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Introduction: 
Asthma is a common, permanent, inflammatory disorder of the airways, which is characterised by variable and largely reversible blockage of airflow, bronchial hyper-responsiveness and recurring signs of wheeze, breathlessness, chest tightness and cough (NICE, BTS and SIGN, 2024). It is the leading long-term respiratory illness in the United Kingdom. According to Asthma + Lung UK (2024), 5.4 million people receive the treatment because of asthma nowadays, and approximately 8 million people have been diagnosed with asthma at some stage of their life. The disease is quite treatable, but the numbers remain high in the UK; asthma claims the lives of about three people per day, which is by far one of the highest asthma mortality rates in Western Europe (Asthma + Lung UK, 2024). Investigations of Asthma Mortality of a Nation discovered that many of these deaths could be attributed to factors that can be avoided, including inadequate surveillance and overuse of reliever inhalers (Royal College of Physicians, 2014).  
Table 1: Number of Hospital Admissions for Asthma in the UK (Source: Royal College of Physicians, 2014)
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Asthma risk factors are multifactorial, meaning that it is a combination of genetic predisposition and exposure to the environment. A personal or family history of atopic eczema, allergic rhinitis and food allergy (in their early life) increases susceptibility, as well as early fatalities to allergens including house-dust mite, pollen and animal dander (NICE, BTS and SIGN, 2024). More relevant to this clinic, though of less practical importance, are the environmental triggers that can be modified, such as tobacco smoke, e-cigarette aerosols, air pollution, respiratory viral infection and workplace irritants, together with socialisation in crowded, low ventilated space. 
2. The Structure of the Respiratory System and Mechanical Respiration
The respiratory system has been divided into the conducting zone and the respiratory zone. The conducting zone encompasses the nasal cavity, pharynx, larynx, trachea, bronchi and bronchioles, and their task is to warm, humidify, filter the air inhaled, and lead it to the gas-exchange surfaces (Tortora and Derrickson, 2018). The trachea is further divided into two major bronchi and the respiratory region of respiratory bronchioles, where gas exchange happens, made up of alveolar ducts and alveoli. Bands of smooth muscle occur in the walls of the bronchi and bronchioles, controlling airway calibre; this is physiologically important as it is this smooth muscle that contracts during an asthma attack (Marieb and Hoehn, 2007).
The movement of air in and out of the lungs is known as mechanical respiration or pulmonary ventilation and is driven by pressure differences caused by a change in thoracic volume (West and Luks, 2020). Inspiration follows, the diaphragm contracts and flattens, and the external intercostal muscles elevate the rib cage, which increases the thoracic volume, and an increase in volume results in a subsequent decrease in the intrapulmonary pressure to a level lower than the atmospheric pressure, which causes the air to move inwards. Quiet expiration is rather inactive: the inspiratory muscles become relaxed, the elasticity of the lung tissue recoils, reducing the thoracic volume, lifting the intrapulmonary pressure and pushing away the air (Tortora and Derrickson, 2018). The utilisation of efficient ventilation is thus supported by the compliance and elastic recoil of healthy lung tissue. Importantly, anything that causes airway constriction or tissue stiffening increases airway resistance and work of breathing, which is the key mechanism through which patients learn to experience that breathing is effortful during an exacerbation. In an acute attack. 
3. Gas Exchange in the Lungs
Exchange of gases or external respiration takes place across the respiratory membrane that lines the alveolar and the pulmonary capillary blood. This membrane is highly adapted for diffusion: the total surface area of the alveoli is immens and the membrane does not exceed about 0.5 micrometres (reducing the distance through which gases have to pass). Exchange occurs as a matter of simple diffusion, with each gas diffusing with respect to its own partial-pressure gradient according to the law of Fick.
Deoxygenated blood is fed to the body through the pulmonary arteries, and the oxygen partial pressure of this blood is lower, and the carbon dioxide partial pressure is higher than normal. Because there is a high concentration of oxygen in the air in the alveoli, it diffuses into the capillary blood where it is combined with the haemoglobin in red blood cells reversibly, to be transported to the metabolising tissues (Marieb and Hoehn, 2007). At the same time, the diffusion of blood to alveoli in the opposite direction (blood to alveoli) takes place, where bicarbonate ions are moved and are excreted. The close matching of ventilation and perfusion is essential for efficient exchange. This matching is disrupted in asthma by airway constriction and mucus blockage so that not all alveoli are ventilated relative to their blood supply; a ventilation-perfusion mismatch that helps explain the falling oxygen saturations of severe attacks (Dey, 2025). 
4. Airway Irritants, Inflammation, and the Impact on Respiration
Chronic airway inflammation is a characteristic feature of asthma, and it is this inflammatory basis that connects the mechanical effects patients feel with the environmental irritants. The activation of resident immune cells, especially mast cells,   in response to an irritant or allergen in the airways of a susceptible individual results in the release of a cascade of mediators such as histamine and prostaglandins (Holgate, 2008). These mediators have three similar effects: airway smooth muscle contraction (bronchoconstriction); increased permeability of bronchial micro vessels, causing mucosal oedema, swelling of the airway wall; and excessive thick secretions.
