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Introduction
As a practice nurse working in a local GP surgery, I co-run a fortnightly asthma clinic alongside one of the general practitioners. The clinic was established to support adolescents who have asthma, many of whom were diagnosed in childhood but are now presenting with more frequent and severe exacerbations. The clinical team has observed that lifestyle factors—such as smoking, vaping, irregular sleep, poor diet, and exposure to crowded environments—are major contributors to poor asthma control (British Thoracic Society, National Institute for Health and Care Excellence and Scottish Intercollegiate Guidelines Network, 2024). These habits expose young people to respiratory irritants, leading to inflammation, bronchial constriction, and a heightened risk of infection (Agache et al., 2024; Song et al., 2022).
Asthma is a chronic inflammatory disease characterised by reversible airway obstruction, mucus hypersecretion, and airway hyper-responsiveness. It manifests through coughing, wheezing, chest tightness, and breathlessness (British Thoracic Society, National Institute for Health and Care Excellence and Scottish Intercollegiate Guidelines Network, 2024). In the United Kingdom, approximately 5.4 million individuals have asthma, including over one million adolescents (Asthma + Lung UK, 2025). Adolescence presents particular challenges, as this age group often underestimates the seriousness of asthma, engages in risky behaviour, and struggles with medication adherence. Evidence suggests that poor control during adolescence increases the risk of severe asthma and even mortality in adulthood (Global Asthma Network, 2023).
Risk factors for asthma include genetic predisposition, environmental pollutants, tobacco smoke, allergens, and psychosocial stressors (Brożek et al., 2019). The Global Initiative for Asthma (2024) highlights that adolescence is a key period where symptoms may worsen due to hormonal, psychological, and social changes. This report will explore the structure and function of the respiratory system, the physiological process of respiration and gas exchange, and the impact of lifestyle choices on asthma control. It will also examine how routine data and patient self-monitoring, such as peak flow readings, are used in health and social care to promote evidence-based management.

Structure of the Respiratory System and Mechanical Respiration
The respiratory system supplies oxygen for cellular metabolism and removes carbon dioxide from the bloodstream. It is composed of the upper and lower airways, the lungs, and associated respiratory muscles. Air enters through the nasal cavity, which filters and warms it before it travels down the trachea, branching into bronchi, bronchioles, and finally alveoli (Marieb and Hoehn, 2019). These alveoli are surrounded by capillaries, forming an efficient gas exchange interface. The inner airway lining contains cilia and mucus-producing goblet cells that trap dust and pathogens. In asthma, inflammation leads to excessive mucus and swelling, which obstruct the bronchioles and hinder airflow (Marieb and Hoehn, 2019).
Mechanical respiration occurs in two phases: inspiration and expiration. During inspiration, the diaphragm contracts and moves downward while the intercostal muscles lift the ribs, creating a negative pressure that draws air into the lungs. During expiration, these muscles relax and air is expelled. In individuals with asthma, airway constriction caused by smooth muscle tightening and mucosal swelling increases resistance, making expiration particularly difficult (British Thoracic Society, National Institute for Health and Care Excellence and Scottish Intercollegiate Guidelines Network, 2024). This leads to air trapping, chest tightness, and fatigue as the body struggles to maintain oxygenation.
From a nursing perspective, understanding the mechanical process of respiration is essential for assessing respiratory distress. Observing the rate, depth, and effort of breathing enables early identification of exacerbations. Patient education about breathing control techniques—such as pursed-lip breathing—can help manage symptoms during mild attacks (Primary Care Respiratory Society UK, 2025).

