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Abstract 

Permanently increasing incidence of chronic diseases is challenging for healthcare worldwide being 
directly associated with physical inactivity considered an important cause of most chronic diseases. 
In contrast, physical exercise is proven as a powerful instrument of healthcare to protect individuals 
against health-to-disease transition and against disease progression. Nonetheless, a number of 
studies warn against inappropriate high-intensity and/or unaccustomed exercise which exceed an 
individual physical capacity. Indeed, an extensive cardiac output during prolonged exercise leads to 
significantly increased cardiac dimensions triggering cardiac complications which may result in 
arrythmogenic sudden cardiac death. Remarkable plasticity of mitochondria allows these organelles 
for sensing and adapting to a variety of stressors and responding to stimuli by molecular signalling, 
regulating bioenergetics and cellular homeostasis decisive for repair machinery, proliferation and 
apoptosis, tissue regeneration versus degeneration with whole body outcomes. Mitochondria act as 
biosensors in human body: they are reactive towards stimuli and protective against health-to-disease 
transition. For performing this life-important function throughout the life, mitochondria need 
supportive measures including physical activity considered an essential pillar of the mitochondrial 
medicine. This article highlights reciprocity between the quality of mitochondrial health and 
homeostasis on one hand and physical fitness and exercise intervention on the other hand. The 
proposed novelty relates to monitoring of mitochondrial homeostasis strongly recommended for 
creating individualised training programmes and monitoring exercise efficacy during and after the 
programme performed. To this end, patient friendly non-invasive approach is already established 
utilising tear fluid multi-omics, mitochondria as a vital biosensor and AI-based multi-professional 
data interpretation. 

Keywords: physical fitness; natural bodybuilding; mitochondrial rejuvenation; individualised health 
protection; anti-aging & longevity; recommended training algorithms  
 

1. Introduction 

Permanently increasing incidence of chronic diseases is challenging for healthcare worldwide 
being directly associated with ageing populations, increasing urbanisation and air pollution, 
imbalanced multi-factorial stress, suboptimal life-style, behavioural and dietary habits on one hand, 
and on the other hand with early onset of severe pathologies affecting working-age populations, 
decreased life quality and premature death in affected subpopulations resulting in high demographic 
and economic burden to the society.  

Physical inactivity is detrimental to health status and considered an important cause of most 
chronic diseases. In contrast, physical exercise is proven as a powerful instrument of primary 
healthcare to protect healthy individuals and individuals in suboptimal health conditions [1] against 
health-to-disease transition for at least 35 chronic conditions including but not restricted to 
accelerated ageing and sarcopenia of multi-factorial nature, fe/male infertility and complications in 
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pregnancy and post-partum, mood, eating and digestive disorders, diverticulitis,  obesity, metabolic 
syndrome and type 2 diabetes mellitus, a spectrum of cardiovascular impairments, inflammatory 
disorders, chronic pain, stroke, non-alcoholic fatty liver disease, disorders of musculoskeletal system, 
cognitive decline, neurodegeneration and cancers [2]. Field-dedicated experts emphasise that human 
body may rapidly maladapt to physical inactivity resulting in significantly decreased both – total and 
of good quality years of life, whereas physical exercise demonstrates a capacity to either fully prevent 
or at least to delay clinically manifested chronic disorders. 

Nonetheless, a number of studies warn against intense exercises which exceed an individual 
physical capacity. Indeed, an extensive cardiac output during prolonged exercise leads to 
significantly increased cardiac dimensions triggering cardiac complications which may result in 
arrythmogenic sudden cardiac death (SCD) [3]. The phenomenon is mainly described by 
investigating high performance athletes: emerging data indicate that long-standing vigorous exercise 
may lead to multi-faceted adverse effects including electrical changes and structural remodelling in 
otherwise normal hearts [4]. National statistics for SCD incidence in athletes vary between 0,54 and 
6,8 per 100.000 athletes [5–10]. The SCD incidence 6,8 per 100.000 athletes was recorded by the English 
Football Association Cardiac Screening Program; mean age 16 years old of healthy adolescent soccer 
players [10]. Noteworthy, amongst the risks of SCD, specifically the hypertrophic cardiomyopathy 
was reported as the leading one in athletes aged below 35 years and the second leading one in athletes 
older than 35 years [4]. Moreover, in marathon runners specifically the hypertrophic cardiomyopathy 
(HC) was demonstrated not only the leading risk but also a predictor of the SCD [5]. In general, HC 
is the most common genetic cardiovascular pathology diagnosed in 1 of 500 individuals and equally 
distributed between men and women; HC is considered the main cause of SCD in patients younger 
than 35 years old [4]. Although pathophysiology of HC is complex, imbalanced mitochondrial quality 
control system, shifted mitochondrial homeostasis and disrupted mitochondrion-related autophagy 
were demonstrated as crucial for the HC manifestation [11]. Moreover, disrupted mitochondrial 
fusion was demonstrated to cause cellular hypertrophy in cardiomyocytes which is characteristic for 
the HC pathomechanisms [12,13]. Contextually, impaired mitochondrial dynamics is a crucial risk 
factor for HC, poor outcomes of inappropriate physical activities and vigorous exercise potentially 
leading to SCD, and vice versa: exercise-induced mitochondrial damage may cause 
pathophysiological heart abnormalities, chronic fatigue and muscle degeneration [14]. 

