


09/04/2026

Case Study Report
Assignment tittle: Written Assignment 
Modul Name: Introduction to Physiology
Module Code: BMHP5023
Course: BSc Health and Social Care
Student name: Lisbeth Anahy Munoz Marin
Student Id: 2425286
Group: 2
Lecturer’s name:  Soban Sadiq
     










	
     

Introduction
Asthma is a chronic respiratory condition characterised by inflammation and narrowing of the airways, leading to wheezing, breathlessness, chest tightness, and coughing. It affects individuals of all ages, with severity varying according to environmental and lifestyle factors such as allergens, air pollution, respiratory infections, and exposure to smoke (NHS, 2024). In asthma, the bronchial tubes become inflamed and constricted, limiting airflow and making breathing difficult.
The condition involves chronic airway inflammation, mucus overproduction, and bronchoconstriction, contributing to reduced respiratory function. Both genetic predisposition and environmental exposures influence exacerbations, which may become more frequent or severe if poorly managed (ATS, 2023).
Adolescents face additional challenges due to behavioural and lifestyle changes, including smoking, vaping, and visiting crowded social environments, which increase exposure to irritants and infections (Golder et al., 2025). Practice nurses play a critical role in helping adolescents understand their condition and engage in self-management. Enhancing patient knowledge of respiratory function and lifestyle impact is essential for reducing exacerbations and improving long-term outcomes.
This report explores the respiratory system’s structure and function, gas exchange mechanisms, the effects of irritants, the importance of monitoring, and evidence-based recommendations to support adolescent asthma management.
Structure of the Respiratory System and Mechanical Respiration
The human respiratory system is a specialised network of organs and airways that delivers oxygen to the body and removes carbon dioxide, essential for metabolism. It is divided into upper and lower tracts: the upper airways — nasal cavity, pharynx, and larynx — filter, humidify, and warm inspired air (Beachey, 2022; Physio Pedia, 2024), while the lower tract includes the trachea, bronchi, bronchioles, and alveolar sacs, where gas exchange occurs. Alveoli are surrounded by dense capillaries, maximising surface area for diffusion (Beachey, 2022).
The lungs, protected by the rib cage, comprise three lobes on the right and two on the left, supplied by bronchi and bronchioles distributing air evenly (Beachey, 2022). Pleural sacs reduce friction and maintain negative intrapleural pressure necessary for ventilation (Physio Pedia, 2024).
Mechanical respiration moves air into and out of the lungs. Inspiration occurs when the diaphragm contracts and external intercostals elevate the ribs, expanding thoracic volume and reducing intrapulmonary pressure (Beachey, 2022; Physio Pedia, 2024). Typical tidal volume is ~500 mL, with inspiratory and expiratory reserves of ~3,000 mL and ~1,100 mL (Beachey, 2022). Accessory muscles assist during increased oxygen demand. Expiration is primarily passive, driven by muscle relaxation and lung recoil, with internal intercostals and abdominal muscles aiding forceful exhalation (Beachey, 2022; StatPearls, 2023).
In asthma, increased airway resistance impairs these processes, raising the work of breathing and exacerbation risk, especially in adolescents exposed to triggers such as smoking, vaping, or infections (Golder et al., 2025). Understanding respiratory anatomy and mechanics is essential for recognising pathophysiological changes and implementing management strategies, including patient education and lung function monitoring.
Gas Exchange in the Lungs
Gas exchange is a fundamental process in the respiratory system that ensures oxygen is delivered to the bloodstream and carbon dioxide, a metabolic waste product, is removed efficiently. This exchange occurs primarily in the alveoli, small sac-like structures at the terminal ends of the bronchioles, which are surrounded by a dense network of pulmonary capillaries (Beachey, 2022). The walls of the alveoli and the capillaries are extremely thin — typically one cell thick — creating a minimal diffusion distance that facilitates rapid movement of gases between the air in the alveoli and the blood in the surrounding capillaries.
