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Introduction 
Asthma is a long-term respiratory disorder that causes inflammation and narrowing of the airways, making it difficult for air to move freely in and out of the lungs. Common symptoms include wheezing, persistent coughing, breathlessness and a feeling of tightness in the chest (National Institute for Health and Care Excellence, 2024). Asthma affects people of all ages and is particularly common among children and adolescents in the United Kingdom. While there is currently no cure for asthma, symptoms can often be managed successfully through medication, self-management strategies and avoidance of known triggers (Global Initiative for Asthma, 2024).
A range of factors may contribute to the development of asthma or increase the likelihood of symptom flare-ups. These include genetic predisposition, exposure to allergens such as pollen and dust mites, respiratory infections and environmental pollutants. Lifestyle behaviours, including smoking and vaping, can also negatively affect respiratory health and contribute to worsening asthma symptoms (Kumar, Abbas and Aster, 2023; Gotts et al., 2019). As adolescents become more independent, they may be exposed to additional risk factors, including social environments where smoking, vaping and respiratory infections are more common.
This report explores the anatomy and physiology of the respiratory system, including the process of mechanical respiration and gas exchange. It also examines how respiratory irritants can affect airway function, the role of monitoring respiratory data such as peak flow measurements, and lifestyle measures that may help individuals with asthma achieve better control of their condition.
Structure of the Respiratory System and the Process of Mechanical Respiration 
The respiratory system enables the body to obtain oxygen from the atmosphere and remove carbon dioxide generated during metabolic processes. Anatomically, it is divided into the upper and lower respiratory tracts. The upper respiratory tract consists of the nose, nasal cavity, pharynx and larynx, while the lower respiratory tract includes the trachea, bronchi, bronchioles and lungs (Waugh and Grant, 2022).
Breathing begins when air enters through the nose, where it is filtered, warmed and moistened before progressing through the pharynx and larynx. The larynx functions as a passageway for air and houses the vocal cords. From the larynx, air travels into the trachea, which is reinforced by rings of cartilage that help maintain an open airway and prevent collapse during breathing (Peate and Nair, 2021).
Within the thoracic cavity, the trachea divides into two primary bronchi that extend into the lungs. These bronchi repeatedly branch into progressively smaller bronchioles, eventually ending in clusters of alveoli. The alveoli are tiny air-filled sacs surrounded by capillaries and are specially adapted to facilitate efficient gas exchange due to their large surface area and thin walls (Ross and Wilson, 2023).
The lungs occupy a large portion of the thoracic cavity and are enclosed by the pleural membranes. The inner layer, known as the visceral pleura, covers the lung surface, whereas the parietal pleura lines the chest wall. A thin layer of pleural fluid between these membranes reduces friction and allows the lungs to move smoothly during respiration (Waugh and Grant, 2022).
Mechanical respiration, often referred to as pulmonary ventilation, involves the movement of air into and out of the lungs through the processes of inspiration and expiration. During inspiration, contraction of the diaphragm and external intercostal muscles enlarges the thoracic cavity. This increase in volume lowers pressure within the lungs, allowing air to flow inward (Peate and Nair, 2021).
Expiration occurs when these muscles relax, causing the thoracic cavity to return to its resting size. As lung pressure rises, air is expelled from the respiratory tract. During normal breathing, this is largely a passive process; however, additional muscles may be recruited during exercise or respiratory distress to assist with forced expiration (Ross and Wilson, 2023). Through these coordinated mechanisms, the respiratory system maintains effective ventilation and supports the body's continuous requirement for oxygen.
Exchange in the Lungs  
The primary role of the lungs is to ensure that oxygen is delivered to the body's tissues while carbon dioxide is removed as a waste product. This exchange occurs within the alveoli, which are small sac-like structures located at the ends of the bronchioles. The alveoli are adapted for this function because their walls are extremely thin and are surrounded by a rich supply of blood capillaries, reducing the distance that gases must travel between the air and the bloodstream (Hall, 2021).
As air reaches the alveoli during inspiration, oxygen moves from the alveolar air into the blood by diffusion. This occurs because oxygen is present at a higher concentration in the alveoli than in the deoxygenated blood arriving from the pulmonary circulation. After entering the blood, oxygen attaches to haemoglobin molecules within red blood cells and is transported to organs and tissues where it is required for metabolic activity and energy release (Barrett et al., 2019).
Simultaneously, carbon dioxide follows the opposite pathway. Carbon dioxide produced by cellular activity is carried in the blood to the lungs. Because its concentration is greater in the blood than in the alveolar air, it diffuses across the respiratory membrane into the alveoli and is removed from the body when air is exhaled (Hall, 2021).
The effectiveness of this process depends on several anatomical and physiological adaptations. Millions of alveoli create a substantial surface area for diffusion, while their moist lining assists the transfer of gases across the membrane. Furthermore, continuous ventilation and blood circulation help maintain the concentration differences that drive diffusion (Patton and Thibodeau, 2022).
For adolescents with asthma, understanding the process of gas exchange is important because healthy airways are required to deliver oxygen efficiently to the alveoli. When asthma causes airway inflammation and narrowing, airflow may be reduced, limiting the amount of oxygen reaching the lungs and affecting the body's ability to function effectively.
Effects of Respiratory Irritants on the Airways 
People with asthma have airways that are particularly sensitive to irritants and allergens. Exposure to substances such as cigarette smoke, vaping products, air pollution and respiratory infections can trigger inflammation within the respiratory tract, resulting in worsening symptoms and an increased likelihood of asthma exacerbations (Reddel et al., 2024).
