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Editorial on the Research Topic
 Physical Activity: An Optimizer of the Neurophysiological System?



From the field of neurophysiology, broadly defined as the study of the nervous system function, numerous researches have studied the central and peripheral nervous systems from whole organs to subcellular compartments.

Different studies focused on physical activity and health have shown the impact of performing a physical fitness test on the simultaneous performance of a cognitive task, or the effects of exergames on heart rate variability in women with fibromyalgia (Villafaina et al., 2018, 2020). Other studies focused on cognitive performance have shown the psychophysiological stress response of adolescent chess players during problem-solving tasks (Fuentes-Garcia et al., 2019) or the electroencephalographic response of chess players in decision-making processes under time pressure (Villafaina et al., 2019).

In the same sense, different studies have shown that physical exercise improves the efficiency of the capillary system and increases the supply of oxygen to the brain, affecting the improvement of metabolic activity and oxygen intake in neurons (Kaliman et al., 2011). This positively influence different brain functions (e.g., attention) (de Bruin et al., 2016), and aerobic physical exercise may improve brain neurophysiological activity during the resolution of a selective attention test (Ferro et al., 2019) or working memory performance (Hsieh et al., 2018).

Consequently, there is evidence that participation in physical activity may modify white matter integrity and activation of regions key to cognitive processes. However, additional larger hypothesis-driven studies are needed to replicate findings (Valkenborghs et al., 2019). Physical activity buffers the negative effects of stress on cognitive performance in children (Wunsch et al., 2019), and may have a positive effect on memory, executive functions, and on genes associated with neuroprotective anti-aging resilience signaling (Corpas et al., 2019).

The main objective of this Research Topic was to gather studies that shed more light on the benefits of physical exercise in the neurophysiological system, from childhood to old age and from the field of health to sports or professional performance. For example, we consider important those studies that deepen into the epigenetic mechanisms involved in the aging process and their modulation through physical exercise, improving prevention and treatment therapies, and those that contributes to better understand how physical activity improves brain functions (e.g., increased hippocampal), or what effect cognitive loads cause in variables such as heart rate variability or brain waves. We also consider it particularly interesting to show studies that can reflect how physical exercise can be a good preventive strategy to avoid or counteract neurodegenerative diseases, such as Alzheimer, and consequently, increase the time and quality of life.

Thus, some of the topics of interest for this Research Topic are studies that contemplate the latest advances on neurophysiological and epigenetic effects of physical exercise on the aging, or beneficial effects of the practice of physical activity and sport on anti-aging and neuroprotective mechanisms. Equally relevant aspects to consider are the effects of physical exercise to prevent neurodegenerative diseases, the relationship between physical exercise practice and improvement of brain functions, the effects of cognitive loads at the neurophysiological level, or the neurophysiological system behavior related to sports or professional performance.

The influence of physical fitness in the nervous system structure is examined by Best et al. in siblings to estimate the contribution of genetic and environmental factors to variation within physical fitness and brain structure. Although performance-based measures of fitness were not associated with any structural neuroimaging markers, greater body mass index is associated with lower white matter integrity.

The effects of stress and lifestyle factors have been assessed with biomarkers like telomere length and telomerase activity which may have the potential to help the understanding of the stress-aging relationship and potential underlying mechanisms in elite athletes (Mehrsafar et al.).

The benefits of exercise are documented for different diseases. Even though it is still to define the exercise intensity and frequency required to improve patients' autonomic modulation, positive effects provided by exercise programs enhanced by resistance and endurance are found in cancer patients and survivors as demonstrated by Lavín-Pérez et al..

The study performed by Chi-Fang Lin et al. suggests that in children with Attention-Deficit/Hyperactivity Disorder Theta/Beta Ratios may be one of the mechanisms between motor ability and inhibition function.

Still concerning pathological conditions, Villafaina et al. explained that the performance during motor–cognitive dual and single tasks in women with fibromyalgia show the same electrical brain activity pattern whereas healthy ones adapt brain activity to task commitment.

Among heroin addicts, Wang et al. demonstrated that aerobic exercise attenuates heroin cravings and promotes inhibitory control showing its efficacy when dealing with this condition.

Exercise has been shown to optimize older adults sleep, especially, when moderate-intensity continuous training and stretching are considered, showing greater efficacy than high-intensity interval training (Bullock et al.). A similar effect is found concerning stress in different age populations confirming the health-enhancing effect of acute exercise (Mücke et al.) and physical activity amount on some of the physiological and psychological stress reactivity indicators as well as the central fatigue and perceived exertion (de la Vega et al.).

The neuroprotective effect of exercise in the aging process has been explored by Burgos et al. Executive function in normally aging adults has shown to beneficiate from the practice of exercise. An additional gain is exhibited when to the physical exercise, mental training is added, probably through more efficient early attentional processing.

This book explores some of the most UpToDate issues and raises questions to be answered by further research. Hopefully, this collection will stimulate this issue study.
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