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

[bookmark: _Int_xWLLKL88]There are many studies that support the fact that long term exercise can have chronic physiological adaptations. These adaptations can range from cardiovascular, muscular and metabolic changes. According to Brown (2012 pp.797) Regular exercise is associated with the decrease of life long chronical illnesses such as diabetes, heart diseases, high blood pressure and cancer. This shows the importance of regular exercise to a person's overall and general health, Reducing the chances of getting these illnesses are a great motivation on why people do exercise and improves quality of life. There are many different types of training such as strength training, endurance training and power training each of these methods of training have their own physiological adaptations. Endurance training (anerobic training) is shown to improve cardiovascular and the respiratory system efficiency over a period of time. Brown (2012 pp.797) shows that the use of endurance training in athletes improves the ability to deliver oxygen for the production of energy for numerous areas of their life such as sports performance, prolonged periods of exercise and everyday living situations without being fatigued. It also states that maximal gain of aerobic capacity after excerssie is strongly influenced by genotype, which shows that some people may benefit more from aerobic training than others down to their genetics. Endurance training has also many benefits for the muscular and skeletal systems Brown (2012 pp.797) states when you are participating in endurance training, they grow more capillaries which then increases blood flow and gives more space for oxygen and nutrients to be exchanged during exercise. You also create more mitochondria and enzymes which will then use fat and carbs for fuel this then equals to your muscles can use oxygen more effectively so that you can save glycogen and create less lactate during exercise. Brown (2012 pp.797) shows that endurance training has many cardiovascular adaptations. Endurance training increases plasma and total blood volume this genuinely happens within the first 7-10 days of starting endurance training. Plasma makes the blood thinner which then allows the blood to flow easier through capillaries and improves oxygen delivery to muscles. More plasma also means the more blood that can fill the heart this then helps the heart pump stronger over time the hearts left ventricle will become bigger allowing more blood to be pumped out with each beat this will improve the hearts overall performance during rest and exercise. A person resting heart rate will decrease after a few weeks of endurance training because the parasympathetic system will become more active while the sympathetic stress system will slow down. A person's heart rate while doing exercise might decrease but the maximum heart rate will stay the same if no decrease slightly the benefits of a lower max heart rate is that it allows the heart more time to fill up between beats allowing lower stroke volume and greater maximal cardiac output. Improvements in V02 max depends on the age of the person in older adults the gains come from the muscle using oxygen better rather than the heart pumping more blood. There are also many muscular adaptations to exercise Hamiliton and Booth (2000 pp.327) research findings show that fiber types can be shifted due to exercise for example if someone is 70 precent slow twitch fiber which is a good fiber type if you plan on doing endurance sports such as long distance running or cycling, And 30 precent fast twitch which is a good fiber type if you plan on competing in more short powerful sports such as 100m sprint    or long jump. Specific training could change this fiber types if this athlete wanted to be equal with fast twitch and slow twitch, they would change their training regimen to focused on power training this could be weight training which is proven to use fast twitch fibers as shown by Dons et al (1979 pp.95) “The present results confirm the specificity of training and indicate that a high content of FT fibers is a prerequisite for a successful strength training.” This clearly shows that fast twitch fibers have a strong correlation with weight training. However, if you wanted to shift, your fiber types from fast twitch to slow twitch it would benefit you more to change your training to endurance training which correlates more with slow twitch fibers. Wilson et al (2012 pp.1724) suggests that high volume low intensity endurance training can increase proportion in type 1 muscle fibers also known as slow twitch muscle fibers. And a long duration of aerobic activity can induce a shift from type 2(Fast twitch) to type 1 fibers (Slow twitch). If you are an endurance athlete, you should focus on Low intensity high volume training to produce slow twitch fiber development However if you are strength or power athlete you should focus on high intensity low volume training to help the production of fast twitch muscle fibers.