Remarkable plasticity of mitochondria allows these organelles for sensing and adapting to a 
variety of stressors and responding to stimuli by molecular (including SOS) signalling, regulating 
bioenergetics and cellular homeostasis decisive for repair machinery, proliferation and apoptosis, 
tissue regeneration vs. degeneration with whole body outcomes. Mitochondria act as biosensors in 
human body: they are reactive towards stimuli and protective against health-to-disease transition. 
For performing this life-important function throughout the life, mitochondria need supportive 
measures including physical activity considered an essential pillar of the mitochondrial medicine 
[15]. As for any medicine, the optimal prescription is critical based on comprehensive diagnostics and 
treatments tailored to individualised patient profiles and adapted to actual needs of the patient. This 
article highlights mitochondrial biosensorics and mitochondria-associated protective measures 
relevant for sport exercise as the stressor on one hand, and on the other hand non-pharmacological 
treatment approach. The novelty is focused on 3PM approach integrated into individualised training 
programmes utilising mitochondrial biosensorics check-up for monitoring physical fitness and 
exercise intervention adapted to personalised needs of the trained individuals.  

2. From Eukaryotic “Powerhouse” to the Life-Orchestrating Biosensors in 
Humans: The Evolution of Mitochondrial Significance Traced by Exercise 

About 2 billion years ago as the Earth was becoming more oxygenated, mitochondria (that time 
a phototrophic alpha-proteobacterium) has been endocytosed by an ancestral eukaryote for utilising 
this form of life as the synergetic energy-producing organelle [16,17]. This evolutionary step 
advanced the host by a significantly enhanced energy supply which allowed for extensive 
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developmental capacities resulted in highly organised life-forms later on reflected in the human 
evolution. Corresponding competencies evolved through comprehensive physical  and mental 
exercise (long-distance walking, running, hunting etc.) followed by dietary shifts towards nutrients-
rich food and technological sophistication accompanied by continuous aerobic organ development 
recoded for the brain, heart, lung and muscles [18]. In the modern medicine, well-acknowledged 
determinants of human health and longevity are the overall aerobic capacity of the body reflected in 
fitness of cardiorespiratory system and skeletal muscles [18]. Indeed, mounting evidence 
demonstrates that physically active individuals are better protected against cardiovascular and 
metabolic diseases, neurodegeneration and malignancies; further, they live significantly longer 
compared to physically inactive ones [19,20]. Consequently, running was suggested as an essential 
pillar of the longevity (defined as high life expectancy) medicine [21]. Protective effects depend on 
the quality of mitochondrial health and rejuvenation of mitochondrial population [18]. These effects 
are systemic and adapted to multi-faceted stimuli. In this way, mitochondria sense intrinsic and 
environmental stressors, govern physiologic stress response, and orchestrate well-balanced cellular 
homeostasis, namely life and proliferation versus senescence and death of cells. Contextually, 
mitochondrial biosensorics is instrumental for monitoring and prediction of both – beneficial and 
detrimental (including SCD) effects to health of individuals undergoing exercise training 
programmes.  

