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Editorial on the Research Topic
Optimal physical activity across the lifespan for people of all abilities



Humans, like all current species, evolved within the context of the boundary conditions of Earth, including its 1 g gravity. In that context, we evolved to move, making us a dynamic species that subscribes to the “use it or lose it” principle for many of our tissues (1). Humans depend on motion and navigation through the environment to survive, and thus, depend on mechanical loading of our tissues to maintain the integrity of nearly all our physiological systems, as evidenced by the adverse effects of prolonged exposure to microgravity in space, following prolonged bed rest, and generalized inactivity. Inactivity and its accompanying diminished loading conditions on physiological systems pose a threat to health, and exercise is required to maintain and optimize health worldwide [reviewed in (2–5)]. Thus, Homo sapiens likely require constant and repetitive loading of our tissues during the day, adequate nutrition, and periods of rest (i.e., sleep) (6) to optimize quality of life and achieve wellness throughout life.

Much of the focus on the benefits of exercise has been on elite athletes who push the boundaries of our genetic inheritance to achieve higher and higher levels of accomplishment. Clearly, the abilities of Olympic athletes are examples of this, as are those of other amateur and professional athletes. These abilities are contingent upon intense exercise and training programs, along with optimal mental health, and they do provide new insights about the upper limits of human capabilities. However, they can also have consequences such as injuries to essential physiological systems, such as the musculoskeletal (MSK) system. In addition, focusing only on the extremes of exercise and functionality can cause us to lose sight of the fundamental premise that loading of our tissues—particularly those of the MSK and cardiovascular systems—is essential for health, and thus important for individuals of all ages and abilities. While all humans benefit from physical activity, women and men and different ethnicities may experience risks and benefits (7), so “one size may not fit all”.

In recent years, there has been a shift in many “modern” occupations from being physically demanding to involving prolonged periods of “inactivity” while sitting at a desk in front of a computer screen [reviewed in (8)]. For example, children and adolescents sit in school for much of the day and in front of their electronic devices, leading to extended periods of inactivity in otherwise healthy populations that are growing and maturing, and thus setting a suboptimal “baseline” for several physiological systems during a critical phase of life (9, 10)! In addition to these populations, others of different ages may have compromised abilities to perform exercise as a result of limited access to programs, physical limitations due to injury, developmental deficits, and/or chronic diseases or complications from lifestyle choices and their consequences. These populations can still benefit from tailored, adaptive exercise programs that offer aerobic and/or resistive exercises ± augmentation, which allow for maintenance of essential physiological systems.

To address many of the issues and challenges to meet those needs in populations across a wide spectrum of abilities, this Research Topic of articles was conceived and compiled. It consists of both original research reports and reviews. The Research Topic of articles includes 11 peer-reviewed and accepted submissions that provide excellent examples of how physical activity programs can benefit specific populations ranging from the young to the elderly with or without specific limitations, along with those individuals who are motivated to achieve excellence despite perceived limitations, as seen in the Paralympics.

The spectrum of articles in the Research topic addresses several conditions, diseases, and circumstances that impact a wide variety of populations. These include different types of exercise programs and activities that target specific populations such as neurodivergent children (Sapre et al.), patients with Parkinson's disease (McKee et al.), individuals with spinal cord injuries (Martinez et al.), and elderly patients with changes in cognition (MacDonald et al.). Other articles assess the efficacy of physical activity programs (Muñoz-Cofré et al.) and the use of tele-exercise programs for individuals with difficulties accessing regular programs (Garrido et al.). The effectiveness of cycling as a means to achieving aerobic fitness is addressed (Mosser et al.), as is the use of neuromuscular electrical stimulation to offer potential benefits to various populations (Ackermann et al.). Other articles in this Research Topic provide insights into how physical activity may benefit specific populations, such as military veterans (Tinney and Nguyen) and those individuals affected by the consequences of infectious diseases, such as COVID-19 (Opielinski et al.). Finally, an article by Bonnevie-Svendsen et al. provides insights into some recently identified biomarkers in triathletes. Building on these results, it would be interesting in the future to investigate whether similar or different biomarkers are also identified as determinants of the efficacy of physical activity programs for the specific populations that are the focus of other articles in this Research Topic.

