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

[bookmark: _Int_KWPQLHaf]During this essay I will be gaining a better understanding of all the many adaptations that occur in the body while doing regular exercise. There are many health-related benefits and skill related benefits depending on your chosen exercise, even just having a more active lifestyle can improve overall health as it is proven that living a long term constantly sedentary lifestyle can be dangerous to physical health
[bookmark: _Int_VCTBynrr]While exercising there are different thresholds for intensities. Regular daily moderate intensity exercises are recommended to all ages. This includes brisk walking, gardening, mopping floors or doing any daily chores. Physically these exercises should get your heart rate up to 50% to 60% higher than its rate at rest and is described as working hard but not too hard for maximum health benefits to occur (Cleveland clinic, 2024). The NHS (2024) recommends adults to do at least 150 minutes of moderate intensity activity a week and this should be spread evenly over 4 to 5 days a week, or every day. Harder intensity activities that meet the vigorous threshold include exercises such as running, cycling at 10 mph or faster, walking briskly uphill with a heavy backpack, and jumping rope. Vigorous intensity exercise is characterized by a large amount of effort, resulting in a substantially higher heart rate and rapid breathing. To be considered vigorous, you need to work at 70 to 85 percent of your maximum heart rate (verywellfit, 2022). “In general, 75 minutes of vigorous intensity activity a week can give similar health benefits to 150 minutes of moderate intensity activity” (NHS, 2024). Activities like team game sports have a mix of all intensities as it is very start and stop and doesnt stay at a continuance pace but because of the length of time the regular sports are played for it is considered a vigorous activity as the physical demand is big. 
[bookmark: _Int_0BLLnBvo]When regularly exercising there are many benefits and adaptations to the cardiovascular system. The functionally most important adaptation is the improvement in maximal cardiac output which is the result of an enlargement in cardiac dimension, improved contractility, and an increase in blood volume, allowing for greater filling of the ventricles and a consequent larger stroke volume (Hellsten Y, Nyberg M, 2015). The physical benefits to an increase in stroke volume is a greater amount of oxygenated blood will be pumped throughout the body per beat to allow muscle usage for longer without fail. In parallel with the greater maximal cardiac output, the perfusion capacity of the muscle is increased, permitting for greater oxygen delivery. When transporting blood around the body the heart creates circulatory flow by lowering the right atrial pressure and allowing the recoil pressure in veins and venules to drain blood back to the heart. The heart then puts the volume back into the systemic circulation so that stroke return equals stroke volume. The heart cannot pump out more volume than comes back (Magder, S., 2016). Studies have shown that normal women tend to have different cardiac morphology compared to males including thinner left ventricular walls, less myocardial mass and smaller cavity size. For stroke volume to increase heart rate must also increase as the more the heart beats per minute the higher the cardiac output therefore more oxygenated blood is being pumped to the working muscles also causing vascular shunting. Vasodilation is when the smooth muscle of the arteries, arterioles and pre-capillary sphincters leading the certain parts of the body relaxes. This process means that more blood can pass through these vessels due to the greater diameter. “During graded dynamic exercise, the regulation of internal carotid artery blood flow was limited by a large increase in external carotid artery blood flow, one function of which is thermoregulation during heavy exercise” (the physiological society, 2011). This process is beneficial during exercise as it allows greater transport of blood to the working muscles, for example during a run your leg muscles will have greater demand of oxygenated blood as they are working the hardest and coming the most fatigue. The more you regularly exercise the stronger your respiratory muscles and the increase lung capacity. Lung capacity refers to the maximum amount of air that your lungs can hold. It is an important measure of your respiratory health and can indicate how well your lungs are functioning. A normal lung capacity value varies depending on factors such as age, sex, height, and weight but can be improved by regular exercise.  This is of course benefitable for long term exercise as the more oxygen your lungs can breathe in the more that can be transported through the blood cells into the working muscles. Also, with higher lung capacity your breathing rate doesn't increase as fast during physical activities (National library of Medicine, 2023). It also improves tidal volume, which is the amount of air that moves in or out of the lungs with each respiratory cycle. When a person breathes in, oxygen from the surrounding atmosphere enters the lungs. It then diffuses across the alveolar-capillary interface to reach arterial blood (National library of medicine, 2023). Moving and challenging your body physically on a regular basis can lead to hypertrophy which is the increase and growth of muscle cells through exercise. By regularly doing exercises like lifting weights is an external force or stress on the body, then over time your body recognizes that it must adapt to this stress and to do that it must increase your skeletal muscle mass (Healthline, 2019). Exercise increases metabolism by increasing the rate at which the body burns calories, leading to an increase in energy expenditure. “Energy for skeletal muscle contraction is supplied by anaerobic and aerobic metabolic pathways. The former can allow short bursts of intense physical activity (60-90 sec) and utilizes as energetic source the phosphocreatine shuttle and anaerobic glycolysis. The aerobic system is the most efficient ATP source for skeletal muscle” (National library of medicine, 2003). Energy systems that contribute to exercise and daily tasks. The anaerobic energy system is divided into lactic and lactic components, referring to the processes involved in the splitting of the stored phosphagens, ATP and phosphocreatine, and the nonaerobic breakdown of carbohydrate to lactic acid through glycolysis and the aerobic energy system refers to the combustion of carbohydrates and fats in the presence of oxygen (GASTIN, P.B. 2001). These systems happen more efficiently during exercise. Anerobic exercises are shorter but more powerful and explosive movements and aerobic exercises are long distance continuance less impact activities.