3. Mitochondrial Health and Rejuvenation as the Hub of Physical Fitness and 
Vice Versa  

Physiologic homeostasis and rejuvenation of mitochondrial population is the hallmark of 
maintaining the physiologic reserve and sustainable physical and mental fitness which is true for any 
age categories. In contrast, accelerate ageing is associated with functional decline in mitophagy and 
autophagy linked to compromised mitochondrial turnover and uncontrolled production of ROS by 
damaged mitochondria followed by systemic inflammageing and mitochondrial “vicious circle”. The 
latter is characterised by lowering energy production and increasing ROS over-generation leading to 
unrepairable damage of subcellular structures resistant to physiologic recycling mechanisms and 
accumulation of cell debris. These processes are extensively described in the literature for brain, heart 
and muscles of otherwise healthy individuals from the third life-decade onwards as reviewed 
elsewhere [18].          

Physical activity is the unique scientifically proven non-pharmacologic therapeutic approach 
capable to rejuvenate mitochondrial population and anti-ageing mechanisms in a holistic way. 
Aerobic exercise stimulates mitochondrial autophagy, recycling and rejuvenation. However, 
corresponding effects are highly individual depending on the actual nutrient status and exercise 
duration [18]. To this end, an inappropriate high-intensity and/or unaccustomed exercise may cause 
health adverse effects resulting in tissue damage, pro-inflammatory activation and pain. 
Contextually, the type (e.g. aerobic or resistance exercise training), intensity, frequency and duration 
of the exercise training – all demand individualised prescription and professional coaching.  

Resent study investigating impacts of physical activity on physical function, mitochondrial 
energetics, ROS production and Ca2+ handling across the adult lifespan in men demonstrated [22]: 

• Ageing is associated with minimal or even no changes in mitochondrial respiration and content; 
moreover, physical activity status was positively associated with quantity and quality of 
mitochondria throughout the human lifespan. 

• In the pooled group of participants (all ages together) mitochondrial respiration was positively 
correlated with muscle strength and physical function; 

• Noteworthy, ageing per se is not associated with increasing H2O2 emission; however, physically 
active participants demonstrated higher levels of H2O2 emission compared with physically 
inactive participants; although potential explanation is controversial (increased number of 
mitochondrial or/and increased oxidative stress by exercise), this fact has to be kept in mind, 
when the type, intensity and duration is prescribed; 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 November 2025 doi:10.20944/preprints202511.2146.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202511.2146.v1
http://creativecommons.org/licenses/by/4.0/


 4 of 11 

 

• No impact of ageing on the mitochondrial calcium uptake was recorded; nonetheless, higher 
calcium uptake was observed in physically active participant compared to inactive ones within 
the age group > 40 years.    

4. Mitochondrial Multiomic Response to Endurance Exercise Training Is Highly 
Tissue-Specific 

Although endurance (also called aerobic) exercise training is generally known to increase ATP-
generating capacity, volume, size and number of mitochondria in skeletal muscles, detailed 
multiomics performed utilising animal models demonstrate tissue-specific patterns of mitochondrial 
response. This specific response is well interpretable in the context of corresponding organ’s 
functions on one hand, and on the other hand keeping in mind high mitochondrial plasticity and 
unique ability to adapt to multi-faceted intrinsic and environmental stimuli promptly reacting 
towards acute tissue-specific metabolic demands [23]. Indeed, 

• The minimal mitochondrial multiomic alterations were reported for the brain, small intestine 
and spleen. To this end, the brain is a mitochondria-rich organ with high levels of energy 
consumption at rest; although brain activity increases during exercise, the differential metabolic 
demand is relatively low;   

• In contrast, cardiac and skeletal muscles mitochondria demonstrate highly increased ATP 
production covering significantly enhanced energy demand during contractions. Contextually, 
the greatest shifts in multiomic patterns were recorded for skeletal muscles, heart but also for 
liver, colon, adrenal gland, brown and white adipose tissue and blood reflecting adaptive 
mitochondrial response towards the endurance training and corresponding demands such as 
stress modulation, improved bioenergetics, blood flow and signalling and metabolic shifts 
adapting to repeated bouts of exercise.  

• Mitochndrial stress response modulation affects sympathetic adrenal-medullary activation, 
catecholamine and cortisol levels – all considered adaptive for reducing acute stress [24].  

• Hepatic mitochondria are critical for oxidising fat for providing ATP and substrates to fuel TCA 
cycle flux and gluconeogenesis to maintain glucose levels in blood at rest, fasting and under 
stress conditions. Endurance training leads to improved mitochondrial qualities even 
independent from their increasing quantity. Per evidence, multiomic changes linked to the 
exercise demonstrated opposite regulation patterns compared to those induced by the liver 
cirrhosis [23]. 

