Physical and Physiological Responses to Exercise: Linking Physical Activity and Health

Chronic Physiological Adaptations to Exercise
Regular physical activity causes long term physiological adaptations for individuals, this  includes cardiovascular, muscular, metabolic and respiratory changes. These changes occur depending on intensity, frequency and type of exercise. “Science evidence suggests that regular physical activity (PA), higher cardiorespiratory fitness (CRF), or both, delay the development of atherosclerotic cardiovascular disease (CVD) and reduce the incidence of coronary heart disease (CHD) events” as stated by Franklin, Thompson, Al-Zaiti et al. (2020). This statement highlights the importance regular exercise has on one's health in the long-term and how it can reduce one's risk of developing coronary heart disease. Vigorous physical activity is said to be more beneficial than moderate- intensity physical activity for cardiovascular adaptations and fitness (Franklin, Thompson, Al-Zaiti et al. 2020). Long- term,  frequent physical activity can decrease an individual's blood pressure when at rest, “Long-term exercise training increases eNOS expression as well as NO production in hypertensive individuals, consistent with the blood pressure lowering effect of physical activity” (Nystoriak and Bhatnagar, 2018). MacInnis and Gibala (2016) informs that “interval training induce the classic physiological adaptations characteristic of moderate-intensity continuous training (MICT) such as increased aerobic capacity and mitochondrial content.” and describes interval training as “repeated bouts of relatively intense exercise interspersed by short periods of recovery”.  Regular exercise has been found to have beneficial alterations to the central metabolic status (Morgan, Corrigan and Baune, 2015). Resistance training, in particular, decreases cardiovascular disease, mortality, cholestrol levels and improves bone density and insulin sensitivity (Luan, Tian, Zhang et al. 2019). Type 1 diabetes which is a chronic metabolic disease can be improved by long-term speed endurance training at high intensity (Luan, Tian, Zhang et al. 2019). In regard to the nervous system, regular exercise for example in the form of aerobic exercise and resistance exercise performed under moderate to high intensity long term is said to be beneficial especially for individuals suffering from nervous system diseases like Parkinsons disease (Luan, Tian, Zhang et al. 2019). Physical activity as said by Spielman, Little and Klegeris (2016) “contribute to an anti-inflammatory state in the periphery through several mechanisms” and “Recent evidence highlights the potential for PA and exercise to reduce peripheral and CNS diseases that have an underlying element of chronic inflammation”. The respiratory system also adapts due to regular exercise as it can increase lung ventilation “and oxygen utilization capacity to improve the working function of the lungs” therefore to restore respiratory problems long-term aerobic exercise and resistance exercise at a low to moderate intensity will cause physiological adaptations to the respiratory system. Additionally,  this could help with individuals who suffer from respiratory diseases (Luan, Tian, Zhang et al. 2019). When it comes to muscular adaptations “Resistance training (RT) has been shown to promote significant increases in muscular size and strength and, as a result, to improve health-related parameters as well as reduce the risk of all-cause mortality” (Gentil, Fisher and Steele, 2016). To be more specific with what type of exercises to do to see muscular adaptations as stated by Gentil, Fisher and Steele (2016), “muscle hypertrophy occurs earlier when using single joint (SJ) compared with multi joint (MJ) exercises due to prolonged neurological adaptations being required for MJ exercises.”. Another physiological adaptation an individual could be susceptible to is functional and structural changes in the brain which results in a benefit of wellbeing and cognitive functioning. “structural changes correspond for example to brain volumes, measures of white matter integrity or modulation in neurotrophins levels” (Mandolesi, Polverino, Montuori et al. 2018). Physical activity stimulates blood circulation in the neural circuits which then can improve one's cognitive functioning which can be seen throughout one's lifespan of participating in physical activity (Mandolesi, Polverino, Montuori et al. 2018). In the sense of an individual's wellbeing, physical activity when done regularly has the ability to reduce one's chance of developing depression and anxiety. The benefits received from physical activity is related to “increasing in cerebral blood flow and in maximal oxygen consumption, to delivery of oxygen to cerebral tissue, to reduction in muscle tension and to increased serum concentrations of endocannabinoid receptors” (Mandolesi, Polverino, Montuori et al. 2018). Daily exercises that combined strength, balance, flexibility and endurance (walking- low to moderate exercise) were found to have the most benefit on an individual's well-being as stated by Brett, Traynor and Stapley (2016). Additionally, to these physiological adaptations individuals have the ability to adapt in many other ways.

