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Written assignment case study


Introduction 
Asthma is a long-term condition that affects the airways and makes it difficult for people to breathe. It is one of the most common respiratory conditions in the UK, affecting many children and young people. In this case study, a practice nurse working in a GP surgery has noticed that more adolescents are attending the asthma clinic with poorly controlled asthma and more frequent asthma attacks. After talking to these young people, it has become clear that lifestyle changes, including smoking, vaping and spending time in crowded places where respiratory infections spread easily, are making their symptoms worse. This means the practice nurse has an important role in helping adolescents understand their condition so they can take better control of their asthma and reduce the risk of serious exacerbations. 
Asthma is a chronic inflammatory condition of the airways. When someone with asthma meets a trigger, such as cigarette smoke, vaping, dust, pollen or a viral infection, the lining of the airways becomes inflamed. The muscles around the airways tighten (bronchoconstriction), and extra mucus is produced, narrowing the airways. As a result, less air can move in and out of the lungs, causing symptoms such as wheezing, coughing, chest tightness and shortness of breath. Although asthma cannot be cured, it can usually be managed successfully with the correct medication, regular monitoring and avoiding known triggers. 
Several risk factors can increase a person's chances of developing asthma or make it more difficult to control. These include having a family history of asthma or allergies, exposure to cigarette smoke or vaping, air pollution, respiratory infections and poor adherence to prescribed medication. During adolescence, many young people become more independent and may be more likely to experiment with smoking or vaping or forget to take their preventer inhaler regularly. Because of this, education and self-management are essential. By understanding what triggers their asthma, recognising early warning signs and following their personalised asthma action plan, adolescents are more likely to keep their symptoms under control and avoid unnecessary hospital admissions. 



Structure of the Respiratory System and Mechanical Respiration
The respiratory system is responsible for oxygen entering the body and removing carbon dioxide, which is a waste product of cells in the body. There are many different parts of the respiratory system which do different functions, and they help to breathe and to exchange gas in an efficient way. Understanding how the respiratory system works is important for people with asthma, where inflammation and narrowing of the airways are common to them and can cause them to cease breathing. Air enters the body through the nose or mouth. The air goes through the nose, is warmed, moistened and filtered through the pharynx and into the larynx (also referred to as the voice box). From there, the air is sent down the trachea with rings of cartilage that keep it from collapsing. The trachea divides into right and left bronchi; one bronchus goes to each lung. Inside the lungs, the bronchi divide into smaller bronchioles, and they reach tiny air sacs called alveoli. The alveoli are surrounded by very small blood vessels called capillaries where oxygen and carbon dioxide are exchanged between the lungs and the bloodstream. Mechanical respiration is when you breathe in and expel the air. During inhalation, the diaphragm contracts and moves downwards, and the external intercostal muscles between the ribs contract and lift the rib cage upwards and outwards. This increases the space inside the chest, and the lungs expand. As the lungs expand, the pressure inside them is lower than the air pressure outside the body, so air enters the lungs. In exhalation, the diaphragm and intercostal muscles relax, and the chest cavity decreases in size, and the lungs return to normal size. As the lungs recoil, the pressure inside them increases, and air is pushed back out through the airways. Breathing out is always a passive process, but during an asthma attack it’s a lot harder, because the airways become inflamed, narrowed and filled with extra mucus. This traps air inside the lungs, making it difficult to breathe out and causing wheezing, chest tightness and shortness of breath. Many adolescents in the case study feel the same as when they get asthma from smoking, vaping and respiratory infections.

Gas Exchange in the Lungs
Gas exchange is the process by which the body takes in oxygen and removes carbon dioxide. It takes place in the alveoli, tiny air sacs at the end of the bronchioles in the lungs. The alveoli are very much designed to do this job, with very thin walls, a large surface area and a network of tiny blood vessels called capillaries that connect the lungs and the bloodstream. When we breathe in, oxygen-rich air is released into the alveoli. Oxygen then spreads along the thin walls of the alveoli and into the capillaries by diffusion. Diffusion involves the movement of particles from an area where they are at a higher concentration into an area at a lower concentration. Once oxygen enters the blood, it binds to haemoglobin in red blood cells to form oxyhaemoglobin. The blood then carries oxygen around the body so that cells can use it to produce energy for normal body functions. At the same time, carbon dioxide, which is produced as a waste product by the body's cells, is transported back to the lungs in the bloodstream. Since carbon dioxide in blood is more concentrated than in the alveoli, it diffuses into the alveoli as well. When a person breathes out through the airways, carbon dioxide leaves the body. The natural exchange of oxygen and carbon dioxide is essential to keep the body going. With asthma, gas exchange does not always work as efficiently as it should. The airways become swollen when people have asthma and are filled with mucus, making it harder for air to get to the alveoli. In this way, less oxygen enters the blood, and carbon dioxide can’t get out. This can cause breathlessness, wheezing and tiredness. In severe cases, oxygen levels in the blood can fall, and urgent medical intervention may be needed. In the study, adolescents who smoke, vape or spend time in crowded places are more likely to develop airway irritation and respiratory infections, both of which can lead to less gas exchange and can result in serious asthma attacks.

