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[bookmark: _Toc236677983]1. Introduction
In this case study, the student is assigned the role of a practice nurse working in a GP surgery where an increasing number of adolescents are experiencing worsening asthma symptoms. Many of these young patients previously had mild asthma during childhood but are now presenting with more serious exacerbations. This change is linked to lifestyle behaviours such as smoking, vaping, and attending crowded environments like bars and clubs, which increase exposure to irritants and respiratory infections. Adolescents often underestimate the seriousness of asthma, and many do not adhere to their preventer inhalers or fail to recognise early warning signs. As a practice nurse, it is essential to help adolescents understand their condition so they can engage more effectively with their care plans and manage their respiratory health safely (NICE, 2022).
[bookmark: _Toc235182490][bookmark: _Toc236677984]1a. What is asthma?
Asthma is a chronic inflammatory condition of the airways characterised by airway hyperresponsiveness, bronchoconstriction, and excessive mucus production. During an asthma attack, the airway lining becomes inflamed and swollen, the smooth muscles surrounding the bronchi tighten, and mucus production increases. These changes narrow the airway lumen, making breathing difficult and reducing airflow. Symptoms include wheezing, coughing, chest tightness, and shortness of breath. Asthma is episodic, meaning symptoms can vary over time depending on exposure to triggers such as smoke, allergens, cold air, or respiratory infections. The chronic nature of asthma means that even when symptoms are not present, underlying inflammation may still exist, making the airways more sensitive to irritants (NHS England, 2023).
[bookmark: _Toc235182491][bookmark: _Toc236677985]1b. Main risk factors for developing asthma
Asthma risk factors include genetic predisposition, family history of atopy, exposure to cigarette smoke or vaping from an early age, air pollution, childhood respiratory infections, and occupational triggers. Environmental factors such as mould, dust mites, and pollution can also contribute to asthma development. Adolescents exposed to smoke or vaping aerosols have a significantly higher risk of developing or worsening asthma because these irritants inflame the airway lining and increase sensitivity to triggers. Socioeconomic factors may also play a role, as adolescents living in deprived areas are more likely to be exposed to pollution and second-hand smoke (Asthma + Lung UK, 2023).
[bookmark: _Toc235182492][bookmark: _Toc236677986]1c. Importance of education and self‑management for adolescents
Education is essential because adolescents often underestimate the seriousness of asthma. Many do not use their preventer inhaler consistently, misunderstand triggers, or fail to recognise early warning signs. Adolescents may also struggle with inhaler technique, leading to poor medication delivery. Understanding their condition helps them engage with care plans, adhere to medication, and avoid behaviours that worsen symptoms. Education also empowers adolescents to recognise triggers, monitor symptoms, and use peak flow readings to detect early deterioration. This is particularly important in the GP setting described in the case study, where adolescents are presenting with more severe exacerbations due to lifestyle changes (British Lung Foundation, 2023).
[bookmark: _Toc235182493][bookmark: _Toc236677987]2. Structure of the respiratory system and mechanical respiration
[bookmark: _Toc235182494][bookmark: _Toc236677988]2a. Main structures of the respiratory system
Air enters through the nose or mouth and passes into the nasal cavity, where it is warmed, filtered, and humidified. It then moves through the pharynx and larynx before entering the trachea. The trachea divides into the left and right bronchi, which branch into smaller bronchioles. These bronchioles lead to clusters of alveoli, tiny air sacs where gas exchange occurs. Each structure plays a vital role in conducting, filtering, or exchanging air. The alveoli have thin walls and a rich capillary network, making them ideal for gas exchange. The respiratory system also includes protective mechanisms such as cilia, which help remove debris and pathogens from the airways (NHS England, 2023).
[bookmark: _Toc235182495][bookmark: _Toc236677989]2b. Inhalation
During inhalation, the diaphragm contracts and moves downward, while the intercostal muscles lift the ribcage upward and outward. This increases thoracic volume and decreases pressure inside the lungs, causing air to rush in. The lungs expand as air fills the alveoli. Inhalation is an active process requiring muscle contraction. Adequate inhalation is essential for oxygen delivery to the bloodstream. In adolescents with asthma, inhalation may be less efficient if the airways are inflamed or narrowed (British Lung Foundation, 2023).                            
