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Introduction

Basketball is a sport with high physical demands, and both the aerobic and anaerobic energy systems are stressed during games (Stojanovic et al., 2018). Basketball mainly involves numerous explosive actions: accelerations and decelerations, changes of directions, high-speed running, jumping and landing (Ostojic, 2006; Scanlan, 2011, Vázquez-Guerrero, 2019a).

Currently, the information about basketball intensity during practice is provided by positional and inertial systems (Sánchez Ballesta, 2019). For example, an elite player could cover ~ 73 m·min-1, ~ 3 m·min-1 at high-speed running > 18 km·h-1, ~ 1.3 a.u. player load per minute, ~ 4 acceleration and deceleration actions > 2 m/s-2 per minute, ~ 0.2 jumps > 3Gs per minute and ~ 1.3 impact > 8Gs per minute (Vázquez-Guerrero et al., 2019b).

The ankle joint is the most commonly injured area in athletes (Gabbe et al., 2004). Almost 80 % of athletes with an ankle sprain could sustain repetitive sprains and ~ 72 % could develop chronic instability (Lentell et al., 1990). Epidemiology of ankle joint injuries in sports is 11 %-17 % (Borowski et al., 2008; Pasanen et al., 2017; Starkey, 2000), although they do not result in a greater loss of time (Rodas, G. et al., 2019). Basketball players are five times more likely to sustain an ankle joint injury after a previous ankle injury, with a recurrence rate of 73 % (Plisky et al., 2006; Pope et al.,1998). Players may experience ankle injuries, suffering disability and residual symptoms such as weakness, a feeling of instability and pain (Yeung et al., 1994). It is therefore important to reduce the rate of ankle injury.

Players with less strength in the lower limbs and fewer neuromuscular and proprioception abilities are at greater risk of sustaining an ankle injury (Eils et al., 2010; Riva et al., 2016). Furthermore, basketball players with dorsiflexion mobility limitations present a high rate of patellofemoral injuries risk (Backman & Danielson, 2011).

Previous studies describe different strategies based on proprioceptive and neuromuscular exercises to reduce ankle injury incidence, but few studies have been performed during team pre-practice warm-up (Padua et al., 2019). Regarding previous data, the implementation of a preventive program is necessary to reduce a player’s risk of initial and/or recurrent injury.  Sensorimotor and neuromuscular training has proven its effectiveness in improving strength, stability, balance and postural control (Pau et al., 2012; Steib et al., 2016).

For these reasons, ankle injury prevention must be a focus in basketball with a view to preparing players to cope with training and match demands. It is important that coaches, strength and conditioning trainers, medical staff and players share the responsibility for designing, implementing and performing preventive exercises (Riva et al., 2016; Pasanen et al., 2017; Rodas et al., 2019; Caldemeyer et al., 2020); we therefore consider that a holistic approach should be taken in preventive programs to reduce the risk of injuries in addition to load control instead of the professional performing them independently.

The aim of this proposal is to adapt an ankle-specific neuromuscular strength program to an elite basketball team’s weekly training, including it in basketball warm-up sessions.


Ankle-specific neuromuscular warm-up

Warm-up is defined as a preparatory activity phase performed by players to reduce injuries and enhance neuromuscular performance. Specific warm-up effects based mainly on ankle joint neuromuscular training programs have been poorly investigated in basketball. Previous investigations have analysed the risk of ankle injury in basketball (Starkey, 2000; Gabbe et al., 2004; Borowski et al., 2008; Pasanen et al., 2017), developing different strategies to prevent ankle injuries using proprioceptive exercises (Pau et al,, 2012; Eils et al., 2010; Riva et al., 2016; Owoeye et al., 2018) or neuromuscular exercises (Lentell et al., 1990; Pope et al., 1998; Steib et al., 2016; Owoeye et al., 2018; Caldemeyer et al., 2020). Further, actually no investigations have been realized about exercises proposal during the basketball warm up practice, as well as has not been shown the periodization during the week. Based on this information, the proposal consists of selecting 9 exercises that activate the foot and ankle muscles through the performance of functional movements. Players perform the exercises as a circuit in pairs as part of the team’s neuromuscular warm-up before regular practice. We establish a holistic approach including the functional movements that players perform during the game. By way of progression, we recommend including perturbations (teammate unbalancing teammate) and simple decision-making.

