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Chronic physiological adaptations to exercise

Introduction

This first part of this study investigated the adaptations of cardiovascular, respiratory, muscular, and metabolic changes from regular exercise, the study shows the importance of living a healthy lifestyle for the vital organs of the body and for general function of the body's system overall, in reducing the risk of serious diseases including diabetes type 2 mellitus. It showed that overloading tissue and working the tissue causes tissue adaptation.

Cardiovascular
Exercise is important when trying to live a healthy lifestyle, many diseases are caused by living sedentary lifestyles, diseases such as; type 2 diabetes mellitus, cardiovascular diseases, and heart failure, which is sadly prevalent in modern living, 35 chronic diseases are kept at bay with regular exercise, regular exercise increases metabolism so this helps with weight loss, muscle strength and endurance (Mcgee and Hargreaves, 2020). Exercise also reduces the risk of cancer, type 2 diabetes, obesity, and stroke by physiological adaptations occurring through exercise (Vechetti et al, 2021). 
This study considers why exercise is important to live a healthy lifestyle and what takes place to achieve this, considering cardiovascular adaptations, respiratory adaptations, muscular adaptations, and metabolic adaptations. These adaptations can be broken down into four physiological adaptations for exercise, mitochondrial biogenesis, redox homeostasis, muscle hypertrophy and angiogenesis (Margaritelis et al, 2020)
Cardiovascular adaptations reduce the risk of heart disease and heart failure as there are physiological changes, exercise promotes mitochondrial biogenesis and an increase in oxidative capacity, this leads to a decrease in cardiovascular diseases, getting the primary pump is key in this (Seo et al, 2020). 
Physiological adaptations after exercise also benefits organ functions, as DNA repair systems are improved, exercise brings a metabolic challenge to organs by decreasing or increasing energy supplies and blood supply (Radak et al, 2019). 

Respiratory

Regular exercise promotes respiratory adaptations that enhance the function of the respiratory system. As the intensity of the exercise increases, the oxygen being consumed increases, leading to an automatic adjustment in the respiratory patterns. The main goal of the body is to develop the exchange of gases in the lungs, to insure an adequate supply of oxygen to the bloodstream, facilitating elimination of carbon dioxide. This adaptation allows body to sustain extended physical activity by encouraging metabolic use of active muscles (Layec et al, 2018), prolonged exercise causes longer lasting respiratory adaptations and gives functional and structural improvements at the respiratory system (Laveneziana et al, 2019).
Post exercise, respiratory adaptations such as the breathing rate increases and depth of breathing increases to meet elevated demands of oxygen and the removal of excess carbon dioxide, this helps oxygen delivery increase to the muscles and improves the efficiency of the respiratory system. Regular exercise leads to better lung function in healthy lungs and increased respiratory muscle strength over time. When lungs are healthy a large breathing reserve is kept (Barstow, 2019). Regular exercise also ensures better contraction during breathing so that the functional aspect and structural aspect improve allowing better ventilation and gas exchange efficacy (Weatherald et al, 2020). Exercising regularly helps the development of respiratory muscle strength (Boswell-Ruys et al, 2020). The diaphragm and intercostal muscles ensure that conditioning occurs, which allows it to endure more force, this then promotes overall stamina and endurance (Walterspacher et al, 2018). Increased capillarisation at the lungs improves oxygen delivery to the bloodstream enhancing the amount of oxygen being carried through the blood, this improves overall cardiovascular fitness of the individual (Toniolo et al, 2021).
Although the effects of exercise on mitochondrial respiratory is not understood well (Layec et al, 2018).


Muscular 

Another adaptation to regular exercise is known as muscle hypertrophy, which is an increase in the size of muscle fibres, this happens by protein synthesis and an activation of satellite cells, which enables growth of muscle tissue and aids repair of muscle tissue. Neuromuscular adaptations are vital for increase in strength, which regular exercise using resistance machines, neuromuscular adaptations improve force production, this improves overall strength and power (Kaczmarek et al, 2021). 
Muscle endurance training aids muscle capillarization and increases the small blood vessels in the muscle, increasing vasodilation to the working muscles. There is also an increase in mitochondrial density and fatigue is then delayed from the adaptations that have occurred in this process (McIntosh et al, 2024). 
The connective tissue adaptations and joint adaptations are principal factors in the body's overall response to exercise aiding muscle adaptation, regular exercise strengthens soft tissues such as; ligaments and tendons, this strengthens the joint and gives the joint stability and resilience to forces the joint may endure (Jakobsgaard et al, 2018). 
Muscular adaptation will also benefit cardiovascular and metabolic efficiency (Hochachka 2022). 
Muscle adaptation and muscular strength can be because of training status of the individual, the initial strength of the individual, and his or her genetics will also have an impact (Suchomel et al, 2018). 

Metabolic changes

Regular exercise has a considerable impact on insulin sensitivity and metabolism, reducing the risk of serious diseases such as; fatty liver disease, type 2 diabetes mellitus and obesity, improving weight management, better bone density, reduced dementia chances, improved strength, improved life span and mobility (Thyfault and Bergouignan 2020). 

