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 Аnnotation: The ages of 10 to 14 years are an important period for children's physical 

development, and there are many team sports that can be beneficial to their development by 

preparing them for high athletic performance later on. It is important to choose a sport that is suitable 

for a particular child. The child must enjoy the sport in order to be motivated and continue to 

develop. 

Although the physical development of non-athlete children is well documented, a comprehensive 

understanding of the development of adolescent athletes, including the potential effects of team sport 

participation and training load, is lacking. 
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It is important to note that each child develops individually and the rate of development may vary. 

Regular training, proper nutrition and adequate rest play an important role in supporting the physical 

development of children involved in team sports. 

Team sports are typically characterized by frequent repetitions of low to maximal intensity efforts. 

Therefore, athletes must be able to generate large amounts of strength and power to jump, sprint, 

accelerate, change direction, and perform sudden actions such as kicking and throwing. Research 

shows that elite players outperform their competitors in several physical dimensions. Due to the ever-

increasing physical demands in sports, it is important that athletes have well-developed physical 

indicators in order to achieve high results in their future sports life. Therefore, physical performance 

is highly valued and widely used as selection criteria for program selection of the best in team sports. 

To support adolescent athletes in their long-term development process, knowledge of typical 

developmental trends in physical performance during adolescence is critical. This knowledge will 

support the monitoring and evaluation of adolescent athletes' progress, facilitating the identification 

of their strengths and weaknesses, optimizing the development of effective training programs, and 

evaluating training interventions. Understanding the various factors that influence development can 

better tailor training programs to optimize development in adolescent athletes. 

During this period, growth and development are not the main driving forces for the development of 

physical indicators. Increases in body weight and height, differentiation of fiber types, resting levels 

of adenosine triphosphate and creatine phosphate, increased androgen concentrations, and 

architectural development of musculotendinous fibers all contribute to the development of various 

physical qualities. However, specific evidence for aspects related to training load remains unclear in 

this group of children. 

Adaptations to training have been studied extensively in adults, both in the context of physical 

performance development and injury prevention. Insufficient attention has been paid to 

understanding the unique responses of young athletes to training stimuli, highlighting the need for 

further research in this area. 
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Despite extensive research on the physical performance of boys during adolescence, there is currently 

no systematic review that comprehensively summarizes the literature on team sport athletes, 

specifically covering both boys and girls. This knowledge gap is significant given that studies 

conducted on children who do not participate in sports consistently demonstrate marked 

developmental differences between the sexes in early and late stages of adolescence. Research among 

children who do not participate in sports shows that boys tend to show greater improvement in 

physical performance during adolescence, while girls often achieve better performance soon after 

puberty; usually between the ages of 13–15. These differences may be explained, among other things, 

by longer and more extensive developmental and maturational processes affecting the physical 

development of boys. However, it remains unclear whether these patterns hold true for team sport 

athletes. If team sport athletes follow similar developmental trajectories, their natural development 

may slow during late adolescence. This may highlight the need for a more targeted physical training 

program to adequately prepare them for the demands of senior management. Therefore, the primary 

objective of this systematic review was to examine the development of physical performance during 

adolescence in both male and female team sport athletes.                                                                           

The influence of training load on the development of physical qualities was also studied. 

Independently, conditions were assessed by two primary reviewers using the National Heart, Lung, 

and Blood Institute's “Quality Assessment Tool for Observational Cohort and Cross-sectional 

Studies” (NHLB, 2021). 

Some questions were changed and some were not included due to lack of relevance. Discrepancies or 

conflicts were resolved either through discussion or by involving a third reviewer if agreement was 

not met. Because both cross-sectional and longitudinal studies were included, it is worth noting that 

some questions (7 and 13) were relevant only to longitudinal studies. This difference resulted in 

potential scoring, up to seven points for cross-sectional studies and up to nine points for longitudinal 

studies. 

All data were analyzed using descriptive statistics and presented as yearly differences between age 

groups (i.e. either the average for an age range [12–16 years] or between two consecutive age groups 

[e.g. 13–14 years]) . The following tests for each physical characteristic were selected for analysis 

because they are the most commonly used: 

 Sprint: 10 and 30 m. 

 Vertical jump: jump against the direction of movement. 

 Intermittent endurance; The YYIR tests are a simple method of testing an athlete's ability to 

perform repetitive, high-intensity exercise and a multi-stage 20m test. 

 Change of direction ability: agility - 10 x 5 m shuttle run and 5 x 10 m shuttle run. 

 Upper body strength: grip. 

 Lower body strength: The wide variety of lower body strength tests in the included studies led to 

the need to include several different tests. 

Interestingly, although girls who do not participate in sports typically show a decline in their 

maximum exercise oxygen uptake rate (VO2 max) at around 14 to 15 years of age, results from one 

study show that intermittent endurance continues to improve until age 16, similar to boys. This is 

consistent with the observations made by Tønnessen et al. [2015], who reported improvements in 

girls' 800 m athletics performance even up to age 18. 

This may be due to differences in the tests performed. A recent study by Landgraff et al demonstrated 

developmental differences between maximal exercise oxygen consumption rate (VO2-max) and 

endurance performance in adolescence, when there was an improvement in performance but no 

change in maximal exercise oxygen consumption rate (VO2-max). 
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Given that the YYIR1 and multistage fitness test analyzed in this review are performance-based (i.e., 

dependent on multiple physical measures), this may help explain the observed difference between 

VO2-max development in non-athlete children and endurance performance in athletes in this review. 

This means that performance is influenced not only by VO2-max, but also by other factors, such as 

specific muscle adaptations that may be more responsive to training. 

This review noted gradual improvements in most physical performance indicators during adolescence 

in both girls and boys in team sports, which are largely dependent on growth and development. In 

early adolescence, development is stable and rapid, but appears to slow down towards late 

adolescence. Girls develop more slowly than boys, which may be explained by differences in 

maturation between the sexes, with boys benefiting more from greater increases in testosterone and 

limb length. Although the groups in this review were structured by chronological age, examining 

development based on biological age would add interesting information to better understand the role 

of maturation in the physical development of adolescent athletes. Future research is encouraged to 

include measures of maturation to provide a more precise understanding of the impact of changes in 

maturation on the longitudinal development of physical performance in team sport athletes. Because 

there is limited research on the effects of training load and team sport participation on long-term 

physical development, it is difficult to definitively establish their effects during this period. 

To improve our understanding of this topic, future studies should include different measures of 

training load when examining changes in physical performance in adolescent team sport athletes. 
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