Physical activity and health across the lifespan have many strong correlations such as links to osteopereosis in the elderly and reduce risk of chronical illnesses such as diabetes and cancer. Pinheiro et al (2020 pp.1-53) shows that physical activity is likely to prevent osteoporosis in older adults 65+. Resistance training is a great way for adults to keep active and reduce their risk of osteoporosis, Johnston and Dagar(2020 pp.873) osteoporosis is a silent disease that has no symptoms and won't be recognized until the first fracture. The disease is characterized as low bone mass, and it has an effect on the architecture of the bone. Pinheiro et al (2020 pp.1-53) states that “One in 3 women over age 50 years will experience osteoporotic fractures, as will 1 in 5 men aged over 50 years.” As it shows osteoporosis is a very common disease which affects many older adults over the age of 50 however osteoporosis can also affect any person at any age but is more likely to be found in post-menopausal women. Research conducted by  Kitsuda et al (2021 pp.787) suggests that high load resistance training can increase bone mineral density in older adults which supports the use of life long physical activity and that it can improve overall quality of life. Another number of studies show the effect of physical activity on type 2 diabetes, it is suggested that physical activity can reduce the risk of type 2 diabetes. Burr et al (2010 pp.72) suggests lifestyle changes such as diet and regular physical is a key factor in preventing prediabetes type 2, also believes that physical activity is as effective as medication. Regular physical activity improves glycemic control and insulin sensitivity through beneficial adaptations, this also contributes to better metabolic health and reducing cardiovascular risk. And resistance training and aerobic training is greatly recommended in the prevention of type 2 diabetes. Hurtado and vela (2019 pp.10) explain that type 2 diabetes is a metabolic disorder which is marked by hyperglycemia, it is linked to numerous other diseases and increases your risk of having these conditions these illnesses can range from stroke, kidney failure, blindness and amputations. Type 2 diabetes is strongly associated with hyperglycemia not with autoimmune factors. However, Hurtado and vela (2019 pp.10) believe that aggressive lifestyle changes such as weight loss and physical activity can clinically improve or sometimes even induce remission. Glucoerycordins can also develop diabetes and also increase the chance of reversibility. There also many other illnesses such as heart disease which can be decreased by physical activity, Berlin and Colditz (1990 pp.612) individuals who partake in more physical activity are less likely to develop coronary heart disease to less active individuals. The effect of physical activity was closely monitored across many different populations and study designs reinforcing the role of regular exercise as a key prevention for coronary heart disease. Henderson (1996 pp. s1) shows that many impacts can have effect on if someone develops coronary heart disease or not, one of these factors is a sedentary lifestyle this can be easily eliminated showing that physical activity is a very important factor in a person's life if they plan on living a happy and healthy life. Obesity is also a major factor which goes hand in hand with a sedentary lifestyle. The main factor that can control someone's weight is how much physical activity and diet they have. Chin, Kahathuduwa and Binks (2016 pp.1226) suggests that the best way to treat obesity and manage weight and health is to manage calorie and energy consumption while monitoring how physical active a person is also known as a calorie deficit this will also vary from person to person some people might have a larger calorie maintenance because they might be generally bigger people and some smaller people might have a smaller calorie maintenance which means that if you are a bigger taller person it might take less effort for you to lose weight because you don't have to cut out so much food however if you are a smaller person in height and stature it might take more effort to lose weight and might take you more exercise or more diet to lose weight. In older adults' physical activity may help with everyday necessities such as balance and coordination. Dunsky (2019 p.318) tells us that balance and coordination in older adults is a result of deterioration in sensory systems. It is believed that programs including balance and coordination exercises can mimic daily everyday activities and can also increase cognitive ability and spatial awareness. 

To conclude there are many well documented benefits to long term physical activity across all stages of life. Consistent engagement in physical activity can have many physiological adaptations in the body, most noted in the cardiovascular, muscular and metabolic systems. Regular exercise can also help reduce the risk of many chronical illnesses such as type 2 diabetes, Obesity and osteoporosis this is a great way to live a long and healthy lifestyle which a great reason to partake in physical activity. Endurance training is a great way to improve your cardiovascular ability, it increases oxygen delivery, mitochondria density this the results in better energy utilization and reduce fatigue in athletic performance, Resistance and muscular training contribute to muscular adaptations this includes the shift of muscle fiber types which allow athletes to train to be effective in their specific sport. Physical activity is affective in the role of health Maintenace across a person's life span, In the battle against age related diseases such as osteoporosis and type 2 diabetes. Resistance training and muscular training is proven to increase bone mineral density which can help decrease the risk of fractures and maintain skeletal health in adults over the age of 50. Physical activity is a great way to prevent insulin resistance and glycemic control making it a key component in the prevention of type 2 diabetes. Physcial activity has been found to reduce the risk of coronary heart disease by eliminating risk factors such as obesity and sedentary behavior showing its importance in cardiovascular health. As people age physical activity becomes more important for maintaining everyday abilities such as coordination, balance and cognitive function.  Specific exercise functions which help combat these problems have been proven to reduce falls and improve a person's spatial awareness. To finish it is obvious that physical activity is a great way to develop new physiological adaptations and help deter chronic illnesses. 
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