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[bookmark: _Toc1861848041]a) Introduction 
Asthma is a chronic inflammatory disease of the airways that causes episodes of wheezing, breathlessness, chest tightness, and coughing (Mims, 2015). These symptoms happen because the muscles surrounding the airways tighten and the lining becomes swollen and inflamed, producing excess mucus that further narrows the airways (NHS, 2024). Although asthma cannot be cured, it can be effectively managed with the correct treatment and self-care strategies.
In this case study, a practice nurse working in a local GP surgery has noticed that many adolescents who previously had mild asthma in childhood are now presenting with more severe symptoms. This increase in exacerbations is linked to lifestyle factors that often emerge during adolescence, such as smoking, vaping, and exposure to second-hand smoke. Spending time in congested environments like clubs, airplanes and concerts, where there is a higher risk of respiratory infections also contributes to worsening symptoms (GAAPP, 2023). These behaviours increase irritation and inflammation in the lungs, making asthma symptoms worse and reducing the effectiveness of treatment (Bush and Pavord, 2021).
Asthma triggers can include environmental factors such as pollen, dust, pet dander, and air pollution, as well as stress, exercise, and infections (Mims, 2015). In some individuals, underlying congenital conditions such as Heterotaxy syndrome, a rare disorder in which internal organs are abnormally arranged, an also influence respiratory function. People with Heterotaxy syndrome may have structural lung or airway abnormalities, making them more vulnerable to respiratory complications and potentially worsening asthma control (Mathys, Oliaro et al, 2025).
 In this case, the main risks identified relate to behavioural choices common among young people, including smoking, vaping, and social activities that expose them to respiratory irritants. This demonstrates the need for effective health education and self-management strategies to help adolescents understand their respiratory system and maintain healthy habits to control their condition (Bush and Pavord, 2021). 
[bookmark: _Toc1797741352]b) Describe the structure of the respiratory system and explain the process of mechanical respiration
The respiratory system is made up of organs and structures that work together to exchange gases, oxygen and carbon dioxide, between the body and the environment. It begins at the nose and mouth, passes through the pharynx and larynx, and continues into the trachea. The trachea divides into two bronchi leading to the lungs, which branch into bronchioles and end in tiny air sacs called alveoli (NHS, 2024). In the alveoli, oxygen from inhaled air diffuses into the blood, while carbon dioxide, a waste product of metabolism, moves from the blood to be exhaled. Other gases such as nitrogen and water vapour are also present and help maintain the balance of respiratory gases (Usmani & Levy, 2023).
The lungs are housed in the thoracic cavity and protected by the rib cage. The diaphragm, a dome-shaped muscle beneath the lungs, plays a major role in breathing. Intercostal muscles assist the diaphragm in expanding and contracting the chest cavity, while pleural membranes surrounding the lungs reduce friction as they move (Baker and Janabi, M, 2022).
Mechanical respiration refers to the physical act of breathing. During inhalation, the diaphragm contracts and moves downward while the intercostal muscles lift the ribs upward and outward, increasing chest cavity volume and drawing air in. During exhalation, the diaphragm relaxes and moves upward, forcing air out of the lungs (Healthline, 2023).
Understanding this process is particularly important for individuals with asthma. In asthma, inflammation and narrowing of the airways restrict airflow, making it harder to breathe in and out. For the adolescents in the case study, this process becomes impaired when their airways are inflamed due to smoking, vaping, or exposure to infections. As a result, they experience the sensation of tightness in the chest and difficulty breathing because their lungs are unable to expand and contract efficiently (Johns Hopkins Medicine, 2023).
[bookmark: _Toc760032189]c) Briefly explain the process of gas exchange in the lungs, showing how oxygen is absorbed into the blood and carbon dioxide is released into the alveoli
Gas exchange takes place in the alveoli, which are tiny air sacs located at the ends of the bronchioles. Each alveolus is surrounded by a network of capillaries that carry deoxygenated blood from the heart. The thin, one-cell-thick walls of both the alveoli and the capillaries allow gases to diffuse easily between them (NHS, 2024). When oxygen enters the lungs, it diffuses from the alveoli into the bloodstream and binds to haemoglobin in red blood cells. At the same time, carbon dioxide, a waste product moves from the blood into the alveoli to be exhaled (Gertler, 2021).