Gas Exchange in the Lungs
Gas exchange occurs across the alveolar-capillary membrane through diffusion. Oxygen from inhaled air passes through the alveoli into the capillary blood, binding with haemoglobin to form oxyhaemoglobin, while carbon dioxide moves in the opposite direction to be exhaled (Halpin et al., 2019). This process requires thin alveolar walls, a moist surface, and adequate blood flow.
Asthma disrupts this delicate balance. Inflammation and mucus plugging reduce the amount of air reaching the alveoli, resulting in a ventilation–perfusion mismatch where blood flows to poorly ventilated areas (Agache et al., 2024). As a result, oxygen levels drop and carbon dioxide accumulates, leading to breathlessness and confusion. Severe hypoxaemia can be life-threatening. Over time, chronic inflammation damages alveolar tissue, reducing lung elasticity and increasing the risk of chronic obstructive pulmonary disease (COPD) later in life.
Furthermore, the process of diffusion relies on concentration gradients between oxygen and carbon dioxide across the alveolar membrane. When airway resistance and inflammation increase, this gradient weakens, slowing diffusion and impairing oxygen transfer (West, 2018). The surfactant lining the alveoli, which prevents collapse and maintains surface tension, can become disrupted in chronic asthma, further reducing gas exchange efficiency (Halpin et al., 2019). Repeated inflammation may also lead to fibrosis around alveoli, thickening the diffusion barrier and contributing to reduced lung compliance.
Critically, patient education on this process helps adolescents understand why consistent use of preventer inhalers is vital. Corticosteroids reduce airway inflammation, restore gas exchange efficiency, and prevent long-term scarring. Nurses can use visual aids such as lung diagrams or digital models to demonstrate how airway narrowing interferes with oxygen delivery, improving understanding and adherence (Johnson and Keeley, 2023).

Impact of Irritants and Inflammation on the Respiratory System
The respiratory system is highly reactive to irritants and environmental toxins. Cigarette smoke contains more than 7,000 chemicals that cause oxidative stress and ciliary damage, impairing the lungs’ ability to clear mucus and debris (Agache et al., 2024). Vaping, though sometimes marketed as safer, exposes users to propylene glycol, nicotine, and metals that provoke airway inflammation and epithelial injury (Song et al., 2022; Chatziparasidis et al., 2022). Public Health England (2021) acknowledges vaping may aid smoking cessation in adults but warns of its harmful effects on adolescent lungs.
Exposure to irritants triggers an immune response involving mast cells and eosinophils, which release histamine and cytokines. This causes airway swelling, smooth muscle constriction, and increased mucus secretion (British Thoracic Society, National Institute for Health and Care Excellence and Scottish Intercollegiate Guidelines Network, 2024). Repeated inflammation leads to airway remodelling, where structural changes cause permanent narrowing (Brożek et al., 2019).
Viral infections are another major cause of asthma exacerbations. Common respiratory viruses such as rhinovirus and influenza damage epithelial cells, increasing airway sensitivity (Novak et al., 2020). Adolescents often socialise in crowded spaces such as schools, clubs, or gyms, where infections spread easily. Preventive strategies such as vaccinations, hand hygiene, and mask use during outbreaks are essential (National Health Service England, 2025).
Pollution is also a significant trigger. Exposure to nitrogen dioxide, particulate matter, and ozone has been shown to increase emergency admissions for asthma (Global Asthma Network, 2023). Nurses should educate patients about monitoring air quality indexes and avoiding outdoor activity during pollution spikes. Such holistic education supports self-efficacy and helps adolescents make informed health decisions.