When irritants are inhaled, the body's immune response is activated and inflammatory chemicals, including histamine, leukotrienes and cytokines, are released. These substances cause the airway lining to become swollen and inflamed. In addition, mucus production increases and the smooth muscles surrounding the bronchioles tighten, leading to bronchoconstriction (Kumar, Abbas and Aster, 2023).
As the airways become narrower, airflow is restricted and breathing requires greater effort. The combination of inflammation, excess mucus and bronchoconstriction can result in symptoms such as wheezing, persistent coughing, chest tightness and breathlessness. Reduced airflow to the alveoli may also affect the efficiency of gas exchange within the lungs (McCance and Huether, 2023).
Smoking can further aggravate asthma by damaging the respiratory epithelium and reducing the effectiveness of the cilia, which are responsible for clearing mucus and foreign particles from the airways. Vaping may also contribute to airway irritation because the inhaled aerosol contains chemicals that can provoke inflammatory responses in susceptible individuals (Gotts et al., 2019).
Respiratory infections, including viral illnesses such as influenza and the common cold, are recognised triggers for asthma attacks. These infections can increase inflammation and mucus secretion within the airways, making breathing more difficult and potentially leading to severe exacerbations that require medical treatment (National Institute for Health and Care Excellence, 2024).
For this reason, minimising exposure to respiratory irritants is an important component of asthma management. Helping adolescents understand the impact of smoking, vaping and respiratory infections may encourage healthier lifestyle choices and support improved control of their condition.
Recording and Tracking Respiratory Function in Asthma Management 
Regular monitoring of respiratory function plays an important role in the management of asthma, as it helps both individuals and healthcare professionals assess changes in lung performance over time. One commonly used method is peak expiratory flow (PEF) monitoring, which measures the highest rate at which air can be expelled from the lungs following a maximum inhalation (British Thoracic Society and Scottish Intercollegiate Guidelines Network, 2019).
PEF measurements are obtained using a peak flow meter and are often recorded on a daily basis. Comparing current readings with an individual's personal best can help identify early changes in airway function. A decline in peak flow values may indicate increasing airway inflammation or obstruction, often before more obvious symptoms become apparent (National Institute for Health and Care Excellence, 2024).
Information collected through peak flow monitoring, symptom records and medication logs provides valuable respiratory data that can be used to identify trends and potential triggers. For example, individuals may observe lower readings following exposure to cigarette smoke, vaping products, respiratory infections or seasonal allergens. Recognising these associations can support earlier action and reduce the likelihood of severe asthma exacerbations (Asthma and Lung UK, 2024).
Healthcare professionals use this information to assess disease control, review the effectiveness of current treatment plans and determine whether adjustments to medication or asthma action plans are required. Ongoing monitoring also enables changes in lung function to be detected promptly, allowing appropriate interventions to be introduced before symptoms worsen significantly (Booker, 2021).
Accurate collection and recording of respiratory data support self-management, contributes to clinical decision-making and promotes safer asthma care. For adolescents, understanding the importance of monitoring their respiratory function may encourage greater engagement with treatment plans and increase awareness of factors that influence their respiratory health. Furthermore, peak flow readings provide objective data that can be analysed over time to evaluate treatment outcomes and identify early signs of deterioration, enabling timely intervention when necessary (National Institute for Health and Care Excellence, 2024). 
Evidence-Based Lifestyle Recommendations 
Adopting healthy lifestyle behaviours can play an important role in improving asthma control and reducing the likelihood of exacerbations. One of the most effective measures is avoiding exposure to tobacco smoke and vaping products. Both smoking and vaping can irritate the airways, promote inflammation and contribute to worsening respiratory symptoms in individuals with asthma (Gotts et al., 2019).
Preventing respiratory infections is another important consideration. As infections frequently trigger asthma symptoms, individuals should be encouraged to practise good hand hygiene, remain up to date with recommended vaccinations and minimise contact with people who are experiencing respiratory illnesses where possible (National Health Service, 2024).
Participation in regular physical activity can also support respiratory and general health. When asthma is appropriately managed, exercise can improve fitness levels and overall wellbeing. However, individuals should follow professional advice regarding inhaler use and take appropriate precautions when engaging in physical activity (Global Initiative for Asthma, 2024).
Consistent use of prescribed medication is essential for maintaining asthma control. Preventer inhalers help reduce airway inflammation and lower the risk of future exacerbations. In addition, attending routine asthma reviews and regularly monitoring peak flow readings can assist in identifying changes in lung function and support effective long-term management of the condition (National Institute for Health and Care Excellence, 2024).
By making informed lifestyle choices and actively participating in self-management, individuals with asthma can improve symptom control, reduce complications and maintain better respiratory health.
Conclusion  
Asthma is a long-term respiratory condition that can affect normal airway function and have a significant impact on an individual's health and wellbeing. This report has explored the anatomy and physiology of the respiratory system, including the process of mechanical respiration and the exchange of oxygen and carbon dioxide within the alveoli, which is essential for maintaining normal body function (Hall, 2021).
The discussion has demonstrated how exposure to respiratory irritants, including smoking, vaping and respiratory infections, can contribute to airway inflammation, increased mucus production and bronchoconstriction. These changes may impair airflow and worsen asthma symptoms, reducing overall respiratory efficiency (Kumar, Abbas and Aster, 2023).
The report has also highlighted the importance of monitoring respiratory function through tools such as peak flow meters, which provide valuable information about changes in lung function and support effective asthma management. In addition, evidence-based lifestyle measures, including avoiding smoking and vaping, preventing respiratory infections, engaging in regular physical activity and adhering to prescribed treatments, can help improve symptom control and reduce the risk of future exacerbations (Global Initiative for Asthma, 2024).
By developing a greater understanding of their condition and actively participating in self-management, adolescents with asthma can make informed decisions that support better respiratory health and long-term wellbeing.
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