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Physical and Physiological Responses to Exercise 

[bookmark: _GoBack]Chronic Physiological Adaptations to exercise
Exercise can be regarded as an evolutionary stimulus for cardiovascular health (Ahmad, 2025), but understanding the stimulus from a physiological level can help identify the adaptations within the human body, which can then be directly translated when developing training methods. It is suggested by Ahmad (2025) that after analyzing prospective and epidemiological (study of diseases) studies; it indicated that exercise can directly reduce cardiovascular morbidity and mortality, by improving lipid profiles within the body. Exercise also suggests reducing heart disease or similar related health risks, this is due to a relationship between physical activity and heightened levels of high-density lipoprotein (HDL) and a reduction of both triglyceride and low-density lipoprotein (LDL), which all relate to cholesterol levels and health. It is also believed that research has pointed towards benefits of exercise surrounding dyslipidemia (a metabolic disorder that relates to abnormally high or low amounts of lipids and lipoproteins in the blood) (Roland, 2018) and inflammatory processes (Ahmad, 2025). Lipid profiles are further improved through exercise by inducing anti-inflammatory effects, including altered leukocyte subtypes (white blood cells) and cytokine patterns (signaling molecules that work to improve the immune system) (NIH, 2025). “Exercise-induced skeletal muscle angiogenesis is a well-known physiological adaptation” (Ross et al., 2023) as a response to physical exercise which may further enhance endurance-based performances. Exercise training causes a greater fatigue resistance, by improving oxygen exchange, waste extraction (Carbon Dioxide, ammonia, lactate), due to an enhanced surface area of capillaries in the muscle bed and increased erythrocyte transit time (the time it takes for red blood cells to circulate through the body). Also increasing capillary density within skeletal muscle. Improved oxygen uptake directly contributes to increased exercise performance, which may benefit the participant in an athletic and clinical population. Angiogenesis is also apparent in cardiovascular and metabolic health, increasing the amount of glucose uptake in muscle, which is crucial in the prevention of diabetes (Ross et al., 2023). Ahmad (2025) also further suggests that high-intensity interval training (HIIT) and HIIT combined with strength training expresses angiogenesis factors including vascular endothelial growth factor (VEGF) (Tryfonos et al., 2021), described as a “signal protein that stimulates blood vessel formation” (Duffy et al., 2000-2013). Patients that underwent combined HIIT and strength training showed to exhibit increased capillarization, those that underwent specifically HIIT training did not show significant differences in capillary levels (Tryfonos et al., 2021). This suggests that adding some form of resistance training into a rehabilitation scheme may be beneficial for skeletal muscle hypertrophy and improved muscle capillarization. Athletes find it much easier to reach their maximum heart rate during demanding exercise in comparison to non-athlete individuals (Ahmad, 2025). Regular exercise is shown to provide physiological adaptations in the cardiovascular system, strengthening aspects like the myocardium, increasing stroke volume (the amount of blood pumped out of the hearts left ventricle with each heart contraction) (Bruss and Raja, 2022), and increasing delivery of oxygen to tissue. These adaptations can all lead to a decrease in resting heart rate (RHR), maintaining blood flow around the body. Ahmad (2025) states that RHR is an important factor to measure as it has shown to have a positive correlation with mortality. Endurance training and yoga, in both sexes, showed to decrease RHR which may be an aid in preventing early mortality. However, it is also shown that vigorous exercise may reduce RHR slightly but adds an increased risk in atrial fibrillation (AF) (irregular flutters in heart rhythm). This risk is heightened by increased “contradictory pathophysiological mechanisms” (Ahmad, 2025). A test carried out by Morseth et al., (2016) suggests that there was no significant higher risk of AF than the low group, but when analyzed for permanent AF separately, a significantly higher risk was observed. Regular aerobic physical activity can enhance endothelium-dependent vascular dilation (the widening of blood vessels in relation to the endothelium, the inner lining of the blood vessels) in people with essential hypertension (abnormally high blood pressure that can be changed with lifestyle developments) (Ahmad, 2025). Physical activity also has a positive impact on blood volume components, red blood cells (RBC) carry oxygen from the lungs and then transport waste (carbon dioxide) back to the lungs (Ahmad, 2025). Trained athletes have a lower mean age of RBC, and it is proven that enhanced levels of oxygen are released by younger RBCs, which suggests a larger oxygen supply to muscle tissue during exercise. 

Physical Activity and Health across the Lifespan
Atherosclerotic cardiovascular disease (CVD) is one of the leading causes of death in western nations, including west Europe (Buchan et al., 2013). CVD stems from a complex interaction with multiple risk factors, some of these factors being evident in youth. It is suggested by Buchan (2013) that childhood obesity, poor cardiorespiratory fitness (CRF) and physical inactivity are all apparent risk factors of CVD disease but are further associated with other factors such as high blood pressure, type-2 diabetes, insulin resistance and arterial stiffness. It is believed that adaptations associated with traditional endurance exercise may also occur through low volume, high-intensity interval training (HIIT), where they may show signs of reduced systolic blood pressure (pressure in the arteries when the heart beats) (Buchan et al., 2013). Other studies have also shown a significant increase in skeletal muscle and carbohydrate metabolism, lipid oxidation, and increased insulin action. It is also suggested that physical activity needs to be focused on in older aged individuals, particularly because they are more prone to health risks surrounding the decrease or loss of specific skeletal muscle and fibers (Carrick-Ranson, 2021). Individuals that have engaged in aerobic exercise for the majority of their adult lives are shown to have a larger physical capacity and enhanced physiological function in numerous organ systems within the body, compared to those who have not. Cardiorespiratory fitness (CRF) is often impacted by these adaptations in the organ systems, it is also thought to be influenced by greater oxygen utilization, greater capillarization, enzyme content, and mitochondria number, which can all be increased by partaking in consistent physical activity (Carrick-Ranson, 2021). Older aged individuals are more likely to develop a lack of functional independence, they may even experience sarcopenia because of losing muscle mass, strength, and functionality (Valenzuela et al., 2019). It is hard to combat these age-related risks at an older age, most of them not being adversely reversable. It is instead believed that individuals should aim for lifelong physical exercise to help attenuate the loss of many of the properties affected by aging. Aging also shows to influence blood pressure, as you age an increase in mean blood pressure becomes present, stemming from a steady rise in systolic blood pressure and a decline in diastolic pressure (Lefferts et al., 2022). 

Conclusion
[bookmark: _Int_jgagD6J9]Physical activity, in any form, suggests a physical and physiological adaptation within the human body. Including cardiovascular, raspatory, muscular, and metabolic changes. Most fitness methods seem to affect the blood within the body, from the efficiency of oxygen transportation in younger RBCs, to the increase in blood flow directly from the heart. During exercise, the body requires more oxygen and therefore more blood circulating in the body, hence the need for an increased heart rate. If the blood pressure stays the same, but there is an increase in the oxygen diffusion from the RBCs, then it puts less stress on the arteries and heart, which also allows for more oxygen to be delivered to the tissues in need. Ensuring that physical activity is carried out regularly relates to these adaptations being made more often and with an increase every time, having a more efficient system within the body, may directly contribute to an increased physical performance from the individual. When using training throughout the lifespan, it is essentail that physical activity is focused on during younger years in order to prolong the system health as aging takes place. Older individuals experience heightened risks of numerous health problems where multiple aspects of the systems within the body start to deteriorate, being able to prepare the body for this may be crucial in preventing mortality. 
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