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Introduction
Forshaw and Poole (2025) State that Asthma is one of the most common long-term conditions (LTC) in the world. The UK has one of the highest prevalence rates of asthma worldwide, with asthma-related deaths continuing to rise each year. Affecting approximately 5.4 million people, including over one million children (Asthma + Lung UK, 2024). Asthma is the chronic inflammatory disease of the airways characterized by variable airflow obstruction, bronchial hyperresponsiveness and recurrent episodes of chest tightness, wheezing, coughing, and breathlessness (Global Initiative for Asthma. (GINA), 2025).  Despite the fact that asthma often begins during childhood, many adolescents experience worsening symptoms as they become mature, independence increases, and the individual adapts to lifestyle behaviors that mat negatively affects respiratory health.
In this case, study adolescents attending a specialist asthma clinic due to increasing asthma exacerbations due to smoking, vaping, and exposure to crowded environments where respiratory infections are most prominent. These factors present considerable challenges to asthma management because they increase the risk of airway inflammation and reduce the effectiveness of treatment. 
Adolescence has been identified as a period in which adherence to prescribed medication often declines whilst engagement in risk-taking behaviors increases (NICE, 2024). Consequently, the education of patients along with the correct self-management can become a fundamental aspect of nursing.
The anatomy and physiology of the respiratory system is broken down and examined in this report. The process of gaseous exchange and mechanical ventilation is explained. Airway inflammation and asthma exacerbations are evaluated with how smoking and vaping causes respiratory infections. The report discusses how important it is to monitor respiratory functions using peak flow measurements. Asthma control ideas are provided by evidence-based lifestyle recommendations. The report discusses the link directed to the adolescent population that is described in the case study.
Asthma and its Risk factors 
Asthma is characterized by chronic inflammation involving eosinophils, mast cells, T lymphocytes, and other inflammatory mediators that contribute to airway narrowing and increased mucus production (Kumar and Clark, 2020). When asthma exacerbation happens, smooth muscles that surround the bronchi contracts. Inflammation and excessive mucus build up within the airways, and the airway lining swells up. Airflow is drastically reduced by these pathological changes, especially during expiration. This causes the symptoms of asthma.
Unlike chronic obstructive pulmonary disease (COPD), airflow limitation in asthma is usually reversible either spontaneously or following treatment with bronchodilators and inhaled corticosteroids (GINA, 2025). Consistent episodes of badly controlled inflammation could result in airway remodeling, where the bronchial walls could have structural changes. These include thickening of the basement membrane, increased smooth muscle mass, and fibrosis, which may progressively reduce lung function over time (Reddel et al, 2022).
A complex interaction between genetic predisposition and environmental exposure develops asthma. Family history remains one of the strongest predictors with individuals who have parents or siblings affected by asthma, demonstrating a significantly increased lifetime risk (Tortora and Derrickson, 2021). Alone, genetic susceptibility is insufficient to explain the progression of the disease, especially when during adolescence the environment influences become increasingly important.
The case study identifies smoking and vaping as significant contributors to deteriorating asthma control. Tobacco smoke contains over 7,000 chemicals, many of which directly damage airway epithelial cells, impair ciliary function, and stimulate chronic inflammation (World Health Organization, 2024). Smoking also reduces responsiveness to inhaled corticosteroids, making asthma more difficult to manage (GINA, 2025). Side effects consequently cause adolescence who smoke are more likely to experience severe exacerbations in increased hospital admissions and accelerated decline in lung function.
Structure Of the Respiratory System and the Process of Mechanical Respiration 
The respiratory system is responsible for supplying oxygen to the body whilst removing carbon dioxide, which is a waste product of cellular metabolism. It is divided into the upper respiratory tract, consisting of the nose, nasal cavity, pharynx, and the lower respiratory tract, which includes the trachea, bronchi, bronchioles, and alveoli within the lungs (Marieb and Hoehn, 2023). The trachea is supported by C shaped cartilage rings that prevent the airways from collapsing, while the bronchi branch into smaller bronchioles, terminating in millions of alveoli where gas exchange occurs (Torta and Derrickson, 2021). 
Moreover, mechanical respiration, also known as pulmonary ventilation, is the movement of air in and out of the lungs. During this process the diaphragm contracts and flattens whilst the external intercostal muscles elevate the rib cage and increase thoracic cavity volume. This reduces intrapulmonary pressure below atmospheric pressure, allowing air to flow into the lungs (West, 2021).  During the expiration process, the diaphragm and intercostal muscles become relaxed, whilst reducing thoracic volume. The elastic recoil of the lungs increases intrapulmonary pressure, causing air rich in carbon dioxide to be expelled. Individuals with asthma, airway inflammation bronchoconstriction and excess mucus increase airway resistance, making ventilation efficient and increasing the work of breathing (Global Initiative for Asthma (GINA), 2025).
Gas Exchange in the Lungs 
Gas exchange is the physical process by which oxygen enters the bloodstream, then carbon dioxide is then removed from the body. The process occurs within the alveoli tiny air sacs located at the end of the bronchioles in the lungs. The alveoli have thin walls and are surrounded by a dense network of palmary capillaries, creating a large surface area that allows efficient diffusion of gases (Marieb and Hoehn, 2023).