In summary, this Research topic focuses on addressing the need for and benefits of physical activity in populations across a wide spectrum of abilities. This Research Topic complements an earlier Research Topic that we edited, which focused on the benefits of physical activity for those aspiring to achieve at the highest levels (11). We intend for this Research Topic to highlight the need for and benefits of physical activity for Homo sapiens of all abilities to engage and perhaps to provide inspiration for some populations not covered in this Research Topic to develop and implement specialized physical activity programs, providing an even broader spectrum of positive health benefits for individuals whose abilities are limited or challenged by circumstances.


Author contributions

DH: Writing – review & editing, Writing – original draft. RZ: Writing – original draft, Writing – review & editing.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References


	1. Hart DA, Zernicke RF. Optimal human functioning requires exercise across the lifespan: mobility in a 1g environment is intrinsic to the integrity of multiple biological systems. Front Physiol. (2020) 11:156. doi: 10.3389/fphys.2020.00156


	2. Coleman CJ, McDonough DJ, Pope ZC, Pope CA. Dose-response association of aerobic and muscle-strengthening physical activity with mortality: a national cohort study of 416,420 US adults. Br J Sports Med. (2022):bjsports-2022-105519. doi: 10.1136/bjsports-2022-106619


	3. Coenen P, Huysmans MA, Holtermann A, Troiano RP, Mork PJ, Krokstad S, et al. Associations of occupational and leisure-time physical activity with all-cause mortality: an individual participant data meta-analysis. Br J Sports Med. (2024) 58:1527–38. doi: 10.1136/bjsports-2024-108117


	4. Chen T, Chen S, Honda T, Kishimoto H, Nofuji Y, Narazaki K. Associations of objectively measured physical activity and sedentary time with all-cause mortality in Japanese older adults: a 10-year prospective study. Br J Sports Med. (2025):bjsports-2024-108258. doi: 10.1136/bjsports-2024-108258


	5. Rahmati M, Lee M, Lee H, Park J, Vithran DTA, Li Y, et al. Associations between exercise training, physical activity, sedentary behaviour and mortality: an umbrella review of meta-analyses. J Cachexia Sarcopenia Muscle. (2025) 16:e13772. doi: 10.1002/jcsm.13772


	6. Hart DA, Zernicke RF, Shrive NG. Homo sapiens may incorporate daily acute cycles of “conditioning-deconditioning” to maintain musculoskeletal integrity: need to integrate with biological clocks and circadian rhythm mediators. Int J Mol Sci. (2022) 23:9949. doi: 10.3390/ijms23179949


	7. Nylen E. Age, race, sex, and cardiorespiratory fitness: implications for prevention and management of cardiometabolic disease in individuals with diabetes mellitus. Rev Cardiovasc Med. (2024) 25:263. doi: 10.31083/j.rcm2507263


	8. Reichel K, Prigge M, Latza U, Kuth T, Backe E-M. Association of occupational sitting with cardiovascular outcomes and cardiometabolic risk factors: a systematic review with a sex-sensitive/gender-sensitive perspective. BMJ Open. (2022) 12:e048017. doi: 10.1136/bmjopen-2020-048017


	9. Arafa A, Yasui Y, Kokubo Y, Kato Y, Matsumoto C, Teramoto M, et al. Lifestyle behaviors of childhood and adolescence: contributing factors, health consequences, and potential interventions. Am J Lifestyle Med. (2024):15598276241245941. doi: 10.1177/15598276241245941


	10. Jurado-Castro JM, Pastor-Villaescusa B, Castro-Collado C, Gil-Campos M, Leis R, Babio N, et al. Evaluation of physical activity, sedentary patterns, and lifestyle behavior in Spanish preschool children from the CORALS cohort. Sports Med Open. (2025) 11:71. doi: 10.1186/s40798-025-00865-2


	11. Hart DA, Zernicke RF. Editorial: optimal mobility and function across the lifespan. Front Physiol. (2021) 12:652640. doi: 10.3389/fphys.2021.652640







OPS/images/cover.jpg
, frontiers ‘ Frontiers Sports and Active Living

Editorial: Optimal physical activity
across the lifespan for people of
all abilities








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: Optimal physical activity across the lifespan for people of all abilities

		Author contributions



		Conflict of interest



		Generative AI statement



		Publisher's note



		References



















OPS/images/logo.jpg
, frontiers ‘ Frontiers in Sports and Active Living





