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Editorial on the Research Topic
 Children's Exercise Physiology, Volume II



After the previous highly successful Frontiers Research Topic “Children's Exercise Physiology” (2020), we have challenged the academic community to continue exhibiting their main findings in volume II of this topic. In the past edition, the main topics of research were focused on performance, physical fitness, measurement methodologies, motor competence, overweight and obesity, and pathological subjects. In the current volume II, the Research Topics were less dispersed focusing on two main domains: (i) sports training; and (ii) exercise for health.

In the sports training, there was a specific dedication to characterize the physiological demands imposed by the training process in youth soccer players, while the other studies tested relationships between maturation and selection for competition and identified adjusted loads to exercise intervention on the patellar tendon.

Regarding the domain of exercise for health, there was a focus on understanding the interactions between exercise and maturation and executive functions in young, while one study focused on understanding the exercise role on fat oxidation. Within this domain, a validation of a motor competence assessment tool was also introduced.

Considering the relevance of the topic, we invite our colleagues to follow the read the summary of the evidence presented in our Frontiers Research Topic.


SPORTS TRAINING

Two studies (Nobari, Ruivo Alves, et al.; Nobari, Vahabidelshad, et al.) centered the research into monitoring the psychophysiological demands (measured by the rate of perceived exertion) of under-16 soccer players during the season. One of the studies (Nobari, Ruivo Alves, et al.) has tried to establish the hypothesis of a dose-response relationship between accumulated training demands and the variations in physical fitness. Although different outcomes have been considered (e.g., maximal oxygen uptake, heart rate, linear sprint, locomotor response in an intermittent progressive multistage test), only maximal oxygen uptake variations were partially explained by accumulated training demands. Interestingly, peak height velocity also partially and significantly explained variations of aerobic power.

Also using data from the monitoring process in under-16 players, Nobari, Vahabidelshad, et al. analyzed variations of training demands in different micro and mesocycles. The rate of perceived exertion using the CR-10 Borg's scale was used as an outcome for calculating the weekly acute and chronic load. The within-week analysis revealed that training sessions 3 days before the match are the ones with similar demands to the match, while a decrease of intensity and volume is observed in the 2 days closer to the match. Considering the comparisons between moments of the season, it was found that the middle season was the most demanding.

With the aim to analyze the influence of anthropometry, body composition, and maturation on accumulated time of play and matches as a starter in young soccer players, seventy-nine youth soccer players from under-11 to under-14 were analyzed for 6 months (Clemente et al.). Results showed that no significant differences in accumulated minutes of play and matches as a starter were found between the two levels of maturation assessed. Also, maturity offset, leg length, and sitting height were largely correlated with minutes of play. However, the models to explain the variation of minutes of play and matches as a starter only explained 35 and 12%, respectively, with the lean mass, leg length, and sitting height as the greatest contributors. Therefore, this study suggested that maturation is not necessarily a determining factor in the participation of matches since anthropometry and body composition was shown to play an important role. However, the authors also highlighted that those results should be interpreted with caution due to the context of this study design.

Mersmann et al. investigated in male handball players (age 12–14 years) the effects of an over-season functional high-load training designed to facilitate tendon adaptation and reduce muscle-tendon imbalances on patellar tendon pain occurrence, knee extensor strength, and architecture in addition to patellar tendon mechanical properties. Two groups (control, following a common strength training plan; and experimental, with the functional high-load training for the patellar tendon in addition) were assessed at four time points. From about half competition period until season end 30% of controls reported patellar tendon pain occurrence or worsening, whereas the experimental group remained pain-free. Knee extensor strength and vastus lateralis thickness increased similarly in both groups without any tendon stiffness or maximum tendon strain changes. Both groups showed the same tendon strain over-season pattern. Overall, assessed functional high-load training decreases patellar tendon pain occurrence in adolescent athletes despite no tendon strain decrease.



EXERCISE FOR HEALTH

Two studies in our Frontiers Research Topic centered the research on the executive functions of young populations (Cabral et al.; Laureys et al.). One of the studies (Cabral et al.) tested a hypothesis of funding relationships between cardiorespiratory fitness and performance in executive functions of male and female adolescents. Executive functions included the test of planning and problem-solving abilities, cognitive flexibility, inhibitory control, working memory, and sustained attention, while cardiorespiratory fitness was defined as the performance obtained in a progressive multi-stage test. Interestingly, results found in the research revealed that those with better cardiorespiratory fitness were the same with better planning and problem-solving abilities and cognitive flexibility.

In a different approach, Laureys et al. tested the effect of chronological age, maturation on executive functions of both male and female adolescents. Interestingly, inhibition, working memory, planning, and shifting were positively associated with age and maturation in boys. On the other hand, in girls, maturation only significantly affected inhibition. This means that age and maturation are associated with executive functions, although with a different magnitude of relationships when considering sex.

The substrate utilization during submaximal exercise, plus the glycemic responses and hormonal counter-regulation to exercise were analyzed in a population of 24 pre-pubescent children (50% of them with type 1 diabetes mellitus—T1DM) (Fel et al.). The entire sample completed a submaximal incremental exercise test to determine their fat and carbohydrate oxidation rates by indirect calorimetry. It was also monitored the levels of glycemia, glucagon, cortisol, growth hormone, noradrenaline, adrenaline, and insulin were monitored until 120 min post-exercise. When comparing children with and without T1DM, a significantly lower absolute peak oxygen uptake (VO2 peak), lower absolute maximal lipid oxidation rate, and lower exercise power in children with T1DM was observed. The overall carbohydrate and lipid oxidation rates were the same in the two groups, however, in intensity exercises higher than 50% of VO2 peak, fat oxidation rate was significantly lower in the pre-pubescent children with T1DM. Finally, the change in glucose levels in response to exercise was negatively correlated with the pre-exercise glucose concentration. In conclusion, this study suggested that T1DM-related dysregulation in the metabolic and hormonal response to exercise even in pre-pubescent children with T1DM who have adequate glycemic control.

Motor competence is a critical key point for an active and healthy life. Aiming to provide a tool to the academic and practical community, Coppens et al. aimed to validate a compact form of Körperkoordinationstest für Kinder (KTK3). The study conducted on 2,248 children revealed that the inclusion of only four tests was powerful enough to differentiate sexes, ages, and sports participation. The article also provided normative values to those who want to compare values.


Looking to the Future

Although many developments in children's exercise physiology some topics still need more research. For example, the identification of intra-individual variations regarding training interventions and specific consideration about dose-response relationships are topics that should be more investigated. Moreover, testing the effectiveness of minimal-effective doses in comparison to regular exercise doses should be also analyzed aiming to identify how to implement exercise-based programs in short breaks at school or at home. Additionally, more explanation about physiological mechanisms underlying physical adaptations and responses to training stimulus should be conducted. These are only a few examples of how more research in children's exercise is needed. Thus, we motivate our colleagues and ourselves to continue researching children's exercise physiology aiming to provide a more solid body of knowledge and also help the community to be more effective in the practical scenarios.
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