[bookmark: _Toc235182496][bookmark: _Toc236677990]2c. Exhalation
Exhalation is normally passive. The diaphragm relaxes and moves upward, and the ribcage recoils inward, reducing thoracic volume and increasing pressure inside the lungs. Air is pushed out as the lungs return to their resting size. During forced exhalation, such as during exercise or an asthma attack, abdominal muscles assist in pushing air out. In asthma, narrowed airways make exhalation significantly harder, leading to air trapping and shortness of breath. This can cause hyperinflation of the lungs and increased work of breathing (Asthma + Lung UK, 2023).                        
[bookmark: _Toc235182497][bookmark: _Toc236677991]3. Gas Exchange in the Lungs 
[bookmark: _Toc235182498][bookmark: _Toc236677992]3a. What gas exchange is and where it happens
Gas exchange is the process by which oxygen enters the blood and carbon dioxide is removed. It occurs in the alveoli, which have thin walls, a moist lining, a large surface area, and a rich capillary network. These features allow efficient diffusion of gases between the alveoli and the bloodstream. Gas exchange is essential for maintaining normal bodily functions and supporting cellular respiration (NHS England, 2023).
[bookmark: _Toc235182499][bookmark: _Toc236677993]3b. How oxygen moves from the alveoli into the bloodstream
Oxygen diffuses from the alveoli (high concentration) into the blood (low concentration). It binds to haemoglobin in red blood cells and is transported to tissues that require oxygen for cellular respiration. This process is essential for energy production and maintaining normal bodily functions. In adolescents with asthma, inflammation and mucus can reduce the efficiency of oxygen diffusion, leading to fatigue and breathlessness (Global Initiative for Asthma, 2023).
[bookmark: _Toc235182500][bookmark: _Toc236677994]3c. How carbon dioxide moves from the blood into the alveoli
Carbon dioxide, a waste product of cellular metabolism, diffuses from the blood (high concentration) into the alveoli (low concentration) and is exhaled. Asthma reduces airflow, disrupting efficient gas exchange and causing carbon dioxide retention. This can lead to respiratory distress and fatigue. Severe asthma attacks can cause dangerous levels of carbon dioxide to build up, requiring urgent medical intervention (World Health Organization, 2023)
[bookmark: _Toc235182501][bookmark: _Toc236677995]4. How irritants cause inflammation and affect breathing 
[bookmark: _Toc235182502][bookmark: _Toc236677996]4a. How irritants such as cigarette smoke and vaping aerosols trigger inflammation
Irritants such as cigarette smoke and vaping aerosols activate immune cells in the airway lining. Chemicals like histamine and cytokines cause swelling, bronchospasm, and increased mucus production. This narrows the airways and makes breathing difficult. Adolescents who smoke or vape experience more frequent and severe asthma symptoms because their airways are constantly exposed to irritants. These irritants also damage cilia, reducing the airways’ ability to clear mucus and pathogens (Asthma + Lung UK, 2023).
[bookmark: _Toc235182503][bookmark: _Toc236677997][bookmark: _Toc235182504]4b. Specific impact of smoking and vaping on the respiratory system and asthma
Smoking damages cilia, increases mucus, and worsens inflammation. Vaping introduces aerosols that irritate the bronchioles and contain chemicals that inflame the airway lining. Both behaviours worsen asthma control and increase exacerbations, especially in adolescents. Smoking and vaping also reduce lung function and make the airways more sensitive to triggers. Adolescents who vape often believe it is safer than smoking, but evidence shows that vaping significantly worsens asthma symptoms (NHS England, 2023).
[bookmark: _Toc236677998]4c. How respiratory infections worsen asthma and why people with asthma are vulnerable 
Respiratory infections inflame already-sensitive airways, triggering severe asthma attacks. People with asthma have hyperreactive airways, so even mild infections can cause significant inflammation. Crowded places increase exposure to viruses, worsening symptoms in adolescents. Infections also increase mucus production, making breathing more difficult. Adolescents who smoke or vape are at higher risk of infections because irritants weaken the immune response in the airways (British Thoracic Society, 2023).