Physical Activity and Health across the Lifespan
In children and adolescents' physical activity has been found to help with mental health but a specific ‘dose’ (intensity, frequency etc) has not been found to specifically help with one's mental health (Biddle, Ciaccioni, Thomas et al. 2019). Physical activity programmes and sports done regularly over a long period of time is also essential in children as it improves their Executive function and can lower their BMI (Xue, Yang and Huang, 2019). As stated by Bermejo-Cantarero, Álvarez-Bueno, Martinez-Vizcaino et al. ( 2017) “Evidence suggests how even moderate levels of physical activity or high fitness levels are associated with benefits for the health in children and adolescents”. It's also said that children with poor health due to a lack of physical activity are more likely to develop and mature into unhealthy adults, thus highlighting the importance of physical activity as a child, as an unhealthy lifestyle can continue through an individual's lifespan. The lack of physical activity in children is also linked to childhood obesity and diabetes (Bermejo-Cantarero, Álvarez-Bueno, Martinez-Vizcaino et al. 2017). Physical activity in children can also be considered as playing outdoors and has been found to have benefit on children's cardiorespiratory fitness and musculoskeletal fitness and that sedentary behaviour has been found to be poor for children and their overall health (Gray, Gibbons, Larouche et al. 2015). In adults, maintaining physical activity is very important as “improvements were seen in resting heart rate, total cholesterol, low-density lipoprotein cholesterol, and systolic and diastolic blood pressure” of adults that participated in physical activity (Aldana, Greenlaw, Diehl et al. 2005). This then means that physical activity as stated by Rhodes, Janssen, Bredin et al. (2017) has found to decrease risk for all-cause mortality, due to the benefit factors exercise has on one's body and health. Regular exercise also reduces the risk of developing a chronic disease by 20-30% which includes stroke, breast cancer and type two diabetes (Rhodes, Janssen, Bredin et al. 2017). An adult's musculoskeletal fitness is also improved with regular physical activity and as stated in an article by Rhodes, Janssen, Bredin et al. (2017) “musculoskeletal fitness was positively correlated with glucose homeostasis, functional status, bone health, mobility, psychological well-being and overall quality of life, and negatively associated with fall risk, morbidity and premature mortality”. Physical activity is strongly related to preventing obesity, overweight and health problems and has psychological advantages by decreasing symptoms of depression and anxiety (Hills, Dengel and Lubans, 2015). Regular exercise/ physical activity is related to obesity in individuals because as stated by Wiklund (2016) “rise in bodyweight and obesity is attributable to decreases in daily energy expenditure” and physical activity plays a role in energy balance thus maintaining body weight due to having low levels of food cravings due to higher levels of physical activity (Wiklund ,2016). In older adults, physical activity is significantly important as it helps keep them mobile and independent (McPhee, French, Jackson et al. 2016). “regular physical activity is safe for healthy and for frail older people and the risks of developing major cardiovascular and metabolic diseases, obesity, falls, cognitive impairments, osteoporosis and muscular weakness are decreased by regularly completing activities ranging from low intensity walking through to more vigorous sports and resistance exercises” (McPhee, French, Jackson et al. 2016). This statement highlights the many benefits for elderly people to participate in some sort of regular physical activity to maintain good health. It is normal that with age, people become weaker and more fragile, such as experience losses in motor neurons and muscle fibres, however the function of metabolic, musculoskeletal and cardiorespiratory systems (physiological systems) can be improved by exercise. More specifically, “In the nervous system, regular exercise helps to maintain cognitive function  and possibly also the numbers of peripheral motor neurons controlling leg muscles and overall improves balance and coordination to reduce risk of falls” and “The metabolic benefits of increasing fatty acid oxidation in skeletal muscle, rather than accumulating intramuscular and adipose tissue stores around the major organs as well as lowered blood pressure helps to reduce the risk of developing type 2 diabetes mellitus and cardiovascular disease” (McPhee, French, Jackson et al. 2016). Beneficially, “exercise training stimulates growth markers that positively influence physical and cognitive function (e.g., insulin-like growth factor-1 [IGF-1]) in both the periphery and the central nervous system” (Falck, Davis, Best et al. 2019). As a person ages, they naturally become frailer, more specifically their bones deteriorate, therefore “resistance training, specific yoga postures, or walking, may maintain or improve bone” as stated by Troy, Mancuso, Butler et al. (2018) to ensure the decreased risk of an injury for an elderly person and maintain bone health.

Conclusion 
“Physical activity is defined purely physiologically, as all body movement that increases energy use beyond resting levels” and health is defined as “a state of complete physical, mental and social wellbeing and not merely the absence of disease or infirmity” (Malm, Jakobsson and Isaksson, 2019). Therefore to conclude, from the evidence collected it is clear, that regular physical activity is extremely beneficial for everyone's overall health. Physical activity when done regularly has long-term benefits on individuals' physiological systems that therefore leads to better health and so improves quality of life which is extremely important, “physical activity disturbs the body’s physiological balance, which the body then seeks to restore, all in a dose-related response relationship” (Malm, Jakobsson and Isaksson, 2019). These benefits mean that an individual's life expectancy also increases and physical activity can be responsible for decreasing one's risk of developing diseases. Different intensity, frequency and type of exercise also contributes to the benefits of exercise, as different types of exercises target different structures and systems in the body. Participating in regular physical activity is important for everyone of all ages as it has many health benefits including improving mental health, risk of diabetes and cardiovascular system. More specifically, in older adults, physical activity is very important as they become frail and generally weaker and are therefore more susceptible to falls, injuries and decrease in health. Physical activity for older adults means improving general health, decreasing frailness by strengthening muscle and bone so that further possible injuries such as falls are reduced. Regular exercise is also essential for children and adolescents because if children are active then they are more likely to be active when they are older which will enable them to maintain good health. Also, physical activity, can decrease child obesity and keep their BMI at a healthy level. Therefore, physical activity is highly recommended for everyone of all ages.
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