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Introduction
Asthma is a long-term condition that causes inflammation in the airways, leading to episodes of wheezing, coughing, breathlessness, and chest tightness. These symptoms can come and go, and their severity often changes depending on various triggers. Although many people manage their asthma well with the right treatment, it continues to be a major global health concern. The World Health Organization estimates that more than 260 million people around the world live with asthma, and it remains a significant cause of preventable illness and death, particularly in low- and middle-income countries , World Health Organization, 2023,
The development of asthma is influenced by both genetics and the environment. Individuals with a family history of asthma or other allergic conditions such as eczema or hay fever are more likely to develop the condition. Environmental factors also play a major role. Common triggers include allergens like dust mites, pollen, moulid and pet dander, as well as tobacco smoke, air pollution, certain workplace chemicals and early life respiratory infections (GINA, 2023). According to the Global Initiative for Asthma, exposure to pollutants and cigarette smoke not only increases the chances of developing asthma but can also worsen existing symptoms and lead to more frequent flareups (GINA, 2023). Broader social factors such as poverty, poor-quality housing and limited access to healthcare further contribute to unequal asthma outcomes (British Thoracic Society, 2019).
This essay will outline how the respiratory system works, describe the ways in which asthma affects breathing and gas exchange, explore the role of peak flow monitoring in assessing lung function, and discuss evidencebased approaches used in health and social care to support effective asthma management.





Structure of the Respiratory System
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Sourced: Encyclopedia Britannica 
The respiratory system plays a vital role in enabling breathing, allowing gas exchange, and helping maintain the body’s acid–base balance. It is usually divided into two main parts: the upper and lower respiratory tracts.
The upper respiratory tract consists of the nose, nasal cavity, pharynx and larynx. These structures prepare the air before it reaches the lungs by filtering out particles, warming it to body temperature, and adding moisture. This process protects the lower airways and supports efficient gas exchange later in the respiratory pathway (Tortora & Derricks, 2021).
The lower respiratory tract begins with the trachea, a flexible airway supported by Cshaped rings of cartilage that keep it open during breathing. The trachea divides into the right and left bronchi, which continues to branch into smaller bronchi and eventually into bronchioles. Bronchioles differ from the larger bronchi because they contain smooth muscles but no cartilage. This lack of cartilage means they can narrow more easily, making them especially sensitive to inflammation and bronchoconstriction in conditions such as asthma (Global Initiative for Asthma, 2023).
At the ends of the smallest bronchioles are the alveoli, tiny air sacs surrounded by an extensive network of capillaries. These alveoli form the primary site of gas exchange. In adults, the total alveolar surface area is estimated to be around 70 square meters, providing a large and efficient interface for oxygen to diffuse into the bloodstream and for carbon dioxide to be removed (Tortora & Derrickson, 2021, The thinness of the alveolar capillary membrane is essential for this rapid diffusion, making it possible for the body to meet its ongoing oxygen demands.

Mechanical Respiration
Mechanical respiration describes the movement of air into and out of the lungs, driven by changes in pressure within the thoracic cavity. These pressure shifts are generated by the coordinated actions of the respiratory muscles and the elastic properties of the lung tissue.
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Inspiration
Inspiration is an active phase of breathing. When the diaphragm contracts, it moves downward and flattens. At the same time, the external intercostal muscles lift the rib cage upwards and outwards. These combined movements increase the volume of the thoracic cavity, causing intrapulmonary pressure to fall below atmospheric pressure. As a result, air is drawn into the lungs. The lungs expand readily due to their elastic nature, which allows them to respond efficiently to the negative pressure generated during inhalation (Tortora & Derrickson, 2021).
Expiration
Expiration during quiet breathing is largely passive. As the diaphragm relaxes and returns to its dome-like shape and the rib cage drops back to its resting position, thoracic volume decreases. This compresses the lungs, increasing intrapulmonary pressure so that air flows out. The elastic recoil of lung tissue is the main force driving normal exhalation, and only during exertion or respiratory difficulty does expiration become an active process supported by additional muscles.
In asthma, the process of expiration becomes considerably more difficult because airflow is restricted. Bronchoconstriction, airway inflammation, and excessive mucus production increase resistance, particularly in smaller bronchioles where there is no cartilaginous support (GINA, 2023). Since quiet expiration relies heavily on passive recoil rather than muscular force, narrowed airways can collapse slightly during exhalation. This results in air trapping and overinflation of the lungs, leading to prolonged expiration and greater effort with each breath. Many individuals begin using accessory muscles to aid breathing, even at rest. The NHS explains that these mechanical changes contribute to common asthma symptoms such as wheezing and breathlessness during exacerbations (National Health Service, 2023).
· Repeated episodes of inflammation over time may lead to airway remodeling, a process involving structural changes such as thickening of the airway wall, increased smooth muscle mass and sub epithelial fibrosis. These changes can gradually reduce the reversibility of airflow obstruction and contribute to longterm reductions in lung function (Barnes, 2018).

