[image: Discover University of Wales Trinity Saint David]                                                           




Student name: Nancy Kanon
Student ID: 2441707

Module name: Introduction to Physiology
Module code: BMHP5023
Lecturer name: Shaila Husain

Assessment: BSc Health and Social Care














 Introduction
According to Asthma and Lung (2023), asthma is a long‑term condition that affects the airways and makes them more sensitive. The airways can become swollen and narrow, which makes breathing harder. When someone with asthma meets something that irritates their lungs, the muscles around the airways tighten, the lining becomes inflamed and extra mucus is mark. These changes make it difficult for air to move in and out of the lungs. This causes symptoms like wheezing, coughing, chest tightness, and shortness of breath. Asthma is different for each person. Some people only have symptoms sometimes, while others have problems every day. Asthma often starts in childhood, but more people continue to have it as teenagers and adults. There are things that increase the chance of developing asthma. One of the strongest is family history. Young people are more likely to get asthma if their parents or siblings have asthma or allergies such as eczema or hay fever. Another risk factor is breathing in cigarette smoke from early age. Smoke can irritate and damage children’s lungs as they grow. Air pollution can also make the airways more sensitive. Childhood infections, like bronchiolitis, can affect lung development and increase the risk of asthma later. For older teenagers and adults, breathing in dust, chemicals or fumes at work can trigger asthma or make symptoms worse. 
In the GP practice in the case study, more adolescents are coming in with serious asthma flare‑ups. People had asthma as children but did not fully understand how to manage it as they got older. have started smoking or vaping, which irritates their lungs. Others spend time in crowded places like bars and clubs, where they breathe in smoke, perfumes, and germs. These things make their airways more reactive and increase asthma attacks. young people do not understand how their breathing system works or why their symptoms get worse. They often use their reliever inhaler too much and do not use their preventer inhaler every day. Those people do not pay attention to their symptoms or peak flow readings. Because of this, the practice nurse wants to provide clear and simple information to help adolescents understand their breathing system, how asthma affects them and how their lifestyle choices can change their symptoms. By learning more, they can follow their care plans better, make healthier choices and manage their asthma more safely. 
b) Structure of the Respiratory System and Mechanical Respiration
According to OpenStax (2021) The respiratory system consists of a series of structures that allow air to enter the body, travel to the lungs, and participate in gas exchange. Air enters through the nose or mouth and passes into the nasal cavity, where it is clean, warmed, and humidified. It then moves into the pharynx, a muscular passage that directs air towards the lower respiratory tract. From here, air travels through the larynx, which protects the airway and contains the vocal cords. The air then enters the trachea, a firm tube supported by cartilage rings that prevent collapse and ensure a clear passage for airflow. The trachea divides into the right and left bronchi, each leading to a lung. Within the lungs, the bronchi branch into smaller bronchioles, which distribute air throughout the lung tissue. At the end of the bronchioles are millions of alveoli, tiny air sacs surrounded by capillaries where gas exchange takes place. Mechanical respiration refers to the physical process of breathing. During breathing, the diaphragm contracts and moves downward while the intercostal muscles between the ribs contract and lift the ribcage, higher and out. These movements enlarge the chest cavity and increase lung volume. As the lungs expand, the pressure inside them falls below atmospheric pressure, causing air to flow in. Exhalation is normally a passive process. The diaphragm and intercostal muscles relax, allowing the chest cavity to decrease in size. As lung volume reduces, the pressure inside the lungs rises above atmospheric pressure, pushing air out. During exercise or asthma attacks, exhalation becomes active, and additional muscles such as the abdominal muscles used to force air out more effectively.
c) Gas Exchange in the Lungs
Gas exchange is one of the most essential functions of the respiratory system, and it takes place inside the alveoli, which are tiny air sacs located at the ends of the bronchioles. Each alveolus is surround by a dense network of capillaries, allowing the lungs and bloodstream to come into very close contact. This close contact is essential because it enables gases to move between the air inside the alveoli and the blood flowing through the capillaries. The alveolar walls are extremely thin, and this thin barrier allows gases to diffuse quickly and efficiently. When a person inhales, fresh air containing oxygen enters the alveoli. The concentration of oxygen in the alveoli is higher than the concentration of oxygen in the blood arriving from the body. Because gases naturally move from an area of high concentration to an area of low concentration, oxygen diffuses across the alveolar membrane and enters the bloodstream. Once oxygen has crossed into the blood, it binds to haemoglobin in red blood cells, which transport it to tissues and organs that need oxygen for energy and normal functioning. At the same time, carbon dioxide, which is produce as a waste product of metabolism, moves in the opposite direction. The concentration of carbon dioxide is higher in the blood than in the alveolar air, so it diffuses out of the blood and into the alveoli. When the person breath, this carbon dioxide removed from the body. The efficiency of this entire process depends on the large surface area of the alveoli, their thin walls, and the rich capillary supply, all of which ensure rapid and effective gas exchange.