[bookmark: _Int_i7KFuzr0][bookmark: _Int_mGZIPmj6]Regular exercise can lead to many health habits and adaptations that are lifelong. Physically active individuals are proven to present better sleep patterns, have an increased wellbeing and better quality of life, as well as better physical function and general fitness levels. In addition, any mild physical activity such as a walk or even day to day chores might stimulate one's brain function and improve both cognition and mental health. The risk of many chronic diseases is also reduced in physically active individuals, and physical activity might counteract the detrimental metabolic effects of long sedentary periods (Soriano-Maldonado, A. 2021). One of the main chronic conditions that is more likely to develop later in life especially in woman is osteoporosis. The NHS (2022) defines the condition as a health condition that weakens bones, making them fragile and more likely to break. They say it's a condition that can slowly develop over several years and is often only diagnosed when a fall or sudden impact causes a bone to break. Regularly doing exercise can help prevent this condition. The Royal Osteoporosis society (2022) suggests that the best way to keep bones strong is to do both weight-bearing impact and muscle-strengthening exercises and also short bursts of activity are ideal for bones for example, running then jogging, or jogging then walking. Other health complications that come with not regularly exercising are struggles which weight or body composition and even in severe cases it can cause things like obesity or type two diabetes. Obesity and overweight are caused when extra calories, particularly those from foods high in fat and sugar, are stored in the body as fat. Obesity is an increasingly common problem because the environment we live in makes it difficult for many people to eat healthily and do enough physical activity but regardless of this it's extremely important for future health and lifespan that a recommended amount of physical activity is completed daily. Once a person becomes overweight or obese then they are exposed to a higher risk of developing further health complications such as high blood pressure or even diabetes, specifically type two. Type 2 diabetes is a condition in which your body cannot make enough insulin which is a hormone that helps control the amount of glucose or sugar in your blood or does not properly use the insulin it makes (Diabetes Canada, 2025). Regular exercise helps moderate blood sugar in people with type 2 diabetes. In addition to helping with blood sugar levels and managing type 2 diabetes, 20 minutes of exercise per day can improve blood pressure and cholesterol levels (Diabetes, 2024). Long term high blood pressure can be more common in un active people and the long-term risks of this is that it can cause very serious physical complications like heart attack, stroke or heart failure as explained by the American heart association (2024). British Journal of Sports Medicine (2023) have published a guide of exercises that can help regulate blood pressure. They believe that more dynamic resistance exercises are strength exercises that involve movement of muscles and joints, such as push-ups, shallow squats, or dead lifts. Also, high-intensity interval training is beneficial as it takes less time and may give benefits comparable to more vigorous aerobic exercise. It involves repeated cycles of brief high-intensity exercise followed by brief low-intensity exercise (Harvard medical school, 2023). Lifelong physical activity is crucial when you reach ages above 65 as it could be the difference in how independent you are. Regular exercise improves minor muscle groups as well as major ones therefore it improves stability and balance, which is important for the elderly as they are more prone to falls and bumps. Independant living is also a challenge for the elderly but by being physically active throughout life their mobility will be better as they are used to doing physical chores. And lastly it has a very positive impact on brain health and reduces the risk of developing dementia (CDC, 2024).

[bookmark: _Int_iYsCS8gT]Overview on all the research that regular exercise has many benefits to cardiovascular system as it improves resting heart rate, increases stroke volume and causes vasodilation. Also, it adapts to the respiratory system changing breathing rate and increases tidal volume as there is a change in the demand for oxygen. It also strengthens the muscular systems by contracting the muscles more frequently and forcefully. It also increases oxygen and nutrient delivery around the body through blood transportation. Through looking at the research it is clear that regular exercise of certain intensities has lifelong benefits to your overall health by lessening risk of developing chronic disease. It also is a great stimulate for the brain and improves mental health and stress levels, it can also improve relaxation and sleep patterns. So overall it's clear that collectively these benefits are important to health and well-being and should be advised to follow government guidelines for physical activity to make the most of the potential positive adaptations it can make to your body. 
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