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1. Introduction

Asthma is a common long-term respiratory condition caused by inflammation and narrowing of the airways. It can lead to symptoms such as wheezing, coughing, chest tightness and shortness of breath (NHS, 2024; World Health Organization, 2024). During an asthma episode, the airway lining becomes swollen, the surrounding smooth muscles tighten, and excess mucus may be produced. These changes restrict airflow and make breathing difficult (Global Initiative for Asthma, 2024).
Asthma symptoms can be triggered or worsened by respiratory infections, allergens, cigarette smoke, vaping, air pollution, cold air, physical activity, damp and mould (NICE, 2024). Although asthma has no current cure, appropriate medication, regular monitoring, avoidance of triggers and patient education can help control symptoms and reduce severe exacerbations (Asthma + Lung UK, 2024).
This report focuses on Madam X, an adult woman living in London who has asthma and is exposed to severe damp and mould in her home. She also experiences recurrent viral chest infections, persistent coughing, wheezing, breathlessness and reduced mobility. These symptoms affect her daily activities and quality of life. The report examines respiratory anatomy, breathing, gas exchange, airway inflammation, respiratory monitoring and evidence-based recommendations for managing her condition.

2. Structure of the Respiratory System and the Mechanics of Breathing
 
The respiratory system plays a vital role in sustaining life by delivering oxygen to body tissues and eliminating carbon dioxide, a waste product generated during cellular respiration. Oxygen is essential for the production of energy within cells, making efficient respiratory function necessary for normal physiological processes (Tortora and Derrickson, 2023).
 The respiratory tract is divided into two main sections: the upper and lower respiratory systems. The upper respiratory tract comprises the nose, nasal cavity, pharynx, and larynx. These structures prepare inspired air by filtering impurities, warming it to body temperature, and adding moisture before it passes into the lungs. The lining of the airways contains mucus and microscopic cilia, which work together to trap and remove dust, pathogens, and other airborne particles, thereby protecting the respiratory system from infection and irritation (Marieb and Hoehn, 2023).
 The lower respiratory tract includes the trachea, bronchi, bronchioles, and lungs. The trachea divides into the right and left primary bronchi, each entering a lung before branching into progressively smaller bronchioles. These bronchioles end in clusters of microscopic air sacs known as alveoli. The alveoli are closely surrounded by capillaries, providing an extensive surface area that enables oxygen to diffuse into the bloodstream while carbon dioxide diffuses from the blood into the lungs to be exhaled (Silverthorn, 2022).
 Ventilation depends on the coordinated movement of the diaphragm and intercostal muscles. During inspiration, contraction of the diaphragm causes it to flatten while the external intercostal muscles elevate the ribs. These actions expand the thoracic cavity, lower the pressure within the lungs, and draw air inward. During expiration, the diaphragm and intercostal muscles relax, allowing the elastic recoil of the lungs to reduce thoracic volume and force carbon dioxide-rich air out of the respiratory tract.
 In healthy lungs, the airways remain unobstructed, allowing efficient airflow and gas exchange. In contrast, individuals with asthma, such as Madam X, experience persistent airway inflammation, resulting in swelling of the bronchial lining, contraction of the surrounding smooth muscle, and excessive mucus secretion. Together, these changes narrow the airways, reduce airflow, and impair gas exchange. Exposure to triggers including damp environments, mould, and respiratory infections can further worsen these symptoms and lead to acute asthma exacerbations.




[bookmark: OLE_LINK1]3. Gas Exchange in the Lungs

Gas exchange is an essential function of the respiratory system and occurs within the alveoli, which are microscopic air sacs located at the ends of the bronchioles. These structures have extremely thin walls and are surrounded by a dense network of blood capillaries, creating an ideal environment for the rapid diffusion of respiratory gases between the air in the lungs and the circulating blood (Marieb and Hoehn, 2023).

When a person inhales, oxygen enters the alveoli, where its concentration is greater than that in the deoxygenated blood flowing through the surrounding capillaries. Oxygen therefore diffuses across the alveolar-capillary membrane into the bloodstream and binds to haemoglobin within red blood cells for transport to tissues throughout the body. At the same time, carbon dioxide, which is produced as a by-product of cellular metabolism, is present in higher concentrations within the blood. It diffuses into the alveoli and is subsequently expelled from the lungs during exhalation (Tortora and Derrickson, 2023).