Oxygen from inhaled air diffuses across the alveolar epithelium into the blood due to the difference in partial pressures; the oxygen concentration is higher in the alveoli than in the deoxygenated blood arriving via the pulmonary arteries (West, 2012). Simultaneously, carbon dioxide diffuses from the blood, where its partial pressure is higher, into the alveoli to be exhaled. This passive movement of gases follows Fick’s Law of Diffusion, which states that the rate of gas transfer is directly proportional to the surface area and the difference in partial pressures, and inversely proportional to the thickness of the membrane (West, 2012).
Each alveolus is coated with a thin layer of surfactant, produced by type II alveolar cells, which reduces surface tension and prevents alveolar collapse during exhalation, thereby maintaining efficient gas exchange (Beachey, 2022). Any disruption to this delicate architecture, such as inflammation and mucus accumulation in asthma, increases diffusion distance and reduces gas exchange efficiency, potentially leading to hypoxia and elevated carbon dioxide levels in the blood.
The effectiveness of gas exchange can be quantified and monitored using clinical measures such as arterial blood gas analysis, oxygen saturation, and lung function tests, including peak expiratory flow and forced expiratory volume (FEV1). Regular monitoring allows patients and healthcare providers to detect early signs of deterioration, adjust treatment plans accordingly, and prevent severe exacerbations, which is particularly important in adolescents whose lifestyle factors, such as smoking or exposure to respiratory infections, may increase the risk of impaired respiratory function (Golder et al., 2025; NHS, 2024).
However, exposure to irritants such as smoke, vaping aerosols and respiratory pathogens can compromise alveolar integrity, leading to impaired gas exchange — a topic which will be explored in the next section on the impact of irritants on lung tissue and respiration.
Impact of Irritants on Lung Tissue and Consequences for Respiration
Exposure to respiratory irritants, including tobacco smoke, e-cigarette aerosols, and infectious pathogens, profoundly affects lung tissue and respiratory function, especially in adolescents with asthma. These irritants trigger airway inflammation, causing bronchial swelling, mucus hypersecretion, and increased airway resistance, which collectively impair airflow and gas exchange (Beachey, 2022; StatPearls, 2023). Asthmatic individuals are particularly susceptible due to hyperresponsive bronchial smooth muscle, which amplifies these effects (West, 2012).
Tobacco smoke induces oxidative stress and structural changes in the bronchi, such as epithelial thickening and loss of ciliated cells, reducing mucus clearance (Li et al., 2022). E-cigarette aerosols similarly damage airway epithelium, increase pro-inflammatory cytokines, and exacerbate asthma symptoms (Golder et al., 2025; Jamshidi et al., 2026; Rehan et al., 2024). Chronic exposure compromises alveolar integrity and increases the work of breathing.
Respiratory infections further worsen airway inflammation and mucus production, obstructing already narrowed airways and potentially leading to long-term airway remodelling, fibrosis, and reduced pulmonary function (NHS, 2024; Turner et al., 2025).
Managing these risks is essential. Adolescents should avoid smoke and vaping environments, maintain up-to-date vaccinations, and seek timely medical care during infections (NHS, 2024; Li et al., 2022). Understanding these physiological consequences reinforces the importance of adherence to asthma management plans and lifestyle modifications, helping patients maintain respiratory health and prevent severe exacerbations.

