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

Exercise has multiple physical and physiological benefits. This essay aims to find and talk about how exercise effects physiological changes such as cardiovascular, respiratory, muscular, and metabolic changes.
Cardiovascular – There are many adaptations that happen to the cardiovascular system after doing frequent exercise. One of the main changes that occurs with the cardiovascular system is the decrease in heart rate and the decrease in blood pressure. This is supported by (Farah et al 1994) Who undertook a study trying to find out how exercise effects heart rate and blood pressure. The study aimed to test long term effects of exercise with Farah using ‘6 months of endurance training’ because of the long duration of this test it helps to strengthen the findings that Farah et al achieved In the study He found that by doing regular exercise all the younger participants had a decreased heart rate and blood pressure, this coincided with a higher stroke volume and oxygen intake. Farah concluded this study by stating 'Despite the significant cardiovascular changes that occur in the response to a single bout of exercise with aging, adaptations to chronic exercise training were not different with aging and included improvements in maximal workload and increases in ejection fraction, stroke volume index, and cardiac index at peak exercise.’ This conclusion shows how the exercise gave an overall positive and major impact for the younger mane giving them multiple cardiovascular benefits. There are more cardiovascular adaptations that can occur. When looking at aerobic training adaptations such as heart size, blood volume and blood flow can all be affected. This shown by (Hellsten et al 2016) who aimed to find the benefit effects that cardiovascular adaptations can have. In their research they found that ‘Effective endurance training can result in substantial adaptations in the cardiovascular system ranging from improved cardiac and arterial dimensions and function and an increased number of microcirculatory vessels in skeletal and cardiac muscle’ This shows that the different adaptations that occur do indeed have a positive effect with improved cardiac and arterial dimensions. These adaptations will help to improve aerobic power and performance and with this specific adaptation they give beneficial effects to overall cardiovascular health, this statement is supported by Hellsten who says, ‘Such adaptations are important for an improvement in aerobic power and performance but can also significantly improve cardiovascular health in sedentary individuals.’
Respiratory – The respiratory system is extremely important when looking into exercise and performance. As mentioned, when looking at the cardiovascular system exercise can positively affect oxygen intake which is a big part of the respiratory system. (Buskirk et al 1957) In this study Buskirk tried to find how the respiratory system adapts and change after exercise is added to their everyday lives. This study included 46 males to test how their oxygen intake would adapt after doing exercise. The study was concluded to find ‘It is also concluded that physical conditioning affects the maximum Vo2 independently of the mass of active tissue and that obesity per se has no effect on the maximal performance of the respiratory-cardiovascular system in young men.’ As shown from the conclusion Buskirk found that physical conditioning and exercise was found to improve VO2 in males. The study also showed that the Vo2 increased no matter on the body type of the participants with obese participants also showing an increase of Vo2
Metabolic – The metabolic system is one of the most important parts of the body and being able to gain positive adaptations due to exercise can help people excel in sports or just improve everyday life functions. (Hughes et al 2018) States that ‘In response to exercise, humans alter the phenotype of their skeletal muscle; changing the store of nutrients, amount and type of metabolic enzymes, amount of contractile protein, and stiffness of the connective tissue, to name but a few of the adaptations.’ (Thyfault et al 2020) states that ‘Exercise first increases the mobilisation of hepatic glycogen (the biggest glycogen store in the body) into plasma, and theirs followed by increased rates of gluconeogenesis during longer exercise bouts, To fuel these processes, exercise also increases the uptake of the gluconeogenic precursors (lactate, pyruvate, glycerol)’ This statement from Thyfault shows the adaptions that can happen when the metabolic system is training with regular exercise 
Muscular - The muscular system is composed of specialized cells called muscle fibres. Their predominant function is contractibility. Muscles, attached to bones or internal organs and blood vessels, are responsible for movement. (National Cancer Institute). There are multiple types of adaptation that take place in the muscular system. These can be activated through many types of exercise, for example (Bandy et al 1990) used resistance training to see the effects it has on the muscular system ‘Muscle fiber adaptations caused by resistance training include increased cross-sectional area of the muscle (hypertrophy, hyperplasia, or both), selective hypertrophy of fast twitch fibers, decreased or maintained mitochondrial number and capillary density of muscle, and possible changes in energy sources.’ As shown in this statement taken from Bandys research you can see that by using resistance training it increased the cross section of the muscle.

Physical Activity and Health across the Lifespan
Physical activity can be a direct link to living a healthier lifestyle and there for living for a longer time. In this section the aim is going to be to find reliable sources showing that exercise can have beneficial effects when looking at lifespan. 