How Irritants Cause Inflammation and Affect Breathing
Airway sensitivity and inflammation
People with asthma have airways that are more sensitive than those of people without the condition. When they are exposed to irritants such as cigarette smoke, vaping aerosols or respiratory infections, their airways react more strongly. The airway lining becomes inflamed, the muscles around the bronchi tighten, known as bronchoconstriction, and extra mucus is produced. Together, these changes narrow the airways and make it harder for air to move in and out of the lungs. This can lead to wheezing, coughing, chest tightness and shortness of breath.


Smoking as a major risk factor
Smoking is one of the strongest risk factors for poor asthma control. Cigarette smoke contains thousands of chemicals that irritate the airways and damage the lungs over time. It can also harm the cilia, which are small hair-like structures that help remove mucus, dust and bacteria from the airways. When the cilia do not work properly, mucus and irritant particles remain in the lungs for longer. This increases inflammation, reduces lung function and makes asthma symptoms harder to control. It also raises the risk of chest infections and asthma attacks.

Vaping and asthma symptoms
Although many young people believe vaping is safer than smoking, it can still irritate and damage the lungs, especially in people with asthma. Nicotine and other chemicals in vaping aerosols can trigger airway inflammation, leading to coughing, wheezing and breathlessness. For the adolescents in this case study, vaping may contribute to more frequent asthma flare-ups and make the condition more difficult to manage.

Respiratory infections and crowded environments
Respiratory infections, such as colds, flu and COVID-19, are common causes of asthma exacerbations. In someone with asthma, a viral infection can make the airways even more inflamed and increase mucus production. This causes congestion in the airways, makes breathing more difficult and increases the risk of a severe asthma attack. In the case study, many adolescents spend time in bars, clubs and other crowded places where viruses can spread more easily. This can increase their risk of becoming unwell and may lead to worsening asthma symptoms or the need for emergency care if their asthma is not well managed.

Reducing risk through education and self-management
Adolescents can reduce their risk of severe asthma attacks by avoiding smoking and vaping, practising good hand hygiene, staying up to date with recommended vaccinations, and recognising early signs that their symptoms are getting worse. In this case, the practice nurse has an important role in helping young people understand how lifestyle choices affect their lungs. With clear education and support, adolescents can make healthier decisions, manage their asthma more effectively and reduce the risk of serious exacerbations.
Recording and Tracking Respiratory Function
Monitoring respiratory function is an important part of managing asthma because it helps people recognise changes in their breathing before their symptoms become severe. One of the most common ways to do this is by using a peak flow meter, which measures how quickly a person can blow air out of their lungs after taking a deep breath. The reading is recorded in litres per minute (L/min) and gives an indication of how well the airways are working at that time. To get an accurate result, the test is usually carried out three times, and the highest reading is recorded. 
Although a single peak flow reading can show how well the lungs are working at that moment, it is much more useful when readings are recorded regularly over a period. Keeping a record allows both the individual and healthcare professionals to identify patterns and notice early signs that asthma may be getting worse. In many cases, a drop in peak flow readings can happen before symptoms such as wheezing or breathlessness become obvious. This gives the person time to follow their asthma action plan or seek medical advice before their condition develops into a serious asthma attack. 
For the adolescents in this case study, regularly recording peak flow readings could help them understand how their lifestyle choices affect their asthma. For example, they may notice that their readings are lower after vaping, smoking or recovering from a respiratory infection. Recognising these patterns can help them avoid known triggers and encourage them to make healthier decisions. It also helps the practice nurse assess how well their treatment is working and decide whether any changes to medication or asthma management are needed. 
Recording symptoms alongside peak flow readings is also useful. Keeping an asthma diary or using a mobile app to record symptoms, inhaler use and possible triggers gives a clearer picture of how well asthma is being controlled. During regular asthma reviews, the practice nurse can compare this information with the adolescent's personal best peak flow reading, check their inhaler technique and discuss any concerns they may have. This encourages young people to become more involved in managing their own condition and helps them feel more confident about recognising when they need extra support or medical advice. 
Overall, regular monitoring is an important part of safe asthma management. It supports early intervention, reduces the risk of severe asthma attacks and helps adolescents take greater responsibility for their own health. Within the GP asthma clinic described in the case study, encouraging young people to monitor and record their respiratory function is an effective way of improving asthma control and reducing unnecessary hospital admissions. 

