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Asthma is an inflammatory airway disease of the airways, which is characterized by variable and recurrent airway blockage, bronchial hyperresponsiveness, and underlying inflammation that result in signs of airflow obstruction, such as wheezing, breathlessness, chest tightness, and coughing (Garg et al., 2022). Asthma is a major long-term condition in the United Kingdom, with the prevalence estimated at 5.4 million adults and children with the condition, and without accounting for a high number of primary care visits or hospitalisations each year (Hui, 2025). Being a public health concern, asthma imposes a significant burden on health care services and may significantly reduce the quality of life when not controlled, leading to the risk of acute exacerbation and avoidable morbidity (Menzies-Gow et al., 2022). A
sthma development and severity are predisposed by various risk factors, such as genetic vulnerability, exposure to allergens, environmental dust mites and pollen, inhalation of pollutants in the air, or tobacco smoke, both active and passive (Koppelman et al., 2025). Delays in respiratory infections/occupational exposures to irritants are also identified as preventable triggers. Increasing patient knowledge of the condition of asthma and promoting self-management in primary care is thus a critical issue in assisting patients realise early signs of deterioration, better adherence to management strategies, as well as ensuring better and safer control of the disease on a long-term basis. 

[bookmark: _Toc222336088]Structure of the Respiratory System and Mechanical Respiration
The respiratory system is anatomically and functionally separable into upper and lower airways, which operate jointly to achieve ventilation and gas exchange. The upper airways include the nasal cavity, pharynx, and larynx, which serve to filter, warm, and humidify the air we inhale and also give us a safe path to the lungs (Nata et al., 2025). The lower airways contain the trachea, bronchi, bronchioles, and alveoli. Air is directed to the bronchial tree via the trachea and then directly into smaller bronchioles, which lead to a terminal point of millions of alveoli, maximising surface area to exchange gases. The diaphragm and intercostal muscles support the lungs and form the centre of the breathing mechanism (Brems, 2024). The respiration is mechanical due to the action of the inspiration and expiration processes because of pressure variations in the thoracic cavity. 
Contraction of the diaphragm during inspiration causes the flattening of the diaphragm, and the external intercostal muscles raise the ribs and increase the thoracic volume, and decrease intrathoracic pressure. In reference to Boyle's Law, when the volume is increased, the pressure decreases; hence, air moves into the lungs (Salah, 2025). The process of expiration is usually passive, being caused by the relaxation of the diaphragm, loss of thoracic volume, and an increase in intrathoracic pressure, which causes the movement of air out of the lungs. Airway diameter is critical to the airflow through the respiratory system. Asthma involves inflammation of the airways, muscle contraction, and mucus, which makes them extremely narrow, causing a large resistance to airflow. Even minor decrements of airway radius can significantly decrease the ventilation, which makes sense of the typical dyspnea of expiration we see during asthma exacerbations (O’Sullivan et al., 2022). 
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The lungs exchange gas in the alveoli, highly specialised microscopic air sacs which facilitate maximum exchange of respiratory gases. The epithelial wall of each alveolus is extremely thin and is surrounded by a large network of pulmonary capillaries, which produces a huge surface area and low diffusion distance between blood and air (Khan and Carey, 2025). During the process of inspiration, oxygen enters the alveoli and diffuses across the alveolar-capillary membrane into the capillary blood over its concentration gradient. When oxygen enters the body, it is quickly connected to haemoglobin in the red blood cells to form oxyhaemoglobin, which allows the transportation of oxygen to body cells effectively (Braslavskaya et al., 2025). 
Conversely, carbon dioxide, a by-product of cellular metabolism, diffuses out of the capillary blood into the alveoli as it has a higher partial pressure in blood. This is the carbon dioxide that is released through the lungs when one exhales. Normal gas exchange depends on a decent proportion between ventilation (supplies of air as well as in and out of the alveoli) and perfusion (blood passes via pulmonary capillaries). This is a ventilation-perfusion (V/Q) matching where the oxygen delivery and carbon dioxide clearance are optimised (Neder et al., 2022). Airway narrowing, inflammation, and accumulation of mucus can damage ventilation in persons with asthma and cause V/Q mismatch. Consequently, negligence in ventilating some alveoli despite sufficient blood supply diminishes oxygen absorption, which leads to the symptoms of breathlessness and fatigue, especially during an acute attack (Richards and Schwartzstein, 2024). 