Gas Exchange in the Lungs
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Gas exchange in the lungs takes place within the alveoli and relies on diffusion, where gases move from areas of higher partial pressure to areas of lower partial pressure. Because the alveoli contain air rich in oxygen, while the deoxygenated blood arriving through the pulmonary arteries has a much lower oxygen concentration, oxygen naturally diffuses across the alveolar–capillary membrane and binds to hemoglobin in red blood cells. At the same time, carbon dioxide present in higher concentration in venous blood diffuses from the capillaries into the alveoli so it can be exhaled (Torturer & Derrick son, 2021).
For gas exchange to occur efficiently, several factors must be maintained: adequate ventilation to bring air to the alveoli, sufficient perfusion of the pulmonary capillaries, a thin and intact alveolar–capillary membrane to allow rapid diffusion, and a large surface area provided by the many alveoli within the lungs. Any disruption to these components can impair the transfer of gases.
Asthma primarily affects ventilation. When allergens or irritants enter the airways, inflammatory cells release mediators such as histamine and leukotrienes, which promote smooth muscle contraction, increase vascular permeability, and stimulate excess mucus production (Barnes, 2018). These processes narrow the airways and make it more difficult for air to reach the alveoli, leading to ventilation perfusion mismatch, where blood reaches the alveoli but ventilation is insufficient to oxygenate it effectively.
During moderate to severe asthma exacerbations, this reduction in ventilation can lead to hypoxaemia, where oxygen levels in the blood fall below normal. In the most serious situations, the narrowing of the airways and fatigue of respiratory muscles may also cause carbon dioxide retention, signaling that respiratory failure may be developing. NICE (2022) highlights that prompt treatment of exacerbations is crucial to prevent rapid deterioration and reduce the likelihood of hospital admission.
Ongoing airway inflammation may also impair mucociliary clearance, the system responsible for removing mucus and trapped particles from the airways. When this clearance mechanism is compromised, respiratory secretions accumulate, making individuals more prone to infections. Such infections can further inflame the airways and trigger additional exacerbations, as noted by the British Thoracic Society (2019).