For this process to occur effectively, the airways and alveoli must remain open and clear. In asthma, inflammation and excess mucus cause the bronchioles to narrow, limiting the amount of air that reaches the alveoli and reducing oxygen absorption (Asthma + Lung UK, 2024). This can result in symptoms such as tiredness, dizziness, and breathlessness, especially after exposure to triggers.
In the case study, many adolescents attending the asthma clinic have begun smoking or vaping. These behaviours introduce harmful chemicals such as nicotine and formaldehyde into the lungs, irritating and inflaming the airway lining (GAAPP, 2023). As a result, the bronchioles constrict and mucus production increases, directly interfering with gas exchange. This means less oxygen enters the bloodstream and carbon dioxide removal slows, causing breathing difficulties and making asthma attacks more likely (Anderson III, Baptist et al, 2024).
Frequent exposure to second-hand smoke, air pollution, or indoor allergens also raises the risk of respiratory infections, further worsening airway inflammation and reducing gas exchange efficiency (Bush and Pavord, 2021). Over time, repeated exposure to irritants and infections can permanently reduce lung function, making asthma harder to control (Mansur and Prasad, 2023).
By explaining this link in the asthma clinic, adolescents can see how their choices directly affect their oxygen intake and overall breathing. Encouraging them to monitor their peak flow readings helps them recognise patterns and understand the cause-and-effect relationship between their behaviours and reduced respiratory performance (NHS, 2024).
[bookmark: _Toc1173306485]d) Explain how increased levels of irritants in the respiratory system leads to swelling in the lung tissue, and the impact of this on respiration
Irritants and infections trigger inflammation and swelling in the airways. The body’s immune system releases inflammatory chemicals such as histamine and cytokines, causing tissue swelling and mucus production (Gertler, 2021). In asthma, these responses are exaggerated, and even small amounts of smoke or vapour can lead to severe airway inflammation (GAAPP, 2023).
The swelling and excess mucus reduce airway space, making breathing difficult. Smoking and vaping also damage the cilia that clear mucus and debris, leading to build-up and infections that worsen symptoms (Johns Hopkins Medicine, 2023). 
For adolescents in the case study, these effects explain why asthma becomes more severe as previously stated, when they start smoking or frequently attend crowded/tight spaces where infections spread easily (Rudestam, Brown, Zarcadoolas et al, 2004). 
As inflammation narrows the airways, oxygen intake decreases, and carbon dioxide levels rise, leading to fatigue and, in severe cases, respiratory failure (Healthline, 2023). Avoiding irritants is therefore essential to maintaining effective respiration and preventing long-term lung damage.
[bookmark: _Toc147125477]e) Briefly examine how recording and tracking respiratory functions, such as peak flow readings, helps individuals with asthma to monitor and safely manage their condition
In the context of the case study, many adolescents may not fully understand how to interpret their symptoms or may dismiss mild changes in breathing as unimportant. Teaching them how to track their peak flow readings encourages self-awareness and responsibility for their health. It also provides objective data that can guide clinical decisions during their asthma reviews. By recognising that certain activities such as smoking, vaping, or staying out late, correlate with drops in their readings, they can make informed choices to protect their lung health (Rudestam, Brown, Zarcadoolas et al, 2004).
Monitoring respiratory function is an important part of asthma management. One of the simplest and most effective ways to do this is by using a peak flow meter (Anderson III, Baptist et al, 2024). This handheld device measures the rate at which a person can expel air from their lungs, known as the peak expiratory flow (PEF). Each individual has their own “personal best” reading that indicates their normal lung function when their asthma is well controlled (NHS, 2024). In addition to peak flow monitoring, spirometry is a more detailed lung function test that measures the volume and speed of air a person can inhale and exhale, helping clinicians assess airway obstruction and monitor disease progression (British Thoracic Society, 2023).
Regularly recording peak flow readings helps detect changes in lung function before symptoms become severe (Mansur and Prasad, 2023). A consistent decline in readings can indicate that the airways are becoming narrower or inflamed, which allows healthcare professionals and patients to take action early. This may include adjusting medication, using a reliever inhaler, or identifying and avoiding potential triggers (Gertler, 2021).