d) Impact of Irritants on the Respiratory System
Clemen, H. et al. (2026) The respiratory system is extremely sensitive to irritants, and substances such as cigarette smoke, vaping aerosols, air pollution, and respiratory infections can have a strong negative effect on how well the lungs’ function. When these irritants enter the airways, the body reacts by triggering an inflammatory response. Immune cells in the lining of the airways release chemicals that cause the tissue to swell, a process known as oedema. At the same time, the smooth muscles that surround the airways tighten, which is constriction aways. The glands inside the airway walls also begin to produce extra mucus. These three changes – swelling, tightening of the muscles and increased mucus – make the airways much narrower than normal. When the airways become narrow, it becomes harder for air to move in and out of the lungs, especially during exhalation. Narrowed airways can trap air inside the lungs, which leads to breathlessness, wheezing, and reduced oxygen exchange. Adolescents who smoke or vape are particularly vulnerable to these effects. Cigarette smoke contains harmful chemicals that irritate and inflame the airway lining, while vaping aerosols contain nicotine, heated liquids and fine particles that can also trigger inflammation. Over time, repeated exposure to these irritants makes the airways more reactive and increases the likelihood of asthma flare‑ups. Respiratory infections, such as colds or flu, can further worsen symptoms by increasing swelling and mucus production. For young people with asthma, these irritants make breathing more difficult and can lead to more frequent and severe exacerbations.
.
e) Recording and Tracking Respiratory Function
According to OpenStax (2021) Recording and tracking respiratory function is an important part of asthma self‑management, especially for adolescents who may not always recognise early changes in their symptoms. One of the most useful tools for monitoring asthma is the peak flow meter, which measures how fast a person can blow air out of their lungs. This reading gives a quick indication of how open or narrow the airways are at any given time. When adolescents check their peak flow regularly, they notice patterns in their breathing, such as times of day when symptoms worsen or situations that trigger a drop in lung function. This helps them understand how factors like smoke, exercise, stress, or respiratory infections affect their asthma. Keeping a record of peak flow readings over days, weeks and months also supports clinical decision‑making. When young people attend asthma reviews, they can show their healthcare professional a clear record of their lung function, which helps identify whether their asthma is stable or becoming more difficult to control. A sudden fall in peak flow may be an early sign that the airways are narrowing, even before symptoms become obvious. This early warning allows the individual to act, such as using their reliever inhaler, stay away from things that make symptoms worse, or follow medical advice if needed. Regular monitoring encourages adolescents to take a more active role in managing their asthma. It helps them follow their asthma action plan more confidently and reduces the risk of severe attack. By understanding their own breathing patterns, they can make safer choices and maintain better control of their condition.
e) Evidence‑Based Lifestyle Recommendations
According to Public Health (2022) Evidence shows that lifestyle changes can make a significant difference in how well adolescents manage their asthma. One of the most important steps is stopping smoking and vaping. Both cigarette smoke and vaping aerosols irritate the airways, increase inflammation, and reduce lung function, which makes asthma symptoms worse and increases the risk of severe attacks. Avoiding crowded or polluted environments, such as bars, clubs and busy urban areas, can also help because these places often contain smoke, strong fragrances, aerosols, and higher levels of respiratory infections. Reducing exposure to these irritants can make breathing easier and prevent flare‑ups. Another key recommendation is ensuring good adherence to prescribed medication. Preventer inhalers reduce inflammation in the airways, but they only work effectively when used every day. Adolescents should support to use their inhalers correctly and consistently, as poor technique can reduce the amount of medicine reaching the lungs. Good hygiene practices, such as regular handwashing, also help reduce the risk of respiratory infections, which are known to trigger asthma symptoms. Annual flu vaccination advised for people with asthma because flu can cause serious breathing difficulties. Regular physical activity is beneficial because it strengthens the respiratory muscles and improves overall lung capacity. However, exercise should be and adolescents may need to use their reliever inhaler before activity if recommended. Managing stress is also important, as stress can trigger asthma symptoms. Techniques such as mindfulness, relaxation exercises or counselling can help young people feel more in control of their breathing and overall wellbeing.
g) Conclusion
Asthma is a long-term condition that requires ongoing management, particularly during adolescence when lifestyle changes can increase exposure to irritants and reduce adherence to treatment. Understanding how the respiratory system works, how gas exchange occurs and how irritants affect the airways can empower adolescents to take greater control of their health. Recording peak flow readings and tracking respiratory symptoms over time supports early intervention and safer self‑management. Evidence‑based lifestyle changes, including smoking cessation, avoiding irritants, maintaining good hygiene, and engaging in regular physical activity, can significantly improve asthma control. By providing clear education and personalised support through the asthma clinic, the practice nurse and GP can help adolescents manage their condition more effectively and reduce the risk of severe exacerbations.
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