Monitoring and Recording Respiratory Function
Regular monitoring of respiratory function is a key component of effective asthma management. The peak expiratory flow (PEF) test measures how fast air can be expelled from the lungs, indicating airway calibre. Each patient’s personal best serves as a baseline; readings below 80 per cent indicate worsening control, and below 50 per cent indicate a severe attack (Halpin et al., 2019). Recording daily readings allows patients to detect early deterioration and recognise triggers. Nurses can use these records to assess treatment effectiveness and make timely adjustments (British Thoracic Society, National Institute for Health and Care Excellence and Scottish Intercollegiate Guidelines Network, 2024).
Digital technology enhances this process. Smart inhalers automatically record usage data, while mobile apps track symptoms, PEF results, and reminders for medication. Chan et al. (2024) found that wearable sensors can predict asthma attacks by detecting subtle physiological changes. Integrating these tools into care improves adherence and empowers patients to take control of their health.
On a population level, routine health data collected through patient monitoring provide valuable insights for healthcare planning. Aggregated data help identify high-risk groups, assess service gaps, and evaluate policy effectiveness (Global Asthma Network, 2023). Data from NHS England are used to track hospital admissions, inform resource allocation, and refine clinical guidelines. This highlights the importance of data literacy in nursing practice, linking directly to learning outcome two, which focuses on the use of routine data to support safe and evidence-based care.
Critically analysing this data also supports early intervention and prevention strategies. For instance, identifying trends in adolescent exacerbations during winter months can lead to targeted vaccination campaigns or school-based health education, directly reducing emergency presentations (National Health Service England, 2025).

Lifestyle and Evidence-Based Recommendations
Effective asthma control depends on a combination of pharmacological treatment, lifestyle modification, and self-management education. Adolescents often neglect maintenance inhalers or underestimate triggers (Global Initiative for Asthma, 2024). Nurse-led education sessions are essential to reinforce correct inhaler technique, discuss symptom patterns, and establish personalised asthma action plans. The National Institute for Health and Care Excellence (2025) emphasises that written action plans significantly reduce hospital admissions.
Smoking cessation remains one of the most effective interventions. Exposure to tobacco smoke reduces the responsiveness of airways to corticosteroids and increases inflammation (Agache et al., 2024). Adolescents should be referred to smoking cessation programmes and offered behavioural support. Similarly, vaping should be discouraged due to its potential for nicotine addiction and respiratory irritation (Chatziparasidis et al., 2022).
Environmental control also plays a key role. Maintaining a clean home, controlling dampness, and washing bedding regularly reduce exposure to allergens such as dust mites and mould (Asthma + Lung UK, 2025). Patients should avoid aerosols, perfumes, and other volatile chemicals that may trigger bronchospasm.
Physical activity benefits both lung function and emotional wellbeing. Regular exercise, particularly swimming and cycling, strengthens respiratory muscles and improves endurance (Primary Care Respiratory Society UK, 2025). Nutrition is equally important; diets rich in fruit, vegetables, and omega-3 fatty acids support immune health, while hydration helps thin mucus for easier clearance (Marieb and Hoehn, 2019).
Psychological wellbeing is another important factor. Stress and anxiety can worsen asthma through physiological pathways that tighten airways (Venkataramanan et al., 2018). Adolescents may struggle with embarrassment or fear of stigma related to their condition. Nurses should promote relaxation techniques, good sleep hygiene, and peer support. Addressing emotional health as part of holistic care enhances resilience and self-management skills (National Health Service England, 2025).

Conclusion
Asthma remains one of the most common chronic conditions among young people, but it can be effectively managed through education, lifestyle modification, and continuous monitoring. Understanding the respiratory system’s structure and function enables adolescents to appreciate how behaviours such as smoking, vaping, and neglecting medication affect their health. Recording and analysing data through peak flow readings and digital tools provide early warning of deterioration, ensuring prompt intervention.
Evidence-based lifestyle recommendations—including smoking cessation, balanced nutrition, physical activity, and stress management—improve outcomes and quality of life (British Thoracic Society, National Institute for Health and Care Excellence and Scottish Intercollegiate Guidelines Network, 2024; Global Initiative for Asthma, 2024). Nurses play a vital role in delivering education, interpreting health data, and supporting adolescents to engage in self-care.
This report demonstrates both learning outcomes: understanding human anatomy and physiology (LO1) and analysing how routine data supports evidence-based practice (LO2). By fostering patient empowerment, promoting adherence, and integrating digital monitoring, nurses can reduce asthma exacerbations and hospital admissions. Ultimately, empowering adolescents to take responsibility for their respiratory health improves their confidence, independence, and long-term wellbeing.     
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