Effects of the respiratory Irritants on Lung Tissue and respiration
Respiratory irritants such as cigarette smoke, e, cigarette vapor, and respiratory infections can significantly worsen asthma side effects causing severe inflammation within the airways. Referring to this case study, adolescents who smoke, vape, or frequently attend crowded environments stand a greater chance of inhaling harmful substances and contracting viral infections. Both risk factors are very triggering exacerbations. 
Irritants trigger an immune response, causing inflammatory cells to release mediators such as histamine and leukotrienes. Resulting the bronchial lining to become swollen (oedematous), airway smooth muscle contracts (bronchoconstriction), and mucus production increases, narrowing the airways, and restricting airflow (Global initiative for Asthma (GINA),2025).
Moreover, the swelling of the airway tissues reduces the diameter of the bronchi and bronchioles, increasing airway resistance whilst making breathing difficult, particularly during expiration. Consequently, oxygen reaches the alveoli for gas exchange meanwhile the removal of carbon dioxide becomes more restricted. Therefore, individuals may experience symptoms such as persistent coughing, wheezing, chest tightness, and shortness of breath (Kumar and Clark, 2020).  Exposure to frequent respiratory irritants can also contribute to airway remodeling, resulting in permanent structural changes that reduce lung function over time (Marieb and Hoehn, 2023). By educating adults and giving individuals the knowledge they lack regarding avoiding smoking, vaping and respiratory infections is therefore essential to minimise airway inflamation, improving respiratory function and reduce the frequency of asthma attacks.
Recording and Tracking Respiratory Functions
Speaking from experience monitoring and recording is a crucial component of well managed asthma management. Self-management particularly in adolescents who may be at increased risk of regular exacerbations due to smoking, vaping, or harmful environments are prone to respiratory infections as highlighted in this case study. One of the most effective methods to date is the use of peak flow meter, which measures Peak Epiratory Flow (PEF)), the maximum speed at which air can be expelled from the lungs after a deep breath (National Institute for Health Care Excellence (NICE), 2024). Recording peak flow readings regularly enables individuals to self-manage, as well as identify changes in the lung function often before symptoms escalate. 
Comparing daily peak flow readings with daily recordings can help detect early signs of airway narrowing caused by inflammation or bronchoconstriction. Gradual reduction of readings may indicate worsening asthma control or the onset of an exacerbation. This specific plan allows patients to follow their own personalized action plan by increasing prescribed medication or seeking medical advice before symptoms deteriorate (Global Initiative for Asthma (GINA), 2025). This proactive approach reduces the risk of worsening asthma attacks and emergency hospital admissions.
In addition to peak flow monitoring, recording symptoms daily, medication use and known triggers will help healthcare professionals assess asthma control during routine reviews. Self-record keeping not only reduces healthcare demands, but enables healthcare professionals to identify patterns, evaluate ongoing treatment and provide personalized knowledge support and lifestyle changes. Encoraging adults to monitor their respiratory function promotes self-awareness, improves confidence in improving worsening symptoms, and contributes to better long-term asthma outcomes (Forshaw and Poole, 2025).
Evidence Based Lifestyle Recommendations
Adapting to healthy lifestyle behaviors promotes fundamental to improving asthma control and reducing the frequency of exacerbations, particularly amongst adults who may be exposed to smoking, vaping and respiratory infections as described in this case study. Smoking cessation is one of the most effective interventions, as tobacco smoke increases airway inflammation, reduces lung function and decreases the effectiveness of inhaled corticosteroids (Global Initiative for Asthma (GINA), 2025) Similarly avoiding e-cigarette is recommended because vaping aerosols contain chemicals that can irritate the airways and trigger asthma symptoms (McAlinden et al., 2023). Adolescence should also minimize exposure to respiratory infections by practicing good hygiene, considering annual influenza vaccination. And avoiding close contact with individuals who are unwell at 9National Institute for Health and Care Excellence (NICE), 2024).  Maintaining a healthy weight through having a balanced diet and regular physical, exercise can also further improve respiratory function as obesity has been associated with poorer asthma control and increased symptom severity (Asthma + Lung UK, 2024). Regular exercise should be encouraged provided asthma is well controlled, and the use of regular medications such as a reliever is used before and after activity if advised by a healthcare professional. In addition, adherence to prescribed preventer medication, correct inhaler technique, and attendance at routine asthma reviews are essential for preventing exacerbations and maintaining long term control (GINA, 2025). 
Conclusion 
In conclusion, asthma is a chronic inflammatory condition that can significantly affect respiratory function and quality of life if not effectively managed. This report has demonstrated how the structure and function of the respiratory system support normal breathing and gas exchange. In relation to the case study, smoking, vaping, and increased exposure to respiratory infections are significant risk factors that contribute to worsening asthma symptoms. This report emphasizes the importantance of recording and monitoring whilst managing self-management as well as the function of peak flow recordings.
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