• Brown adipose tissue is rich in mitochondria which are crucial for a physiologic thermogenesis 
adapted to the cold stress provocation and maintaining physiologic body temperature. Also for 
this tissue significantly altered multiomic patterns were recorded after endurance training that 
is well in consensus with energy preservation mechanisms described for professionally trained 
athletes.                   

5. Type, Intensity, Frequency, and Duration of the Exercise Training – All 
Demand Individualised Prescription Tailored to Individualised Patient Profiling 

Physical activity benefits health status in general reducing all-cause mortality in the population, 
mitigating health risks, protecting individuals against health-to-disease transition (primary care) and 
delaying clinical manifestation and disease progression in secondary care. However, optimising the 
balance between exercise and recovery is critical to avoid exercise stress-related detrimental effects 
and to achieve improved individual outcomes.  

Physical activity includes any form of movement resulting in contraction of skeletal muscles and 
systemically enhanced energy consumption. The measures are quantifiable and controllable by the 
individually adapted intensity, frequency and duration of the exercise [25]. Field-dedicated 
professionals provide recommendations towards stratified patient groups summarised below.  
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5.1. Healthy Adults of All Ages 

These evidence-based recommendations are considered appropriate also for patients with 
certain chronic disorders and disabilities coached and advised by responsible professionals [26]. The 
recommended programme of regular exercise includes cardiorespiratory, resistance, flexibility and 
neuro-motor exercise training. Main pool of recommendations comprises  

- either the moderate intensity cardiorespiratory training for more than 30 minutes daily on at 
least 5 days a week (totally >150 minutes weekly), vigorous-intensity cardiorespiratory exercise 
for more than 20 minutes daily on at least 3 days a week (totally >75 minutes weekly),  

- or a combination of moderate- and vigorous-intensity training with a total energy expenditure 
of 500-1000 MET minutes per week;  

- On 2-3 days a week, adults should perform resistance exercise for each of the major muscle 
group as well as neuro-motor training of balance, agility and coordination;  

- Further, for maintaining joint rang of movement a series of flexibility exercise for each the major 
muscle-tendon groups (60 seconds per exercise) on at least 2 days a week is strongly 
recommended.     

Experts conclude that the recommended exercises far overweight potential risks in most adults. 
Nonetheless, the entire programme has to be adapted to individualised profiling considering habitual 
physical activity, health status, exercise responses and stated goals. Further, the experts emphasise 
the necessity of educational component for individuals undergoing the programme and coaching by 
professionals. Finally, mitochondria-relevant nutraceuticals protecting health in primary and 
secondary care are strongly recommended by the field-dedicated international expert groups [27]. 
The expert emphasise that application of nutraceuticals can be beneficial only if meeting needs at 
individual level. Contextually, health risk assessment based on individualised patient profiles is 
crucial for adapting nutraceutical sets and improving individual outcomes in primary and secondary 
care [27]. 

5.2. Natural Body Building 

Muscle loss mitigation may be achieved by resistance training focused on the natural body 
building technics described earlier [28]. 

and summarised below.  

• Muscle groups in focus should be trained at least two times a week; certainly the muscle volume 
benefits from a frequent exercise; 

• 3-15 repetitions in the 6-12 range (in total 40-70 repetitions for each of the major muscle group 
per session) should occur to achieve visible effects; for advanced bodybuilder higher numbers 
of repetitions are appropriate; 

• Rest intervals of 1-3 minutes are adequate; 
• Chosen tempo should allow for controlling the muscular load; 
• Cardiovascular exercise training is recommended to intensify fat loss; 
• High-intensity training demands better recovery; 
• Fasted cardiovascular training is not recommended, since being not really beneficial and could 

be even detrimental.    