[bookmark: _Toc222336090]Impact of Irritants on the Respiratory System
Respiratory irritant exposure is a key element in the asthma pathophysiology and an overreaction of the immune response in the airways. The most common triggers are tobacco smoke, environmental allergens, pollen and dust mites, air pollution, and cold air, which have the potential of triggering hypersensitivity of the airways in vulnerable individuals (Faraz et al., 2024). An inflammatory cascade triggered by the release of mediators, such as histamine, leukotrienes, and cytokines, is activated when these triggers are inhaled, involving the activation of immune cells, including mast cells and eosinophils (Darbre, 2023). The result of this inflammatory response is airway inflammation and oedema, which lead to expansion of airway walls and additional changes in the patina of the bronchial lumen. Furthermore, smooth muscle around the airways also contracts, a condition called bronchoconstriction that considerably limits air flow. An abundance of mucus released by goblet cells further blocks the airways to increase complications in breathing (Tufail et al., 2025). 
Based on the respiratory physiological principles, any slight change in the airway diameter causes a disproportional rise in resistance in the airways, thus limiting air flow, especially in expiratory breathing (Kaimakamis and Chasapidou, 2022). This physiological adaptation is what makes asthma have certain typical symptoms such as wheezing, shortness of breath, chest tightness, and coughing. Prolonged conflict with the irritants can lead to recurrent inflammation of the airway, which is part of airway rearrangement and enhanced supply to acute peaks of the illness. Repeated inflammatory processes can cause structural changes in the walls of the airways and decrease the ability to resolve the airflow limitation over time, and increase the threat of severe attacks in case asthma is uncontrolled (Nasirova, 2025). 
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Respiratory function monitoring and recording are essential aspects of asthma self-management, allowing patients to track changes in airway function before symptoms become serious. Peak Expiratory Flow (PEF) is a simple and objective measure of the maximum rate of air forced out of the lungs after a forceful inspiration, which indicates the level of airway obstruction (Csonka et al., 2024). Peak flow values can be measured using a portable peak flow meter, with patients usually asked to record the highest value obtained from three attempts at the same time every day to ensure accuracy of results (DeVrieze et al., 2024). While peak flow values are more meaningful when measured over time, they can help track changes in airway function that may indicate deterioration or improvement in asthma control after changes in treatment.
A gradual decrease in peak flow readings can indicate rising airway inflammation, even if asymptomatic, enabling early treatment (Seethala and Jacob, 2026). Such results can be included in a personal asthma action plan, which may employ a traffic light system to inform self-management choices. Green, amber, and red regions are allocated to particular peak flow values and define distinct steps, including medication changes or consulting a doctor. Proper application of peak flow measurement can enable early detection of an asthma attack and prevent emergency hospitalisation (Bocian et al., 2024). Practice nurses are essential in teaching patients proper methods and promoting accurate interpretation of results, moreover, encouraging strict adherence to action plans. Regular review and patient participation enable informed decision-making and promote safe long-term asthma management.

[bookmark: _Toc222336092]Lifestyle Changes and Evidence-Based Recommendations
Lifestyle changes are an important aspect of asthma care and can help make a significant difference in the control of symptoms, the frequency of exacerbations, and overall quality of life. Quitting smoking is one of the most effective lifestyle changes, as smoking is a powerful irritant to the airways, leading to increased inflammation, accelerated decline in lung function, and a reduced response to inhaled corticosteroids (Lin and Li, 2023). Evidence shows that patients with asthma who quit smoking have improved lung function and symptoms compared with those who continue to smoke, emphasizing the need for smoking cessation programs in primary care (Kamga et al., 2022). Regular physical activity is also known to improve asthma outcomes when properly managed. Moderate aerobic exercise has been demonstrated to improve cardiopulmonary function, decrease airway inflammation, and improve symptom perception, provided that patients adhere to treatment and warm up properly to avoid exercise-induced bronchoconstriction (Xiong et al., 2023). Nurses can help patients by recommending activities and encouraging the use of inhalers before exercise when indicated.
Diet and weight management are increasingly acknowledged as factors in asthma control. Obesity has been associated with greater severity of asthma, reduced control of symptoms, and reduced response to treatment, and this has been attributed to systemic inflammation and mechanical factors affecting lung function (Reyes Noriega et al., 2023). A healthy diet with high levels of fruits, vegetables, and omega-3 fatty acids may help in reducing inflammation, and a healthy weight helps in achieving optimal respiratory mechanics. Environmental control, such as reducing exposure to indoor allergens, improving ventilation, and avoiding contact with known triggers, also helps in the management of asthma. Using theories of behaviour change, such as the Health Belief Model, nurses can modify education to suit the patient's perceptions of risk, benefit, and barriers and thus help in achieving long-term changes in lifestyle and asthma control (Chen et al., 2024).
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Asthma is a chronic inflammatory disease of the airways, characterized by variable airflow obstruction and episodic respiratory symptoms, which require ongoing management to prevent exacerbations and maintain quality of life. It is crucial to understand the structure and function of the respiratory system, as well as the mechanics of breathing and gas exchange, to fully appreciate the impact of asthma on normal respiratory function. Self-monitoring, especially the use of peak flow monitoring on a regular basis, is an important aspect of early detection of deteriorating control and timely intervention to prevent acute attacks. 
In addition to self-monitoring, lifestyle changes such as stopping smoking, regular physical exercise, and control of diet and avoidance of recognized triggers are important in improving asthma control. The practice nurse has a key role in providing education, interpreting and monitoring data, and encouraging patients to take an active role in managing their condition. By providing education and empowering patients, people with asthma can gain the knowledge and skills required to manage their condition safely and effectively in the primary care setting.
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