In healthy lungs, this exchange of oxygen and carbon dioxide is highly effective, enabling adequate oxygen delivery to body tissues while removing waste gases efficiently. However, in people with asthma, including Madam X, chronic airway inflammation causes swelling of the bronchial lining, increased mucus secretion, and tightening of the surrounding smooth muscles. These changes restrict airflow to the alveoli, reducing the effectiveness of gas exchange. Madam X’s symptoms are further aggravated by prolonged exposure to damp and mould, as well as repeated viral respiratory infections, which increase airway inflammation and trigger frequent asthma attacks. Consequently, she experiences ongoing breathlessness, wheezing, persistent coughing, and poor exercise tolerance because oxygen transfer into the blood is reduced and carbon dioxide removal becomes less efficient.

Madam X has a history of recurrent asthma exacerbations that require continuous medical care. She attends routine reviews with both her GP and respiratory specialist to assess her lung function and optimise her treatment. Although she follows her prescribed management plan, including the regular use of preventer and reliever inhalers, she still experiences episodes of severe breathlessness that occasionally require urgent or emergency medical intervention.
[image: ] 
Figure 1. The main structures of the human respiratory system. Adapted from Blausen.com staff (2014).


4. How Irritants Cause Inflammation and Affect Breathing

The respiratory system is constantly exposed to environmental irritants that can trigger inflammation and impair normal lung function. In people with asthma, the airways are already inflamed and highly sensitive (hyperresponsive), meaning exposure to irritants can rapidly worsen symptoms. Common irritants include cigarette smoke, vaping aerosols, air pollution, damp, mould, allergens, and respiratory infections. These substances stimulate the body’s immune response, causing mast cells and other inflammatory cells to release chemical mediators such as histamine, leukotrienes, and cytokines. These chemicals cause swelling of the airway lining, contraction of the smooth muscles surrounding the bronchi (bronchospasm), and increased mucus production. Together, these changes narrow the airways, reduce airflow, and make breathing more difficult (Reddel et al., 2024).

Smoking and vaping are recognised risk factors for poor respiratory health. Tobacco smoke contains thousands of harmful chemicals that damage the cilia, the tiny hair-like structures responsible for removing mucus, dust, and microorganisms from the airways. Similarly, vaping aerosols contain substances that can irritate the respiratory tract and promote inflammation. Damage to the cilia reduces the lungs’ natural defence mechanisms, leading to mucus accumulation and an increased risk of infection. For individuals with asthma, smoking and vaping can worsen airway inflammation, reduce the effectiveness of inhaled corticosteroids, and increase the frequency and severity of asthma attacks (NICE, 2024).

In Madam X’s case, the primary environmental triggers are prolonged exposure to damp and mould and recurrent viral chest infections rather than smoking or vaping. Damp and mould release fungal spores and allergens that irritate the respiratory tract, while viral infections further inflame the already sensitive airways. As a result, Madam X experiences persistent coughing, wheezing, chest tightness, and severe breathlessness. During periods of acute exacerbation, her oxygen levels may fall, requiring emergency assessment and treatment in the Accident and Emergency (A&E) department, where she may receive supplemental oxygen and bronchodilator therapy. Regular chest infections also increase airway inflammation, making asthma more difficult to control and significantly affecting her mobility, daily activities, and quality of life. This highlights the importance of identifying and reducing environmental triggers while ensuring appropriate medical management and regular monitoring to prevent future exacerbations.


5. Recording and Tracking Respiratory Function

Monitoring respiratory function is an essential part of asthma management, as it enables healthcare professionals to assess disease control, evaluate treatment effectiveness, and identify early signs of deterioration. Regular assessment helps reduce the risk of severe asthma attacks and supports timely adjustments to the patient’s treatment plan (NICE, 2024).

One of the most used methods of monitoring asthma is the peak expiratory flow (PEF) test, which measures the maximum speed at which a person can exhale after taking a deep breath. Lower peak flow readings may indicate airway narrowing before symptoms become severe. Patients are often advised to record their peak flow measurements daily and compare them with their personal best values. Any significant reduction in peak flow may suggest worsening asthma and should prompt a review of their asthma action plan or medical treatment (Asthma + Lung UK, 2024).

In addition to peak flow monitoring, healthcare professionals assess oxygen saturation using a pulse oximeter, particularly during acute asthma exacerbations. Oxygen saturation measures the percentage of haemoglobin carrying oxygen in the blood and normally ranges between 95% and 100% in healthy adults. A reduction in oxygen saturation may indicate impaired gas exchange caused by severe airway obstruction and requires urgent medical assessment.