5.3. Exercise Training in the Overall Management of Obesity in Adults 

Due to steadily increasing incidence of overweight individuals worldwide linked to sedentary 
lifestyle, suboptimal dietary habits on one hand, and on the other hand compromised mitochondrial 
health and accelerated ageing, extensive professional efforts are dedicated to the affected 
subpopulations. Following recommendations are presented [29]:  
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• An aerobic exercise at moderate intensity is strongly recommended for loss in body weight, total 
fat, visceral fat, intra-hepatic fat, and for improvement in blood pressure;  

• On average, the expected weight loss is 2 to 3 kg;  
• An exercise training program based specifically on resistance training at moderate-to-high 

intensity is recommended for preservation of lean mass during weight loss;  
• For improved cardiorespiratory fitness and insulin sensitivity, any type of exercise training can 

be applied, namely either aerobic or resistance as well as a combination of both – aerobic and 
resistance one; after cardiovascular risk assessment also high-intensity interval training can be 
considered under professional supervision;  

• Specifically for the muscular fitness improvement, an exercise training program based 
preferentially on resistance training alone (or in combination with aerobic training) is 
recommended;  

• Complementary recommendations consider psychological and energetic aspects, appetite 
control and bariatric surgery as well as life style and behavioural habits in overall management 
of overweight and obesity. 

5.4. Adapted Exercise Training Benefits Children with Attention Deficits Hyperactivity Disorders (ADHD)  

A standard medication is well compatible with physical exercise therapy in the treatment of 
ADHD. To this end, both acute and chronic exercise training demonstrate beneficial effects mitigating 
symptoms characteristic for the disease, executive function, cognitive and motor abilities in affected 
children [30]. Systematic long-term training is strongly recommended following the scientific 
evidence in the field demonstrating beneficial effects accumulating over time. To this end: 

• Aerobic exercise training demonstrates a capacity to positively impact neurotransmitter 
(serotonin and dopamine amongst others) production and to stimulate blood flow in the brain; 

• Perceptual motor exercise and meditation stimulate neuroplasticity improving synaptic cross-
communication and strengthening the sensory-motor competencies collectively mitigating 
attention deficits;   

The adapted programme demonstrates well documented improved individual outcomes 
including moderate to high intensity interval training which combines balanced physical exercise 
with cognitive tasks [30], both rely on improved mitochondrial functionality and reciprocity of 
beneficial systemic effects. To this end, preclinical studies concluded interval aerobic training 
remarkably improves bioenergetics state and mitochondrial dynamics of different brain regions [31]. 
Thereby, main improvements were observed in the frontal and parietal lobes evidently associated 
with the location of motor and sensory areas. Therefore, the exercise is recommended as a 
prophylactic approach against compromised bioenergentics and mitochondrial dysfunction.     

5.5. Exercise for Patients with Peripheral Neuropathies (PN) 

PN is highly prevalent and heterogeneous cohort of patients affected by diseased peripheral 
nervous system with debilitating symptoms becoming chronic. Medications currently applied are 
less effective with non-seldom negative side-effects demonstrated in patients with treated 
polyneuropathy. Based on the accumulated research data, field dedicated international expert groups 
strongly recommend a combination of endurance exercise and sensorimotor training for the best 
pronounced health benefits in this patient cohort   [32]. Noteworthy, for achieving best individual 
outcomes, a detailed stratification is essential. For example, specifically for patients diagnosed with 
the chemotherapy-induced PN the most effective component in the training programme is the 
sensorimotor exercise. To this end, mitochondria-based holistic 3PM approach has been 
recommended as the “game-changer” for individualised rehabilitation programmes exemplified by 
treated breast cancer survivors [33]. 
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5.6. Exercise Recommendations for Individuals Diagnosed with Multiple Sclerosis (MS)  

The field-dedicated expert group strongly recommends resistance and aerobic exercise as the 
most effective training programme to improve the quality of life, balance, walking ability and 
endurance and to mitigate chronic fatigue in individuals affected by MS [34]. 

5.7. Exercise Prescription Tailored to the “Long COVID Syndrome” (LCS) Affected Individuals 

Statistics collected in the field demonstrate that at least 25-30% of individuals diseased on SARS-
CoV-2” may suffer from the LCS diagnosed, when symptoms and signs last over four weeks after 
initial diagnosis. Chronic fatigue, brain fog, impaired functional capacity with post-exertional 
malaise, positional tachycardia out of proportion to level of effort, and exercise intolerance are 
characteristic for the LCS patient cohort [35]. Further, there are evident similarities between LCS and 
cardiac deconditioning of multi-factorial nature. Contextually, early return to physical activity in a 
gradual fashion by adapted training programmes is strongly recommended by several international 
groups of experts, to mitigate detrimental effects of LCS on the brain, cognition, cardiorespiratory 
competencies and physical inactivity [36–43]. 