Bone health can be an important part of living a healthy life and in this study (Santos et al 2017) aims to find if doing exercise when you are 40 years old and above, des exercise helps to keep bone strength and density strong which then can stop someone getting osteoporosis. This is supported by Santos who states ‘Although this metabolic disease is conventionally associated with ageing and menopause, the predisposing factors are thought to be established during childhood and adolescence. Considering this, exercise interventions implemented during maturation are likely to be highly beneficial as part of a long-term strategy to maximise peak bone mass and hence delay the onset of age- or menopause-related osteoporosis’ as stated by implementing exercise early in life it may be able to have a long benefit of keeping bone mass and strength which then can help to stop bone cells dying. This study was concluded by Santos stating that ‘Exercise is among the primary modifiable factors capable of influencing bone health by preserving bone mass and strength, preventing the death of bone cells and anti-ageing action provided.’ The conclusion of this study supports the aim of this essay which is to find out if physical exercise can improve life span which it is shown to do in this study conducted by (Santos et al 2017)
[bookmark: _Int_ot4IRNiW]This next study talks about weight management and how important it is to control weight by doing exercise and how it can relate to lifespan. (Goldberg et al 2007) ‘This review discusses key findings and recommendations related to the role of physical activity in weight gain prevention, weight loss, and weight-loss maintenance across the lifespan. For weight gain prevention, epidemiological and clinical studies suggest that regular physical activity is critical, with increases above the recommended 30 min daily for health’ As stated Goldberg believe that by completing a minimum of 30 minutes of exercise per day it can help to stay health which goes hand in hand with trying to have a longer lifespan. However, Goldberg does say that to have a stable weight that is healthy then the amount of exercise need will have to go from 30 minutes per day up to 90 minutes ‘For weight-loss maintenance, high levels of physical activity (e.g., 40 to 90 min daily) may be necessary. To manage weight across the lifespan, a comprehensive approach to physical activity is needed supported by public policy interventions that help make physical activity a part of daily life.’
Physical activity is extremely beneficial to stop diseases. (Sara Berg 2024) Talks about how by doing slightly more exercise than recommended you can drop the risk of cardiovascular disease by 30%. ‘Participants who performed two to four times above the recommended amount of moderate physical activity had a 26% to 31% lower all-cause mortality and a 28% to 38% lower risk of cardiovascular disease mortality. On top of that, there was an observed 25% to 27% lower risk of non-cardiovascular disease mortality.’ Here Berg states that by doing two to four times more exercise you almost half the risk of cardiovascular disease this links back to how physical activity can help health across lifespan because you are dropping the chance of disease just by doing regular exercise. 
This next study talks about how increasing physical activity and reducing a sedentary lifestyle can improve someone's way of life ‘Engaging in regular physical activity (PA) and reducing time spent in sedentary behaviors is critically important to prevent and control non-communicable diseases (NCDs).’ (Laddu et al 2021). Laddu then talks about the pandemic and how the increased sedentary lifestyle can have a negative effect on health and lifespan and why physical activity is so vital to try and prevent any unwanted condition and diseases.
Conclusion  
To conclude there are multiple ways that physical exercise can affect health. Through this essay there have been multiple sources that show the benfical effects of this. One of the most impactful sources used was the study conducted by Santos who aimed to find the adaptions that regular physical activity has on improve bone strength and density in relation to living a longer life with less chance of osteoporosis. Another important study in this assignment was Farah et al whose research was about how regular exercise over an extended period can have a positive cardiovascular effect. In this research Farah gave the participants a 6-month training plan and assessed the adaptions that followed, from this research it showed that regular exercise for a prolonged period gave improvements in heart rate, stroke volume and a decreased blood pressure. This shows the importance of physical exercise and how vastly it can adapt various parts of the cardiovascular system with heart rate and blood pressure. Which both saw a positive impact and adaption. Exercise also showed to reduce the risk of cardiovascular disease this was shown in a research paper by Berg who found that by doing double the amount of recommend exercise per day which is around 90 minutes the risk of cardiovascular disease reduced 38%. This once more shows the correlation of physical activity in a healthier lifestyle and an overall longer life span. Overall, with all the information collected for this assignment it shows that by doing physical exercise and then adapting various parts of the human body it can decrease the risk of having diseases such as osteoporosis and cardiovascular disease. Which therefor leads to a longer life span which was one of the main aims going into this essay alongside with finding different adaptations that occur in the body which has also been discussed and shown to have multiple benefits 
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