In Madam X’s case, regular monitoring is essential because she has persistent asthma symptoms that are worsened by prolonged exposure to damp and mould, together with recurrent viral chest infections. She attends routine appointments with her GP and respiratory specialist, where her symptoms, lung function, inhaler technique, and medication are reviewed. Her inhaler therapy is adjusted according to the severity of her symptoms and the results of her respiratory assessments. During severe asthma exacerbations, Madam X experiences significant breathlessness and may require emergency treatment at the Accident and Emergency (A&E) department. On these occasions, her oxygen saturation is assessed, and if her blood oxygen levels are low, she may receive supplemental oxygen alongside bronchodilator therapy and corticosteroids to improve her breathing.

Regular recording and tracking of respiratory function enable early detection of worsening asthma, reduce the likelihood of hospital admission, and improve long-term disease management. Educating patients to recognise changes in their symptoms, adhere to prescribed medication, avoid environmental triggers, and attend regular asthma reviews is fundamental to achieving better respiratory health and improving quality of life.



6. Evidence-Based Lifestyle Recommendations

Lifestyle interventions play an important role in improving asthma control and reducing the frequency of exacerbations. In addition to prescribed medication, patients should be encouraged to identify and avoid environmental triggers that worsen their symptoms. For Madam X, the most significant trigger is prolonged exposure to damp and mould within her home. Improving her housing conditions by removing damp, repairing water damage, improving ventilation, and reducing mould exposure is essential to minimise airway irritation and improve her respiratory health (NICE, 2024).

Medication adherence is another key aspect of asthma management. Madam X should continue taking her preventer inhaler as prescribed, even when she feels well, and use her reliever inhaler when symptoms occur. Regular reviews with her GP and respiratory specialist are important to assess symptom control, check inhaler technique, review peak flow recordings, and adjust treatment when necessary. She should also follow her personalised asthma action plan and seek urgent medical advice if her symptoms worsen or her breathing does not improve after using her reliever inhaler.

Preventing respiratory infections is particularly important because viral infections can trigger severe asthma attacks. Madam X should be encouraged to receive annual influenza vaccinations and other recommended immunisations, practise good hand hygiene, avoid close contact with people who have respiratory infections where possible, and maintain a healthy lifestyle to support her immune system. She should also avoid smoking, second-hand smoke, vaping, and other airborne irritants that may increase airway inflammation.

Maintaining regular physical activity, within her individual ability, may improve cardiovascular fitness and lung function when her asthma is well controlled. A balanced diet, adequate hydration, maintaining a healthy body weight, managing stress, and ensuring sufficient rest can also contribute to better asthma control and overall wellbeing. By combining evidence-based lifestyle measures with appropriate medical treatment and regular monitoring, Madam X can reduce the frequency of asthma exacerbations, improve her quality of life, and maintain greater independence in her daily activities.



7. Conclusion

In conclusion, asthma is a chronic inflammatory respiratory condition that can significantly affect an individual’s health, independence, and quality of life. This report has explained the normal anatomy and physiology of the respiratory system, including the processes of breathing and gas exchange, and demonstrated how asthma disrupts these normal functions through airway inflammation, bronchoconstriction, and increased mucus production. Understanding these physiological changes enables healthcare professionals to recognise the causes of respiratory symptoms and provide appropriate, evidence-based care.

The case of Madam X illustrates how environmental factors, particularly prolonged exposure to damp and mould, together with recurrent viral chest infections, can worsen asthma symptoms and increase the risk of severe exacerbations. These factors have resulted in persistent coughing, wheezing, breathlessness, reduced mobility, and difficulty carrying out everyday activities. Regular monitoring through peak flow measurements, oxygen saturation assessment, asthma reviews, and medication reviews plays a vital role in identifying deterioration and preventing serious complications.

Evidence-based interventions, including adherence to prescribed medication, avoidance of environmental triggers, improvement of housing conditions, vaccination against respiratory infections, and ongoing patient education, are essential for effective asthma management. By combining medical treatment with appropriate lifestyle modifications and regular clinical follow-up, healthcare professionals can help patients such as Madam X achieve better asthma control, reduce hospital admissions, improve respiratory function, and enhance their overall quality of life.
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