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Tim Grover, the legendary physical trainer (Michael Jordan, Scottie Pippen, Charles Barkley, 
and Shaun Livingston, among others) has declared: 

͞,ƵŶĚƌĞĚƐ� ŽĨ� ŐĂŵĞƐ͕� ƚŚŽƵƐĂŶĚƐ� ŽĨ� ŚŽƵƌƐ͕� ƐŝŶĐĞ� ƚŚĞǇ� ǁĞƌĞ� ŽůĚ� ĞŶŽƵŐŚ� ƚŽ� ƉŝĐŬ� ƵƉ� Ă� ďĂůů͘�
Peewee. Youth leagues. Summer camps. Travel teams. AAU. High school. College. A relentless 
schedule of games, practice, travel, and training, sometimes for multiple teams and leagues, 
with multiple trainers and programs. No time for rest or recovery. No time to play or train for 
other sports. End result: The same muscles, ligaments, tendons, and joints are used over and 
over again, in the same direction, the same angles, the same motions. What piece of 
ŵĂĐŚŝŶĞƌǇ�ĚŽĞƐŶ͛ƚ�ĞǀĞŶƚƵĂůůǇ�ŐŝǀĞ�ŽƵƚ�ĨƌŽŵ�ƌĞƉĞĂƚĞĚ�ƵƐĞ�ŽǀĞƌ�ŵĂŶǇ�ǇĞĂƌƐ͍͟ 

This requires deep reflection in an age when, on a daily basis, dozens of new workout 
programs are conceived for increasingly younger populations. However, children are meant 
to be active, play, use their entire bodies, and not continuously work on the same aspects 
time and time again. 

͞�ǀĞƌǇŽŶĞ�ǁĂŶƚƐ�ƚŽ�ŐŽ�ĨĂƐƚ�ĂŶĚ�ŚĂƌĚ͕�ďƵƚ�ǁŝƚŚŽƵƚ�ƚŚĞ�ĂďŝůŝƚǇ�ƚŽ�ĚĞĐĞlerate, what happens? 
Eventually you crash. Any racecar driver can go at top speed, but elite drivers know when to 
speed up, when to slow down, when to stop. Explosiveness without the ability to decelerate 
ǁŝůů�ĂůŵŽƐƚ�ĂůǁĂǇƐ�ƌĞƐƵůƚ�ŝŶ�ŝŶũƵƌǇ͘�dŽ�ŵĞ͕�ŝƚ͛Ɛ�Žne of the most critical elements of effective 
ƚƌĂŝŶŝŶŐ͘��Ƶƚ�ŚŽǁ�ŵĂŶǇ�ĂƚŚůĞƚĞƐ�ǁĂŶƚ�ƚŽ�ůĞĂƌŶ�ƚŽ�ƐůŽǁ�ĚŽǁŶ�ĂŶĚ�ƐƚŽƉ͍�/ƚ͛Ɛ�ŶŽƚ�ƐĞǆǇ͘��Ƶƚ�ŝƚ͛Ɛ�
ĞƐƐĞŶƚŝĂů͘͟ 

In an interview in 2013, Tim Grover summarized what researchers were able to later conclude 
between 2015 ĂŶĚ�ϮϬϭϵ͘��Ɛ�dŝŵ�'ĂďďĞƚ�ŶŽƚĞĚ�΀ϭ΁͗�͞ƚŚĞ�ƉƌŽďůĞŵ�ŝƐ�ŶŽƚ�ǁŝƚŚ�ƚƌĂŝŶŝŶŐ�ƉĞƌ�ƐĞ͕�
ďƵƚ�ŵŽƌĞ�ůŝŬĞůǇ�ƚŚĞ�ŝŶĂƉƉƌŽƉƌŝĂƚĞ�ƚƌĂŝŶŝŶŐ�ƚŚĂƚ�ŝƐ�ďĞŝŶŐ�ƉƌĞƐĐƌŝďĞĚ͘͟� 

�Ɛ�ŶŽƚĞĚ�ďǇ��ƵŶĐĂŶ�ŝŶ�ϮϬϭϵ�΀Ϯ΁͗�͞tŝƚŚ�ƚŚĞ�ĞŵĞƌŐĞŶĐĞ�ŽĨ�ƚĞĐŚŶŽůŽŐǇ�ĂŶĚ�ĚǁŝŶĚůŝŶŐ�ƉŚǇƐŝĐĂů�
education in schools, there is a severe lack of fundamental movement skills (FMS) among 
today's youth. Meanwhile, participation in sports is rising and many young people are not 
prepared to handle the sport-specific workload they experience; leading to suboptimal 
performance ĂŶĚ�ŝŶĐƌĞĂƐĞĚ�ƌŝƐŬ�ŽĨ�ŝŶũƵƌǇ͘͟ 