The recommended exercise protocols account for the cardiac deconditioning, by incorporating 
low-duration and low-intensity exercise early on in the course of training. Further, the type of exercise 
is critical, since jogging or running, particularly early on, will be difficult to perform, due to exercise 
intolerance. Consequently, the exercise prescriptions should consider rather semi/recumbent 
positioning at early stages (week 1-8) followed by walking and jogging (week 9-12) [35]. The 
recommended exercises range from pulmonary rehabilitation, low and moderate-intensity aerobic 
exercise and inspiratory muscle training, and resistance training. For example, objective 
measurements demonstrate improvements in metrics of LCS severity by utilising 6 min of walking 
distance, upper and lower extremity strength followed by subjective improvements (e.g. decreased 
fatigue severity). It is critical to emphasize a graded increase in exercise duration and intensity in the 
individualised rehabilitation programme to avoid post-exertional malaise and potentially limited 
adherence to the prescribed training. 

6. Individualised Check-Up of the Mitochondrial Biosensorics Is Crucial for 
Physical Fitness and Exercise Intervention Quality – Concluding Remarks 

Physical activity is a unique scientifically proven non-pharmacologic therapeutic approach 
capable to rejuvenate mitochondrial population and anti-ageing mechanisms in a holistic way. 
Aerobic exercise stimulates mitochondrial autophagy, recycling and rejuvenation. However, 
corresponding effects are highly individual depending on the actual nutrient status and exercise 
duration [18]. To this end, an inappropriate high-intensity and/or unaccustomed exercise may cause 
health adverse effects resulting in tissue damage, pro-inflammatory activation and pain. 
Contextually, the type (e.g. aerobic or resistance exercise training), intensity, frequency and duration 
of the exercise training – all demand individualised prescription and professional coaching utilising 
AI-based multi-parametric health risk assessment followed by creating training programmes tailored 
to individualised patient profiles. Contextually, mitochondrial biosensorics (stimuli sensing and 
stress adaptation) linked to biogenesis, dynamics and autophagy (quality control) is decisive for 
predictive diagnostics and individualised health protection. Targeting mitochondrial quality control 
is strongly recommended for adaptability to exercise training in healthy populations including 
particularly stress-sensitive individuals in suboptimal health conditions (such as Flammer Syndrome 
Phenotype carriers), treating sarcopenia and coaching exercises in anti-ageing, rehabilitation and 
rejuvenation programmes as well as optimising training programme to the needs of patient groups 
suffering from the cardiac deconditioning with and without comorbidities [18,33,44–52]. 

Therefore, an application of the digital health monitoring including records of mitochondrial 
homeostasis is recommended for creating individualised training programmes and monitoring 
exercise efficacy during and after the programme performed. To this end, patient friendly non-
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invasive approach is already established utilising tear fluid multi-omics, mitochondria as a vital 
biosensor and AI-based multi-professional data interpretation [53].   

Finally, mitochondria-relevant nutraceuticals protecting health in primary and secondary care 
are strongly recommended by the field-dedicated international expert groups [27]. The expert 
emphasise that application of nutraceuticals can be beneficial only if meeting needs at individual 
level. Contextually, health risk assessment based on individualised patient profiles is crucial for 
adapting nutraceutical sets and improving individual outcomes in primary and secondary care [27]. 

The proposed innovation is summarised by the Figure 1 which includes 3 main pillars, namely  
- the goal is to improve physical fitness and to advance exercise intervention quality by the 
paradigm change from reactive to proactive care implementing concepts of predictive, preventive 
and personalised (3P) medicine; 
- the key instrument is mitochondrial biosensorics as detailed in this article; 
- the consequent pathway to achieve the goal is, on a regular basis, to perform mitochondrial 
biosensorics check-up. 

 

Figure 1. 3PM-guided innovation utilising of high quality mitochondrial biosensorics to advance overall 
management of health-supportive physical activity; protective measures are tailored to individualised patient 
profiles. 
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Data availability: All the data used in this study are presented in this article. 

Consent for publication: Not applicable. 

Conflicts of Interest: The author declares no conflict of interest. 

Abbreviations 

ADHD – Attention Deficits Hyperactivity Disorders 
AI – Artificial Intelligence 
HC – Hypertrophic Cardiomyopathy 
LCS – Long-COVID Syndrome 
PN – Peripheral Neuropathies 
ROS – Reactive Oxygen Species 
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SCD – Sudden Cardiac Death 
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