Recording and Tracking Respiratory Functions in Asthma Management
Monitoring lung function is a crucial component of asthma management, particularly for adolescents who are at increased risk of exacerbations due to lifestyle factors such as smoking, vaping, or exposure to crowded environments. One of the most effective and widely used tools for this purpose is peak expiratory flow (PEF) measurement, which quantifies the maximum speed at which air can be expelled from the lungs (Papadopoulos et al., 2021). Regular measurement allows patients and healthcare providers to detect early signs of airway obstruction and adjust treatment plans proactively.
Peak flow readings are typically recorded using a handheld peak flow meter, with patients instructed to perform measurements at the same time each day, preferably in the morning and evening. Maintaining a peak flow diary enables patients to track trends over time, identify triggers that precipitate reductions in lung function, and recognise the onset of exacerbations before severe symptoms develop (Global Initiative for Asthma, 2022). Adolescents are encouraged to combine peak flow monitoring with symptom tracking, including the frequency of coughing, wheezing, and shortness of breath, to provide a comprehensive picture of their respiratory health.
Evidence indicates that patients who actively monitor their lung function demonstrate better adherence to treatment plans, improved recognition of early warning signs, and reduced hospital admissions (Bender et al., 2020). Furthermore, integrating peak flow monitoring with personalised asthma action plans helps empower adolescents to make informed decisions about medication use, lifestyle modifications, and when to seek medical attention.
In addition to peak flow, spirometry is commonly used during clinical visits to assess lung volumes and airflow, including forced expiratory volume in one second (FEV1) and forced vital capacity (FVC). Regular monitoring through these measures provides objective data on disease progression and treatment efficacy, allowing healthcare teams to tailor interventions for optimal outcomes (Papadopoulos et al., 2021).
Overall, recording and tracking respiratory functions is an essential strategy for self-management in adolescent asthma, enhancing patient engagement, improving safety, and reducing the risk of serious exacerbations.
Evidence-based Recommendations on Lifestyle Changes for Adolescents with Asthma
Lifestyle modifications are essential in managing asthma effectively, particularly for adolescents whose habits and social environments can increase their risk of exacerbations. Avoiding smoking and vaping is paramount, as exposure to nicotine, aerosols, and other toxic substances directly irritates the airways, increases inflammation, and worsens asthma control (Li et al., 2022; Golder et al., 2025). Adolescents should be educated on the risks of active and passive smoking and encouraged to avoid environments where exposure is likely.
Vaccination and infection prevention are also critical. Respiratory infections can trigger asthma exacerbations by increasing airway inflammation and mucus production. Annual influenza vaccination, adherence to COVID-19 vaccination recommendations, and general hygiene measures, such as regular handwashing and avoiding close contact with sick individuals, have been shown to reduce the frequency and severity of exacerbations (Papadopoulos et al., 2021; Turner et al., 2025).
Regular physical activity is another important lifestyle factor. Exercise improves cardiovascular fitness, strengthens respiratory muscles, and may enhance lung function. However, adolescents with asthma should engage in moderate-intensity exercise and use preventive strategies, such as pre-exercise inhalers, to minimise exercise-induced bronchoconstriction (Global Initiative for Asthma, 2022). Sports such as swimming and yoga are particularly beneficial because they combine controlled breathing with aerobic activity.
Dietary considerations also play a role. Diets rich in fruits, vegetables, omega-3 fatty acids, and antioxidants are associated with reduced airway inflammation and improved asthma outcomes, whereas high intake of processed foods and sugar-sweetened beverages may exacerbate symptoms (Rehan et al., 2024). Encouraging adolescents to adopt anti-inflammatory dietary patterns can complement medical management.
Finally, self-management and education are vital components. Adolescents should be taught to recognise early warning signs, maintain peak flow and symptom diaries, and follow personalised asthma action plans. Empowering patients through education enhances adherence to medications and encourages positive lifestyle choices, which collectively improve respiratory outcomes (Bender et al., 2020; Papadopoulos et al., 2021).
In summary, integrating smoking avoidance, vaccination, physical activity, anti-inflammatory diet, and patient education into routine care provides adolescents with the tools to manage their asthma safely and effectively, reducing the likelihood of severe exacerbations and improving long-term respiratory health.
Conclusion
Asthma is a chronic respiratory condition that requires understanding of its physiology, triggers, and management, particularly in adolescents whose lifestyle choices can exacerbate the condition. This report has highlighted the structure and function of the respiratory system, including breathing mechanics, gas exchange, and how exposure to irritants such as tobacco smoke, e-cigarettes, and respiratory infections can impair pulmonary function, increase airway inflammation, and raise the risk of severe exacerbations (Beachey, 2022; Papadopoulos et al., 2021; Li et al., 2022; Golder et al., 2025; Turner et al., 2025).
Effective asthma management relies on pharmacological treatment combined with active patient engagement and self-monitoring. Regular peak flow and spirometry measurements enable early detection of airway obstruction, allowing adolescents to respond promptly to changes in their condition. Evidence-based lifestyle strategies — avoiding smoke and vaping, adhering to vaccination schedules, engaging in appropriate physical activity, and maintaining an anti-inflammatory diet — have been shown to improve respiratory outcomes, reduce symptom severity, and enhance overall quality of life (Papadopoulos et al., 2021; Bender et al., 2020; Rehan et al., 2024; Global Initiative for Asthma, 2022).
In conclusion, integrating physiological knowledge, monitoring, education, and lifestyle interventions equips adolescents to manage asthma safely and effectively. Promoting awareness of triggers, encouraging adherence to treatment plans, and supporting healthy behaviours can substantially reduce the frequency and severity of exacerbations, optimise long-term lung function, and foster sustained respiratory well-being throughout adolescence and into adulthood.
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