.

Chelly MS, Ghenem MA, Abid K, Hermassi S, Tabka Z, Shephard RJ. Effects of in-season
short-term plyometric training program on leg power, jump and sprint performance
of soccer players. J Strength Cond Res. 2010;24:2670-6.

Lopez-Segovia M, Palao JM, Gonzélez-Badillo JJ. Effect of 4 months of training on
aerobic power, strength, and acceleration in two under-19 soccer teams. J Strength
Cond Res. 2010;24:2705-14.

Ozbar N, Ates S, Agopyan A. The effect of 8-week plyometric training on leg
power, jump and sprint performance in female soccer players. J Strength Cond Res
2014,28:2888-94.

Ramirez-Campillo R, Alvarez C, Henriquez-Olguin C, Baez EB, Martinez C, Andrade
DC, Izquierdo M. Effects of plyometric training on endurance and explosive strength
performance in competitive middle- and long-distance runners. J Strength Cond Res
2014;28:97-104.

Zafeiridis A, Saraslanidis P Manou V, loakimidis P, Dipla K, Kellis S. The effects of resisted
sled-pulling sprint training on acceleration and maximum speed performance. J Sports
Med Phys Fitness. 2005;45:284-90.

Spinks CD, Murphy AJ, Spinks WL, Lockie RG. The effects of resisted sprint training
on acceleration performance and kinematics in soccer, rugby union, and Australian
football players. J Strength Cond Res. 2007;21:77-85.

de Hoyo M, Pozzo M, Safudo B, Carrasco L, Gonzalo-Skok O, Dominguez-Cobo S,
Moran-Camacho E. Effects of a 10-week in- season eccentric-overload training pro-
gram on muscle-injury prevention and performance in junior elite soccer players. Int
J Sports Physiol Perform. 2015;10:46-52.

de Hoyo M, Safiudo B, Carrasco L, Mateo-Cortes J, Dominguez-Cobo S, Fernandes O,
Del Ojo JJ, Gonzalo-Skok O. Effects of 10-week eccentric overload training on kinetic
parameters during change of direction in football players.J Sports Sci. 2016;34:1380-7.

de Hoyo M, Gonzalo-Skok O, Safudo B, Carrascal C, Plaza-Armas JR, Camacho-Candil
F, Otero-Esquina C. Comparative Effects of In-Season Full-Back Squat, Resisted Sprint
Training, and Plyometric Training on Explosive Performance in U-19 Elite Soccer Players.
J Strength Cond Res. 2016;30:368-77.

Franco-Marquez F, Rodriguez-Rosell D, Gonzalez-Suérez JM, Pareja-Blanco F, Mora-
Custodio R, Yanez-Garcia JM, Gonzalez-Badillo JJ. Effects of Combined Resistance
Training and Plyometrics on Physical Performance in Young Soccer Players. Int J Sports
Med. 2015;36:906-14.

Bachero-Mena B, Gonzélez-Badillo JJ. Effects of resisted sprint training on acceleration
with three different loads accounting for 5, 12.5, and 20% of body mass. J Strength
Cond Res. 2014;28:2954-60.

Kawamori N, Haff GG. The optimal training load for the development of muscular
power. J Strength Cond Res. 2004;18:675-84.

Morin JB, Gimenez P, Edouard P, Arnal P, Jiménez-Reyes P, Samozino P, Brughelli M,
Mendiguchia J. Sprint Acceleration Mechanics: The Major Role of Hamstrings in
Horizontal Force Production. front Physiol. 2015;6:404.

Bartlett JL, Sumner B, Ellis RG, Kram R. Activity and functions of the human gluteal mus-
clesin walking, running, sprinting, and climbing. AmJ Phys Anthropol. 2014;153:124-31.

Askling C, Karlsson J, Thorstensson A. Hamstring injury occurrence in elite soccer
players after preseason strength training with eccen- tric overload. Scand J Med Sci
Sports. 2003;13:244-50.

Romero-Rodriguez D, Gual G, Tesch PA. Efficacy of an inertial resistance training
paradigm in the treatment of patellar tendinopathy in athletes: a case-series study.
Phys Ther Sport. 2011;12:43-8.

Norrbrand L, Pozzo M, Tesch PA. Flywheel resistance training calls for greater eccentric
muscle activation than weight training. Eur J Appl Physiol. 2010;110:997-1005.

Riley PO, Franz J, Dicharry J, Kerrigan DC. Changes in hip joint muscle-tendon lengths
with mode of locomotion. Gait Posture. 2010;31:279-83.

Chumanov ES, Heiderscheit BC, Thelen DG. The effect of speed and influence of
individual muscles on hamstring mechanics during the swing phase of sprinting. J
Biomech. 2007;40:3555-62.

Arch Med Deporte 2016;33(6):364-365 365



XXVI International Conference on Sports Rehabilitation and Traumatology

The Future of
Football Medicine

Camp Nou, Barcelona
13th - 15t May, 2017

Hosted by:
ISOKINETIC o O
MEDICAL FI FA ﬂﬂ FCBUNIVERSITAS
GROUP FoT L “ SPORT INNOVATION HUB

F-MARC

BOOKINGS & INFORMATION
conference®isokinetic.com

www.FootballMedicineStrategies.com . f © in




