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Section one - adaptations to exercise 
Exercise leads to several long-term adaptations within the body. One major adaptation is an increase in stroke volume, which occurs at rest, during submaximal exercise and at maximal exercise. Heart rate levels decrease at rest and at sub maximal exercise whilst maximal heart rate remains the same. V02 levels do not change at rest or during submaximal exercise but increase at maximal exercise. Blood pressure also adapts, with systolic blood pressure decreasing at rest and during submaximal exercise but remains the same during maximal exercise. Diastolic blood pressure remains the same at rest but increases during submaximal and maximal exercise. Another significant change is an increase in stroke volume at rest and during submaximal and maximal exercise along with greater capillary and mitochondrial density, which help improve oxygen delivery and energy production in the muscles (Brown et al, 2012). Regular exercise leads to increased muscle mass, improved muscle performance and greater strength and power ( Escuder et al, 2021).
Endurance training helps increase the number of capillaries per muscle fibre, as well as the size and quantity of mitochondria within skeletal muscles. The increase in blood volume is due to new capillaries forming in trained muscles, while lowering blood viscosity allows for better circulation and oxygen transport. Stroke volume improvements are caused by an increase in the size and mass of the left ventricle, which allows the heart to pump more blood per beat. Heart rate adaptations occur due to an increased parasympathetic activity and decreased sympathetic activity, leading to a lower resting heart rate. This lower resting heart rate allows for more time for the left ventricle to fill which assists with maximizing stroke volumes and cardiac outputs. (Brown et al, 2012) 

Exercise types have various effects on the bodily systems. Escuders research found more benefits to the muscular system such as increased muscle mass and increased power after a long period of resistance training ( Escuder et al, 2021). Brown found an increase in muscular strength and muscular endurance yet little increase in muscle mass after a long period of endurance training (Brown et al ,2012). Parth found that aerobic training was the best method in order to improve cardiovascular health and performance as her research found that long term aerobic training can lead to : Cardiac enlargement , enhanced myocardial contractility , increased blood volume , increased stroke volume which all lead to an improvement in the delivery of oxygen to the active muscles . All the benefits of long-term endurance training play a crucial role in athletic performance. 
Training intensity and volume has a significant effect on bodily systems such as the cardiovascular system and the muscular system. An investigation was conducted by Magine based on high intensity training vs high volume training and their effect on the muscles. Results from the study suggest that high intensity resistance training stimulated greater improvement in measures in strength and hypertrophy. Therefore, according to Magine high intensity resistance training is most effective for the muscular system. (Magine et al, 2015) 
Astorino conducted a study in order to examine the effects of high intensity training on cardiovascular function. The study contained two groups, one group that trained high intensity and one group that didn't, the two groups v02 max and wind gate were examined at the beginning and at the end of the study. The study found that training high intensity significantly enhanced v02 max and 02 pulse and power output. Therefore, high intensity training significantly improves cardiovascular function according to Astorino. (Astorino et al, 2012).





Section two – physical activity and health across the lifespan 
This section explores the effects of exercise across different stages of life, examining its impact on both children and adults while drawing key comparisons. It also discusses the role of physical activity in aging, highlighting its benefits in promoting health and reducing the risk of age-related diseases. Additionally, this section considers the broader implications of exercise in preventing and managing various health conditions. 
Regular physical activity plays a crucial role in the growth and development of children, offering numerous benefits for their physical, mental and physiological health. It also significantly enhances learning and cognitive function (NASPE, 2001). Engaging in consistent physical activity reduces the risk of various chronic diseases including heart disease, diabetes, osteoporosis, high blood pressure and obesity. Children who are physically active generally exhibit higher aerobic capacities, stronger muscles and bones, greater flexibility and improved metabolic health, such as better insulin sensitivity and lipid profiles. Beyond physical health, regular activity contributes to improved mental wellbeing. It has been shown to alleviate stress, anxiety and depression, leading to better mood and overall emotional stability. By promoting relaxation and reducing tension, physical activity enhances mental resilience and self-esteem. Additionally, participation in sports and recreational activities fosters social interactions, teamwork and discipline, which further supports physiological development. (unknown, 2013) 
Incorporating regular movement into children's daily routines not only supports their immediate health and well-being but also establishes lifelong habits that contribute to a healthier future. Encouraging physical activity from an early age is essential for growth. 
Dhuli examined the effects of exercise on cardiovascular disease and found that higher levels of overall fitness significantly reduce the risk of developing such conditions. Conversely, lower fitness levels are associated with an increased likelihood of cardiovascular disease. Their study revealed that men who engage in informed physical activity during leisure time can lower their risk of cardiovascular disease by 63 percent. Additionally, the use of bike ergometers was linked to a reduction in morbidity, while burning more calories further decreased cardiovascular risk in men. The study also found higher metabolic equivalent (MET) levels correlating to a lower incidence of cardiovascular disease. Among the 4,276 men studied ,2.7 percent were at risk of death due to physical inactivity. 