Patients are often encouraged to record their readings in a diary or app using a colour-coded system, for example, green for good control, yellow for caution, and red for danger (NHS, 2024). This simple approach allows both patients and healthcare providers to recognise patterns and take preventive measures.
[bookmark: _Toc1988555744]f) Include evidence-based recommendations on how lifestyle changes could help improve their condition
Lifestyle modification is crucial for managing asthma. Avoiding irritants, adhering to treatment, and maintaining a healthy lifestyle significantly reduce symptoms and prevent exacerbations (Bush and Pavord, 2021).
The most critical change for adolescents is to stop smoking and avoid vaping. These behaviours introduce chemicals that irritate and inflame the airways, reducing medication effectiveness (GAAPP, 2023; Healthline, 2023). Quitting smoking improves lung function within weeks and lowers the frequency of asthma attacks (NHS, 2024).
Obesity is another important factor. Excess body weight puts pressure on the lungs and diaphragm, reducing lung volume and making breathing harder. Fat tissue also promotes inflammation, worsening airway irritation in people with asthma (Forno & Celedón, 2017). Overweight adolescents often experience more severe symptoms and respond less effectively to treatment (Asthma + Lung UK, 2024). Maintaining a healthy weight through a balanced diet and regular exercise is therefore vital for better lung function.
Regular physical activity strengthens respiratory muscles and cardiovascular health. Low-impact exercises like swimming, cycling, or yoga are ideal for asthmatics and can be managed with reliever inhalers (Asthma + Lung UK, 2024).
A balanced diet rich in fruits, vegetables, and omega-3 fatty acids supports immune function and reduces inflammation. Adequate hydration thins mucus, making it easier to clear (Healthline, 2023). Managing stress and ensuring sufficient sleep are equally important, as anxiety and fatigue can trigger asthma symptoms (Johns Hopkins Medicine, 2023).
Medication adherence is essential. Adolescents may forget preventer inhalers or misunderstand their purpose. Education on how these medications reduce airway inflammation improves compliance (NHS, 2024). Reviewing inhaler technique and using spacers ensures medication is delivered effectively. Setting reminders, choosing smoke-free activities, maintaining a healthy weight, and tracking symptoms digitally fosters independence and engagement.
[bookmark: _Toc202132093]g) Conclusion
This case study highlights the increasing challenge of managing asthma among adolescents who are engaging in lifestyle behaviours that negatively affect their respiratory health. The pattern of worsening symptoms among young patients emphasises how choices like smoking can have a direct and harmful impact on lung function. It also demonstrates how a lack of understanding about the respiratory system, and the physiological processes involved in breathing, contributes to poor self-management and increased exacerbations.
Analysing this case study shows that education is central to improving asthma outcomes. When adolescents understand how the respiratory system works, including mechanical respiration and gas exchange, they can see how actions like smoking or missing medication affect their breathing. Teaching them to use tools such as peak flow meters helps identify early signs of deterioration, track progress, and respond before symptoms worsen.
The case also highlights how lifestyle choices and everyday environments can affect asthma. Avoiding irritants, staying active, eating well, managing stress, and taking medication as prescribed can all help improve control and wellbeing. It’s also important to recognise how different settings can trigger symptoms. For example, on an airplane, the crowded, enclosed space, recycled air, and cleaning products can make breathing harder. A nursery nurse may face flare-ups from frequent colds, dust, and cleaning sprays, while an air hostess often works long hours in packed cabins with limited airflow, which can worsen symptoms. Understanding these triggers helps healthcare staff tailor advice and support so people can manage their asthma more confidently in everyday life.
As a Health and Social Care student, this case study offers valuable learning about the holistic management of long-term conditions. It demonstrates how biological knowledge must be integrated with communication, empathy, and education to support patients effectively. It highlights the importance of multidisciplinary collaboration between nurses, doctors, and other professionals, in creating care plans that meet both the physical and emotional needs of adolescents. Most importantly, it shows that empowering patients through understanding and active engagement is key to promoting long-term health behaviour change and preventing avoidable complications.
Overall, this case study illustrates that effective asthma management extends beyond medication. It requires education, behavioural support, and ongoing partnership between healthcare providers and patients to achieve lasting respiratory health, heightened physical performance, and improved quality of life.
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