͞tŚĞŶ�ǇŽƵƚŚ�ĂŶĚ�ĂĚŽůĞƐĐĞŶƚ�ĂƚŚůĞƚĞƐ�ĚŽ�ĞŶŐĂŐĞ�ŝŶ�ƚƌĂŝŶŝŶŐ͕�ŝƚ�ŝƐ�ŝŵƉĞƌĂƚŝǀĞ�ƚŚĂƚ�ƚŚĞǇ�ĂƌĞ�ŶŽƚ�
treated as mini-adults and given overly advanced programs. Rather than specializing at a 
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young age, there should be a system in place to establish a well-rounded base that serves as 
the framework for the development of new and future motor skills. As the athlete matures, 
their adaptive capabilities and tolerance to training loads will be dependent on this. Thus, 
early sampling or diversification is recommended over early specialization and has been 
ƐŚŽǁŶ� ƚŽ� ĐŽƌƌĞůĂƚĞ� ǁŝƚŚ� ůĞƐƐ� ƉƐǇĐŚŽůŽŐŝĐĂů� ͞ďƵƌŶ-ŽƵƚ͕͟� ĨĞǁĞƌ� ŝŶũƵƌŝĞƐ͕� ĂŶĚ� ŐƌĞĂƚĞƌ� ĨƵƚƵƌĞ�
ƉĞƌĨŽƌŵĂŶĐĞ�΀ϯ΁͘͟ 
 

In fact, physical development precedes cognitive development in the adolescent population. 
Physical development is most prominent from early to mid-adolescence, whereas cognitive 
development, which includes structural changes at the level of the brain and cognition, 
continues maturing until the end of the third decade. Physical and cognitive changes of 
puberty and the rate with which these changes occur might ultimately lead to a temporary 
increase in the risk of injury and may even lead to overtraining syndrome in adolescents [4]. 

The risks of injury and overuse increase proportionateůǇ�ǁŝƚŚ�ƚŚĞ�ĚĞŐƌĞĞ�ŽĨ�ƚŚĞ�ĐŚŝůĚ͛Ɛ�ƐƉŽƌƚ�
specialization and not with the training load [5,6]. In fact, there is a higher risk of serious injury 
due to overuse in athletes who spend twice as much time participating in organized sports 
compared to those partaking in recreational play, even though both exert the same overall 
load (7). 

In order to conclude the concept of training load, the primary factor in overuse injuries, it was 
previously shown that an optimal load exists that allows a decrease in the risk of injury 
through a progressive phase of adaptation taking into account the acute and global loads in 
a systematic fashion [1,8]. This is achieved with a predominance of circuit exercises, thereby 
avoiding monotony, coupled with regular unwinding periods [9]. The risk factor could be 
modelized with the following formula : 

Risk factor =  

௩ܸ௢௟௨௠௘ �ൈܫ�௜௡௧௘௡௦௜௧௬
ܴܲ௉௛௬௦௜௖௔௟�ோ௘௖௨௣௘௥௔௧௜௢௡

�ൈ�
ெ௢௡௢௧௢௡௬�௙௔௖௧௢௥ܨܯ ൈ�ܵܨௌ௣௘௖௜௔௟௜௭௔௧௜௢௡�௙௔௖௧௢௥ �ൈ� ௒ܻ௘௔௥௦�௢௙�௦௣௘௖௜௔௟௜௭௔௧௜௢௡ �ൈܧ�ௗ௘௠௔௡ௗ�௙௢௥�௥௘௦௨௟௧

஼௢௚௡௜௧௜௩௘�௥௘௖௨௣௘௥௔௧௜௢௡ܴܥ ൈ ܴܲ௉௦௬௖௛௢௟௢௚௜௖௔௟�௥௘௖௨௣௘௥௔௧௜௢௡ ൈ ௉௟௔௬�௙௔௖௧௢௥ܨܲ ൈ ௜௠௘�௙௔௖௧௢௥்ܨܶ ൈ ஼௔௣௔௖௜௧௬�௙௔௖௧௢௥ܨܥ
 

 

Moreover, aside from training load, the contents of training and particularly of physical 
conditioning play a predominant role in avoiding injuries [10,11]. Thus, physical preparation 
in children, as was underlined by Tim Grover, must not be tied solely on improving 
performance. In fact, power and speed are especially linked to the physiological age of the 
young athlete [12]. Therefore, it is fundamental to develop neuromuscular prophylactic 
measures combining both global postural and intermuscular coordination exercises [14] with 
an adapted load, all the while teaching the importance of rest [13]. Complex and varied 
motricity programs must be integrated in order to enrich neuromotor programs and 
neuromuscular qualities in a well-proportioned manner [2]. Fine and adaptable motor 
coordination, which indicate adaptable movements, allow the prevention of injuries and 
optimal performance in athletic children [15]. 
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