Similarly, physical activity has been shown to reduce the risk of cardiovascular disease in women by 30 – 40 percent by enhancing cardiovascular function and increasing lung capacity, which improves oxygen intake and blood vessel dilation. Regular exercise also plays a crucial role in maintaining body mass index (BMI) , as individuals with a BMI above 30 are at greater risk of suffering from cardiovascular disease. Engaging in vigorous activity such as swimming or running for at least 150 minutes a week improves aerobic capacity, lowers blood pressure and enhances lipid profiles, ultimately reducing the risk of cardiovascular disease (Dhuli et al, 2022) 
Dhuli examined the effects of exercise on type II diabetes and found that engaging in physical activity significantly reduces the risk of developing the condition. Physical activity plays a crucial role in enhancing blood glucose regulation and delaying the onset of type II diabetes in individuals of all ages and genders.  Research indicates that as little as two months of consistent participation in physical activity can lead to significant improvements in insulin sensitivity and fasting blood glucose levels. Furthermore, both short term and long-term participation in physical activity contribute to sustained improvements in glucose control, reinforcing the importance of an active lifestyle in diabetes prevention and management. (Dhuli et al, 2022) 
Similarly, physical activity has been shown to enhance blood glucose control and to slow down the onset in both men and women of all ages. Regular exercise is also known to lower levels of body mass index (BMI), studies show that individuals with a BMI over 30 are at greater risk of suffering from type II diabetes. (Dhuli et al, 2022)
Similarly, physical activity has been widely recognized for its ability enhance blood glucose regulation and slow progression of type II diabetes in both men and women, regardless of age. Engaging in physical activity helps the body to utilize insulin more efficiently, thereby improving glucose uptake by cells and reducing blood sugar levels over time. Studies have consistently demonstrated that individuals who maintain an active lifestyle experience better metabolic health and a lower likelihood of developing insulin resistance, a key precursor to type II diabetes.
In addition to its direct effects on blood glucose control, regular physical activity is strongly associated with maintaining a healthy body weight with a lower level of body mass index (BMI). A higher BMI, particularly above 30, is a well-established risk factor for type II diabetes. Research findings indicate that individuals with obesity are significantly more likely to develop type II diabetes compared to those within a healthy weight range. However, engaging in consistent physical activity, combined with a balanced diet, has been shown to effectively reduce BMI, improve insulin sensitivity and decrease the overall risk of developing the disease. 
These findings underscore the critical role of exercise in both the prevention and management of type II diabetes. By incorporating regular physical activity into daily routines, individuals can enhance their glucose control but also can improve their metabolic health, thereby reducing the long-term health risk factors associated with the disease. (Dhuli et al, 2022)
Dhuli investigated the impact of physical activity on various types of cancers and found that individuals who engage in regular physical activity have a significantly lower risk of developing several forms of cancer. Specifically, physically active individuals are 40-50 percent less likely to develop colon cancer compared to those who live a sedentary lifestyle.
Physical activity plays a crucial role in reducing the risk of cancer. Research suggests that women who participate in regular exercise can lower their risk of suffering from breast cancer by 30-40 percent. Additionally, engaging in physical activity is associated with a 15 percent reduction in the risk of bladder cancer, a 20 percent lower risk of endometrial cancer and a 21 percent reduction in the risk of oesophageal cancer. Furthermore, vigorous activity has been shown to contribute to a 12 percent reduction in the likelihood of developing renal cancer. 
The findings highlight the profound protective effects of exercise in cancer prevention. By incorporating consistent physical activity into daily routines, individuals can significantly lower their susceptibility to various cancers, improving overall health and longevity (Dhuli et al, 2022).
Physical activity reduces the risk of cancer by lowering chronic inflammation, which can promote tumour growth. Regular exercise helps decrease inflammatory markers in the body, creating a less favourable environment for cancer development. Additionally physical activity boosts the immune system’s ability to detect and eliminate abnormal cells, strengthening the body's defence against types of cancer. It also helps regulate hormones, such as insulin and oestrogen, when balanced can contribute to cancer growth.  improving inflammation, immune system and hormone balance significantly reduces the risk of suffering from cancers due to physical activity.


Section three - Summary and reference list 
The summary highlights the long-term physiological effects of exercise, including increased stroke volume, lower resting heart rate, improved vo2 max, and a reduced systolic and diastolic blood pressure. Exercise also leads to denser mitochondria and improved blood flow. Different types of training were identified, with resistance training being most beneficial for muscle development and aerobic training for cardiovascular health. The intensity for training also plays a key role in high intensity interval training (HIIT) is the best training intensity for cardiovascular health while high intensity is the best type of intensity for muscular development. Additionally, regular exercise significantly reduces the risk of conditions such as: type II diabetes, cancers and cardiovascular diseases.
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