 All these changes narrow the airway lumen, and the combined effect of the changes is greater because the resistance to airflow is exponentially related to a reduction in airway radius. Of particular interest is mucosal swelling: in an already narrowed airway, any increase in the thickness of the walls generates a drastic reduction in calibre and a massive augmentation in the work of breathing (Marieb and Hoehn, 2007). The result of repeated inflammation, with time, is structural remodelling of the airways, such as enlargement of the smooth muscle, which may make the obstruction increasingly irreversible (Holgate, 2008). The most significant sources of these irritants include tobacco smoke and e-cigarette aerosols; narrative materials in adolescents report that vaping is linked to a chronic cough, wheeze and lung decline prematurely during a critical phase of lung development (Hamberger and Halpern-Felsher, 2020). One of the most common causes of acute exacerbations is the viral respiratory infections that are easily spread in crowded indoor facilities. The inflammatory chemical is capable of increasing inflammation, swelling, and constriction of the bronchial smooth muscle; this process enables remodelling such that the airways become more responsive to subsequent triggers. which impairs ventilation and gas exchange. This pathophysiology is also useful in explaining why some of these patients, whose asthma remained fairly quiet in childhood, are now exhibiting more intense exacerbations
5. Recording and Tracking Respiratory Function
The respiratory data recorded regularly is at the core of safe asthma management since asthma is a variable condition; a single clinic reading provides only a snapshot of a constantly changing condition. Peak expiratory flow (PEF) is measured using a handheld peak-flow meter, indicating the highest velocity of a forced expiration, and an objective, reproducible index of airway calibre that patients can monitor at home that supplements the spirometry and fractional exhaled nitric oxide (FeNO) testing now prioritised in diagnosis (NICE, BTS and SIGN, 2024). The diurnal variation and downward trends which often precede an acute attack are more likely to be detected by serial readings, preferably recorded in a journal, and the symptoms and the use of relievers can provide earlier intervention. Since adolescents are not very good at assessing the presence of airflow limitation, objective home monitoring would provide a useful safeguard to symptom-based judgment. More often, this monitoring includes peak flow and also eosinophilic airway inflammation, like FeNO, and home-recorded information may be uploaded at review, enhancing the accuracy of clinical decisions and their timeliness.
The usefulness of these data depends on how they are used. Self-monitoring using peak flows or symptoms, with a written personalised asthma action plan, and frequent review by a healthcare professional, is one of the examples of self-monitoring that is called supported self-management, and its evidence base is outstanding. A Cochrane review has demonstrated that this type of programme decreased hospitalisations (relative risk 0.64), emergency department visits (0.82), and unscheduled visits (0.68) (Gibson et al., 1996) and a subsequent synthesis has found that supported self-management nearly halves the risk of hospitalisation and positively impacts control and quality of life (Pinnock et al., 2015). Some form of critical scepticism is justified, though: another Cochrane review of personalised action plans in isolation rated the strength of evidence in its support as low certainty (Gatheral et al., 2017). However, the easiest way to track respiratory function does not require the use of equipment; this involves counting the number of breaths taken per minute. In a normal, healthy condition, our respiratory rate is typically between 12 and 20 breaths per minute, following a normal respiratory rate count.
6. Evidence-based lifestyle Recommendations
These asthma control issues can be significantly enhanced through several lifestyle alterations, all with national support. To start with, tobacco smoke should be avoided at all costs as smoking and second-hand smoke aggravate the symptoms, speed up the loss of functional lung and limit the success of inhaled corticosteroids in the form of aerosol puffers (CTCs); smoking-cessation support needs to be provided as a matter of routine (Flor et al., 2024). Second, this group should be discouraged from vaping. E-cigarettes are not absolutely safe, and the available evidence links vaping in young individuals who have never smoked to inflammation in the airways and respiratory symptoms (Hamberger and Halpern-Felsher, 2020). Currently, more than half of the youth believe that vaping is equally dangerous as smoking (or even more so), which is not true (Action on Smoking and Health, 2024). Since 11- to 17-year-olds are currently vaping approximately 7.6% (or 1 in 11). 
Third, exposure to personal triggers (such as house-dust mite), pollen, cold air and overcrowded and poorly ventilated environments where viral infections are transmitted should be identified and minimised, which will help mitigate exacerbations and annual influenza vaccination is encouraged to reduce the risk of infection (NICE, BTS and SIGN, 2024). Fourth, healthcare professionals should reassure patients that exercise is not harmful and that, with proper control and an adequate warm-up, it would enhance fitness and wellbeing, and in the case of exercise-triggered symptoms, this is an indication that the patient needs to review the treatment and not avoid exercise (Asthma + Lung UK, 2024).
7. Conclusion
[bookmark: _56eyni9m7p4l]Asthma is a prevalent, although potentially severe, disease, the symptoms of which occur as a result of an obvious physiological cascade: airway inflammation causes bronchoconstriction, mucosal swelling and mucus production, which together narrow the airways, leading to increased work of breathing and a disruption of ventilation and gas exchange matching. To the adolescents presenting to this clinic, lifestyle changes related to the transition to adulthood, especially smoking, vaping and exposure to infection in social circles, directly contribute to this inflammatory pathway.  A personalised action plan with a continuous review to monitor progress is the most effective and evidence-based pathway to safer self-management and to a decrease in the number of life-threatening attacks. 
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