[bookmark: _Toc235182505][bookmark: _Toc236677999]5. Recording and tracking respiratory function
[bookmark: _Toc235182506][bookmark: _Toc236678000]5a. What peak flow is and how it is measured
Peak flow (PEFR) measures how fast a person can blow air out. It is measured using a peak flow meter. Regular readings reveal trends and early warning signs. Peak flow readings are typically recorded in an asthma diary or action plan. Adolescents can use peak flow to detect early deterioration and adjust their medication accordingly. Peak flow is especially useful for adolescents who struggle to recognise symptoms (NHS England, 2023).
[bookmark: _Toc235182507][bookmark: _Toc236678001]5b. Why peak flow is important for asthma management
Tracking respiratory data helps identify triggers, adjust medication, and support clinical decision-making. It empowers adolescents to manage asthma safely through action plans. Peak flow readings help clinicians assess asthma control and make evidence-based decisions about treatment. Regular monitoring also encourages adolescents to take responsibility for their health (Royal College of Paediatrics, 2023).
[bookmark: _Toc235182508][bookmark: _Toc236678002]5c. How adolescents can use peak flow results to improve self‑management 
Adolescents can use peak flow results to identify patterns and triggers. For example, if peak flow drops after smoking, vaping, exercise, or exposure to cold air, they can recognise these as triggers and take steps to avoid them. Peak flow readings also help adolescents follow their asthma action plans, which typically include green, yellow, and red zones. Regularly using peak flow meters encourages responsibility and helps adolescents manage their asthma more effectively. Adolescents who understand their peak flow zones are more likely to respond quickly to worsening symptoms (NHS England, 2023).
[bookmark: _Toc235182509][bookmark: _Toc236678003]6. Asthma action plans and self-management for adolescents 
[bookmark: _Toc235182510][bookmark: _Toc236678004][bookmark: _Toc235182511]6a. What an asthma action plan is and why it is important
An asthma action plan is a personalised written plan that outlines how to manage asthma daily and what to do when symptoms worsen or during an asthma attack. It includes medication instructions, peak flow zones, trigger management, and emergency steps. Action plans help adolescents recognise early warning signs, respond appropriately, and avoid severe exacerbations. They also support independence and confidence in managing asthma. Adolescents who use action plans consistently have fewer hospital admissions and better asthma control (NHS England, 2023).
[bookmark: _Toc236678005]6b. How adolescents can use an asthma action plan effectively
Adolescents can use action plans to monitor symptoms, track peak flow readings, and adjust medication according to the plan’s zones. The green zone indicates good control, the yellow zone signals caution, and the red zone requires urgent action. Action plans help adolescents understand when to use their preventer inhaler, when to increase reliever use, and when to seek medical help. They also encourage consistent medication use and trigger avoidance. Action plans are especially useful for adolescents who struggle with adherence (American Lung Association, 2023).
[bookmark: _Toc235182512][bookmark: _Toc236678006]6c. Importance of avoiding triggers and maintaining healthy habits
Avoiding triggers such as smoke, vaping aerosols, cold air, dust, and respiratory infections is crucial for maintaining good asthma control. Adolescents should adopt healthy habits such as regular exercise, staying hydrated, and taking medication consistently. These behaviours reduce inflammation, improve lung function, and decrease the frequency of asthma attacks. Healthy routines also support emotional wellbeing, which is important because stress can worsen asthma symptoms. Adolescents who maintain healthy habits have better asthma outcomes and fewer exacerbations (British Lung Foundation, 2023).
[bookmark: _Toc236678007]Conclusion
Asthma in adolescents requires careful management because this age group is exposed to multiple triggers such as smoking, vaping, crowded environments, and inconsistent medication use. Understanding how irritants cause inflammation, how respiratory infections worsen symptoms, and how peak flow monitoring supports early detection is essential for effective self-management. Asthma action plans empower adolescents by providing clear instructions and promoting responsibility. With proper education, awareness of triggers, and consistent use of peak flow and action plans, adolescents can significantly improve their asthma control and reduce the risk of severe exacerbations (NICE, 2022).
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