Recording and Tracking Respiratory Function
Recording and tracking respiratory function is a key component of effective asthma management, as it provides objective information about how well the airways are functioning over time. The National Institute for Health and Care Excellence recommends the use of spirometry and peak expiratory flow (PEF) measurements both during the diagnostic process and throughout ongoing care, as these tools allow clinicians and patients to monitor airflow limitation more accurately (NICE, 2022).
A peak flow meter measures the highest speed at which air can be expelled from the lungs after a full inhalation. The reading is usually compared with an individual’s personal best value, and results are interpreted using a trafficlight system to guide decisionmaking. Values within the green zone (80–100% of personal best) typically indicate good asthma control. Readings in the amber zone (50–79%) suggest that symptoms may be worsening and that treatment should be reviewed. Measurements falling into the red zone (below 50%) signal significant airway narrowing and the need for urgent intervention.
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Regularly recording peak flow measurements, ideally on a daily basis, offers several advantages. It can highlight deteriorating lung function before noticeable symptoms develop, allowing early action to prevent a full exacerbation. It also provides a useful way to assess how well individuals are using their inhalers and whether they are adhering to prescribed medication. Additionally, keeping consistent records can help identify specific triggers by revealing patterns between low readings and exposures such as allergens, cold air or physical activity.
According to the British Thoracic Society, incorporating peak flow monitoring into personalised asthma action plans is associated with fewer emergency hospital admissions and improvements in overall symptom control and quality of life (British Thoracic Society, 2019). Without routine monitoring, declines in lung function may go unnoticed, increasing the risk of severe attacks and the need for urgent medical care.
Supported selfmanagement is another important aspect of asthma care. The Global Initiative for Asthma highlights that individuals who actively monitor their own peak flow readings tend to be more engaged in their treatment, more consistent with preventer medication and better at recognising early warning signs of deterioration (GINA, 2023). This sense of control can improve confidence and empower people to respond promptly to changes in their symptoms.

EvidenceBased Recommendations
Pharmacological Management
Inhaled corticosteroids (ICS) remain the primary treatment for long term asthma control, as they effectively reduce airway inflammation and lower the risk of exacerbations (GINA, 2023). Short acting beta agonists (SABA) are used for quick relief during episodes of acute breathlessness by providing rapid bronchodilation. For individuals with ongoing symptoms despite ICS therapy, combination inhalers that include both ICS and long-acting beta₂agonists (LABA) are advised to improve overall symptom control.
Regular reviews of medication are important to ensure appropriate dosing, correct inhaler technique, and ongoing effectiveness. NICE recommends a steppedcare approach, where treatment is adjusted up or down depending on the individual’s level of symptom control (NICE, 2022).
Health Promotion
Smoking cessation is a key priority, as exposure to tobacco smoke increases airway inflammation and reduces the effectiveness of corticosteroid treatment. Broader public health actions that target air pollution also contribute to better respiratory outcomes (World Health Organization, 2023). Immunizations, particularly against influenza and pneumococcal disease, help reduce the likelihood of infectionrelated asthma flareups. Educational interventions that focus on correct inhaler use, identification of triggers and the development of personalised action plans are linked with better asthma control and improved quality of life (British Thoracic Society, 2019).


Lifestyle Interventions
Regular physical activity supports cardiovascular fitness and can contribute to improved overall respiratory efficiency. For individuals who are overweight, weight reduction has been associated with better asthma control and reduced symptom frequency (GINA, 2023). Dietary approaches that prioritise balanced nutrition, including increased fruit and vegetable intake, may also help to lower systemic inflammation and support general health.
Modifying the home environment is another important aspect of asthma management. Measures such as using allergenproof bedding, ensuring adequate ventilation and addressing damp or mould can reduce exposure to common triggers. These interventions can be especially beneficial in communities facing socioeconomic disadvantages, where environmental conditions may exacerbate respiratory problems.
Social Care Considerations
Asthma management involves more than medical treatment alone. Addressing wider social factors such as the quality of housing, workplace exposures, and accessibility of healthcare services is essential for achieving good long-term control. Effective asthma support often relies on coordinated efforts between healthcare professionals, schools, employers and social care services to create environments that minimise risk and promote wellbeing.
For individuals living with additional longterm conditions, such as diabetes, integrated care planning is particularly important. Lifestyle measures, including balanced nutrition and regular physical activity can support the management of both conditions and help lower overall cardiovascular risk.
Conclusion
Asthma is a chronic inflammatory disease that disrupts normal breathing by causing airway narrowing, mucus production, and impaired gas exchange. These physiological changes lead to variable airflow limitations and recurring symptoms. Regular monitoring, such as using peak flow meters, helps identify early deterioration and prevent severe attacks. Effective asthma management combines medication, health promotion, lifestyle changes, and social care support. When approached holistically and in line with established guidelines, individuals with asthma  
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