Physical activity and health across the lifespan

For an adult it is suggested that 150 minutes of moderate intensity exercise per week is needed, or 75 minutes of vigorous exercise a week (Harrington and Henson, 2021).
When adults reach the age of 60 years and over, eccentric strength is lost, and more falls occur, gaining independence by gaining strength and flexibility then is especially important, the statistics in one study by Pitchai et al, (2019) showed that 44.92% of falls occur in the morning and 65.43% of elderly people happen in doors and 56.45% were from slipping. 60.55% sustained an injury from falling, 23.67% admitted to lack of functional activities/exercises, while 18.06% expressed their enjoyment in physical activity (Pitchai et al, 2019).
As we age, men and women become less active (Schrempft et al, 2019), bones become more brittle (Creecy et al, 2020), osteoporosis can also develop (more so in females), (Clynes et al, 2020), sarcopenia also develops where there is muscle atrophy (Inoue et al, 2022). 
Even when older, physical activity remains crucial for overall health, helping manage weight, reducing the risk of chronic diseases and helps strengthen the musculoskeletal frame. Keeping active when older can help individuals' mood and stress levels (McGarrigle and Todd, 2020). 
Being older brings a lot of challenges, such as; a busy schedule and high stress demands at work or children they are responsible for. Finding time to fit exercise in can be hard at this stage but it must be included in daily life as when stress levels are high, this is when exercise is most needed as it prevents vascular diseases so maintaining physical health through regular exercise gives higher quality of life when aging (Brandão et al, 2021). 
In the latter stages of life, the importance of regular exercise is evident as it lessens the effects of aging, improving balance, improving coordination and joint flexibility. Having improved proprioception helps in preventing falls and helping older adults maintain independence and confidence in their daily routines, keeping up with regular activities and regular exercise also helps with brain health and keeps individual sharp in their thinking (Ferlinc et al, 2019). 
The type of exercise will also vary through life span as hamstrings etc get tighter and more prone to injury the older the individual becomes (Pathania et al, 2019). 
It also helps if exercise is enjoyable so that it is sustainable over time. Physical activity is for life and should be given a high priority in a person's life, so they have a healthy lifestyle and are less likely to develop disease. Controlling ones diet alongside this will also benefit such as the amount of food intake, leptin, and dopamine work as antagonists in an individual's diet, as leptin regulates fat and hunger levels, but dopamine encourages more food intake and allows for overeating in a high calorie snack or meal that includes fat and sugar, this causes dopamine to react in a way where the body wants more of the same again, this can cause weight gain (Omrani et al, 2021).
When running long distance, the aerobic energy system is in use using the hormone triglyceride to turn fat into energy, so having the 'right fuel’ to keep active is essential in an active lifestyle (Shin et al, 2020).
Setting goals keeps person's consistent and marathons have become increasingly popular for older men in their fifties and sixties to run marathons and half marathons, this requires training and eating the correct foods in the lead up to the race, having a goal such as a marathon or half marathon has proven to be an effective way for people to have a healthy diet and lifestyle (Tiller et al, 2019). 
Ensuring one has a healthy lifestyle is important for the well-being of a person in later life, adopting healthy habits that involve physical activity, social engagement (giving mental stimulation), balanced nutrition all contributes to a well-rounded lifestyle in older years. It must be realistic targets, with meals and training so the person is not overwhelmed and gives up shortly after just beginning, this is important so that the person maintains it, ensuring healthy aging (Hashimoto et al, 2020). Realistic targets at this time in their life may include, swimming, a brisk walk, gentle Pilates, Pilates helps with the cardiovascular system, strength, and flexibility. The exercises mentioned promote joint mobility, independence and reduces risks of age-related issues, this can include simple tasks such as; being able to take themselves to the toilet and bathe by their self. Nutrition also plays a significant role in older individuals living a healthy lifestyle (Wata et al, 2020). 


Conclusion
To conclude, regular exercise is beneficial for a healthy lifestyle and a healthy body and mind, fighting off many chronic diseases. It was evident that nutrition also plays a part in maintaining a healthy lifestyle (Scalvedi et al, 2021). Being realistic about the amount and type of exercise is key because choosing exercises that are difficult may prove hard to maintain, likewise, choosing a diet that is strict may be unrealistic for that individual to maintain, the individual is likely to give in if the goals are difficult. 
It was shown that regular exercise should be at a level above moderate where the heart rate is raised where it begins to benefit the individual (Hinde et al, 2021). If individual is unable to exercise at a vigorous level, it is recommended that 150 minutes of moderate exercise is required per week for a healthy balanced lifestyle. Past injuries can play a part in what exercise the individual takes part in, if a person has sprained their ankle in the past on more than one occasion, the likelihood of this happening again is increased for them, they may need to tape the ankle for support for exercise (Wikstrom et al, 2021). 
Children benefit from plenty of play for exercise and sport, but older men benefit from different exercise routines such as; resistance strength training to strengthen tendons, range of movement exercises, and aerobic exercises. The receptors involved in strengthening tendons are the Golgi tendon organ receptors, these prevent the tendon tearing from the bone tissue (Miller et al, 2022). Overloading the tissue like a tendon causes positive adaptations even if tendon is injured, it responds positively to loading, therefore training is stress to the body to cause these adaptations, the muscle fibres engaging with 100% effort (Bellinger et al, 2020). Living a healthy lifestyle when young can reduce risk of health issues and reduce the risk of serious diseases, promoting a positive result for physical and mental health. When young, physical activity is important for motor skills, bone health and coordination. Children who are active establish a healthy habit early on to then live healthy lifestyles as they get older. Being involved in sport at youth level can then carry on into adulthood creating a healthy lifestyle.
Many use protein in an active lifestyle, especially in weight training as protein rebuilds tissue. Having a diet with carbohydrates is useful for an exercise where power is needed or where the person is running fast, as the body uses carbohydrates as fuel for these exercises.
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