This proposal focused on the ankle joint for performance is included during a basketball week schedule as a part of a regular team warm-up (Table 1).
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Tabla 1
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Figura 1













Ankle mobility (Figure 1)

From the standing position, the player places one foot on a box the top of which is level with the top third of the shinbone of the other leg. The distance of the elastic band is fixed in a position to generate sufficient tension to pull the ankle joint. This distance may vary depending on the player. The elastic band is placed at floor height and may be in line with the ankle or slightly displaced medially or laterally (up to 30º-45º). The elastic band should be placed just below the peroneal and tibial malleolus, the objective being to secure it to the neck of the astragalus. From this position, the player performs an active dorsiflexion, without moving their foot, and the heel must remain in contact with the ground at all times. Two sets of between 6 and 8 repetitions should be performed.




Working the peroneal muscles in CKC (Figure 2) and the tibialis posterior (Figure 3)

Place two platforms between 3 and 5 cm high on the floor. From the standing position, the player places each foot on one surface so that one half of the foot is in contact with the surface and the other half is not. From this position, the player touches the floor with the side of the foot that is free or not in contact with the surface (eccentric contraction). This is followed by a movement to return to the initial position (concentric contraction). This exercise focuses on the peroneus muscle (Figure 2). Same exercise idea is realized for posterior tibialis but placing the other half part of foot on platform and performing counter movement (Figure 3). Two sets of between 6 and 8 repetitions should be performed.
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Figura 2
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Figura 3













Working plantar flexion in CKC with one-leg flexion of the knee on an Airex (Figure 4)

The player places one leg on an Airex. From this position, the player performs a (concentric) plantar flexion and an (eccentric) dorsiflexion in the full range of motion. The knee should be bent to between 30º and 70°. The player should use their hands to stabilize themselves if necessary. Two sets of between 6 and 8 repetitions should be performed.




[image: 551667090007_gf7.png]


Figura 4













Single-foot active functional exercise 1 (Figure 5

The player takes up position on one foot on an unstable platform with degrees of hip and knee flexion that allow them to attain a comfortable and stable position. From this position, the objective is to reach a static single-leg balance position on the Pielaster. Once this has been achieved, the next objective is to perform rotations with a soft medicine ball following diagonal patterns in different combinations. Two sets of between 6 and 8 repetitions should be performed. The repetitions will always be different, no more than 2-3 consecutive repetitions performing the same diagonal.
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Figura 5













Single-foot active functional exercise 2 (Figure 6)

The player takes up position with one foot on a Pielaster-platform with degrees of ankle, knee and hip flexion that provide a comfortable position to perform an exercise while remaining stable. From this position, the first objective is to reach a static balance position. Once this has been achieved, the next goal will be to perform a hip and upper body flexion of up to 90 degrees with the other leg raised in extension. Players can place Mini Band-type elastic bands between their knees to increase exercise difficulty. Two sets of between 6 and 8 repetitions should be performed.
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Figura 6













Lateral movement exercise (Figure 7)

From the standing position, the player attaches an elastic band to their hip and secures it to a stable surface that allows them to generate tension. The player should take up a position so that when they perform a lateral movement in one direction the elastic band will pull in the opposite direction. The exercise has to be performed taking two lateral steps at high speed. Two sets of between 6 and 8 repetitions should be performed. The repetitions should not always be performed in the same direction on one plane, but should be executed in different directions.
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Figura 7













Footwork simulating competitive movement (Figure 8)

This exercise seeks to simulate “coordination ladders” by placing marks and using the lines of the field of play or court. Two players take up position, one on each side, ready to perform the same exercise identically, 4.9 m away from each other. From this position, they perform the footwork as quickly as possible and then run as speedily as possible to a 1.5 m-space marked out on the free-throw line. Each player should perform 2 sets of 3 repetitions. This work should always be done in pairs, it is a competitive exercise.

Conclusions

This proposal provides an example of ankle joint neuromuscular exercises to be performed during pre-basketball practice warm-up. The main practical application for physiotherapists and strength conditioning professional is to show examples of exercises and how to organise this idea during a competitive week in an elite professional basketball schedule. Moreover, this idea would help medical staff to improve their injury prevention strategies.
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Figura 8
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Table 1

Typical competition week.
+1MD 2MD -1 MD MD 2MD -1 MD MD
Technical Recovery Shoot Recovery Recovery Shoot
basketball regeneration around regeneration regeneration around
session treatments. practice treatments treatments practice
Strength and
conditioning
Recovery workout
regeneration
treatments Ankle-specific  Ankle-specific =~ EUROLEAGUE  Tactical Ankle-specific ~ ACB GAME
neuromuscular  neuromuscular  GAME basketball neuromuscular
warm-up warm-up practice court warm-up
Tactical Tactical Tactical
basketball basketball basketball
session session

Note. Shows a typical competition week. We include the ankle specific neuromuscular warm-up on Tuesday second session, Wednesday
and Saturday as a part of the regular team warm-up.
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