Evidence-Based Lifestyle Recommendations
Adolescents can benefit from the strategies that they have learned to be healthier, and the lifestyle changes that we provide to them can prevent them from getting into serious exacerbations. The practice nurse in this case study would be able to tell young people about the impact of their daily life on their asthma and how to take a more active role in addressing it. It is important to stop smoking and avoid vaping. Smoking and vaping both irritate the airways and can cause inflammation and asthma symptoms to get worse. Smoking also damages the cilia and makes the lungs less able to deal with mucus and other particles. The risk of chest infections and lung function decreases with age. Vapes are not a safe option, but in asthma patients coughing, wheezing and breathlessness can also be present. As a practice nurse, you would need to communicate these risks in a non-judgemental and supportive manner and refer adolescents who smoke to local stop-smoking services if appropriate. You too must do so to make sure your adolescents use the inhalers correctly and take their medication as prescribed. Many asthma attacks are caused by preventer inhalers not being used regularly or inhalers that are not properly used. During asthma reviews, the practice nurse should check inhaler technique, ask questions and ensure each young person knows the difference between reliever and preventer inhalers. That way, asthma control can be maintained, and no emergency treatment has to be performed. Regular monitoring is also important. Adolescents should be encouraged to keep a record of their peak flow readings, symptoms and possible triggers (e.g., vaping, exercise and respiratory infections). If asthma gets worse over time, these data will be helpful to identify patterns. A personalised asthma plan can teach young people how to intervene and seek medical help so that they don’t have a bad asthma attack. It is also good to live a healthy life and do exercise. Physical activity should be promoted as it is good for health and lung function for asthma. Diet, sleep and being hydrated are essential to health and recovery from an illness. Good hand hygiene and keeping up to date with vaccines, including the annual flu vaccine, is another thing that can be helpful for asthma exacerbations, which are a cause of respiratory infections in a person. Finally, adolescents should be encouraged to recognise and avoid their own asthma triggers where possible. This can be the case with young people in the case study, for example, avoiding smoking and vaping, not being in a smoky environment and not being in a crowded place during the day where respiratory infections are spread more easily. Knowing what they can do to reduce asthma attacks and to make them aware and prevent asthma attacks is what helps them make educated decisions and can help them to make well-informed decisions and avoid asthma attacks in the future. Working with the practice nurse and going through regular asthma reviews with the asthma nurse to develop the knowledge and confidence to manage their condition better is important for adolescents, so they can do so and they can manage their own asthma better.
Conclusion
This report has explained how the respiratory system works and why understanding it is important for adolescents living with asthma. It has described the structure of the respiratory system, explained how breathing and gas exchange take place, and discussed how asthma affects these normal processes. The report has also shown how smoking, vaping and respiratory infections can increase inflammation, narrow the airways and make breathing more difficult, leading to more frequent asthma exacerbations. 
Monitoring asthma through regular peak flow readings and recognising changes in symptoms can help identify problems early and reduce the risk of severe asthma attacks. Alongside regular reviews, correct inhaler use and personalised asthma action plans, adolescents can gain a better understanding of their condition and become more confident in managing it. 
The case study highlights the important role of the practice nurse in supporting young people with asthma through education, monitoring and ongoing encouragement. By helping adolescents understand how lifestyle choices such as smoking, vaping and exposure to respiratory infections affect their lungs, nurses can empower them to make healthier decisions. With the right knowledge, support and self-management skills, adolescents are more likely to achieve better asthma control, improve their quality of life and reduce the need for emergency treatment or hospital admission. 
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