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1. Introduction 
Asthma is a chronic inflammatory disorder of the airways that affects people of all ages and remains one of the most common long-term conditions globally. It is characterised by episodes of airflow obstruction, airway hyperresponsiveness, and underlying inflammation, all of which contribute to the symptoms typically associated with the disease, such as wheezing, breathlessness, coughing, and chest tightness (GINA, 2023). This case study aims to examine the mechanisms of asthma, the factors that contribute to its development, and the ways in which it affects the structure and function of the respiratory system. Additionally, the report will discuss gas exchange, the importance of monitoring respiratory function, and evidencebased recommendations for improving asthma management.

Asthma is influenced by a combination of genetic, environmental, and lifestyle factors. Research shows that genetics play a significant role; individuals with a family history of asthma or allergic conditions such as eczema or hay fever are more likely to develop the condition (Martinez, 2007). Environmental exposures are also crucial. Pollutants such as nitrogen dioxide, tobacco smoke, and fine particulate matter have been strongly linked to asthma development and worsening symptoms (WHO, 2022). Indoor allergens particularly dust mites, mould spores, and pet dander are known to trigger inflammation in sensitive individuals (Custovic et al., 2012).

Early childhood respiratory infections have also been identified as potential contributors. Viral infections such as respiratory syncytial virus (RSV) can alter lung development and increase the risk of asthma later in life (CDC, 2022). Lifestyle factors such as obesity, which increases systemic inflammation and places greater strain on the respiratory system, have also been linked to more severe asthma symptoms and poorer control (CDC, 2022).

Understanding asthma requires not only an examination of risk factors but also the physical structure of the respiratory system. Illustrations or diagrams are often used to show how the airways narrow during an asthma attack, helping to demonstrate how airflow becomes restricted. This foundation is essential for appreciating the mechanisms behind symptoms and the importance of treatment and monitoring strategies.
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Risk factors associated with asthma include:
· Genetic predisposition (family history of asthma or allergies)
· Exposure to environmental irritants (smoke, pollution, dust, chemicals)
· Allergens (pollen, animal dander, mould)
· Respiratory infections, especially during childhood
· Cold air, exercise, or stress
· Occupational exposure (e.g., fumes, dust in workplaces)

2. Structure of the respiratory system

The respiratory system is designed to deliver oxygen to the body and remove carbon dioxide, and it is composed of a series of interconnected structures from the nasal cavity down to the alveoli. The process begins when air enters through the nose or mouth, passing through the pharynx and larynx before moving into the trachea. The trachea is supported by C-shaped rings of cartilage that prevent the airway from collapsing and ensure unobstructed movement of air (NHLBI, 2023).

The trachea then divides into the right and left bronchi, each supplying a lung. These bronchi further subdivide into smaller bronchioles, forming a branching structure often compared to an upside-down tree. The bronchioles end in clusters of alveoli, which are tiny, balloon-like sacs and the primary sites of gas exchange. There are approximately 300 million alveoli in the adult lungs, providing an enormous surface area to facilitate oxygen transfer (CDC, 2022).

The lungs themselves are protected by the rib cage and rely on the function of the diaphragm and intercostal muscles for ventilation. During inhalation, the diaphragm contracts and moves downward while the intercostal muscles expand the ribcage, creating negative pressure that draws air into the lungs. During exhalation, these muscles relax, allowing the lungs to return to their resting size (NHLBI, 2023).

In asthma, these normal processes become impaired due to airway inflammation and narrowing. The bronchi and bronchioles become more sensitive to irritants and allergens, and their muscular walls may constrict during an attack. Understanding the respiratory structure is therefore crucial to understanding how and why asthma disrupts normal breathing.

3. Gas exchange in lungs
Gas exchange is the essential physiological process where oxygen is absorbed into the blood and carbon dioxide is expelled from the body. This exchange occurs in the alveoli, which have extremely thin walls lined with capillaries. Oxygen diffuses across these thin membranes from the alveoli into the bloodstream, while carbon dioxide travels from the blood into the alveoli to be exhaled (NHLBI, 2023).

This system works efficiently only when the airways are open and ventilation is unhindered. However, increased levels of irritants in the respiratory system—such as cigarette smoke, industrial fumes, pollen, or airborne pollutants—can cause inflammation. In individuals with asthma, this inflammation leads to swelling of the airway walls, tightening of the surrounding muscles, and increased mucus production, all of which restrict airflow and reduce the effectiveness of gas exchange (GINA, 2023).

During an asthma attack, airflow to the alveoli becomes severely limited. Because less fresh air enters the lungs, oxygen levels in the blood begin to drop. At the same time, carbon dioxide cannot be removed efficiently and begins to accumulate. This can lead to symptoms such as rapid breathing, cyanosis (bluish lips or fingertips), and a feeling of suffocation. In severe cases, impaired gas exchange may result in hypoxia or respiratory failure, conditions that require urgent medical intervention (NHS, 2023).

Furthermore, chronic inflammation over time can cause airway remodelling, a structural change that permanently reduces lung function and further compromises gas exchange (NICE, 2022). This highlights the importance of effective asthma management to prevent long-term complications.

4. Recording and tracking respiratory functions

Monitoring respiratory function is a fundamental aspect of asthma management. One of the most commonly used tools is the peak flow meter, which measures peak expiratory flow rate (PEFR) the maximum speed at which a person can exhale. This measurement provides information about the degree of airway narrowing (NICE, 2021).

Regular peak flow monitoring allows individuals to detect subtle changes in their condition. A gradual decrease in peak flow readings may indicate increased airway inflammation, even if symptoms have not yet become severe. By identifying these changes early, individuals can adjust their medication or take preventive actions as outlined in their asthma action plan (NICE, 2022).

Tracking respiratory function also supports medication evaluation. If peak flow readings improve after using a bronchodilator, this suggests that the medication is effective. Conversely, consistently low readings despite treatment may indicate poor inhaler technique, non-adherence, or the need for a change in medication (NHS, 2023).

If respiratory function is not monitored, individuals may fail to recognise early signs of deterioration. This increases the risk of severe asthma attacks, hospitalisation, and long-term lung damage. Studies have shown that regular monitoring significantly reduces emergency admissions and improves overall asthma control (British Thoracic Society, 2019).

Continuous monitoring empowers individuals to take an active role in managing their condition, making it a cornerstone of effective asthma self-management.

5. Recommendations

Effective asthma management requires a combination of medical treatment, self-care, lifestyle modifications, and ongoing support. Evidence-based strategies focus not only on reducing symptoms but also on preventing exacerbations and improving long-term lung function.

Medication and Inhaler Technique

The correct and consistent use of asthma medication is essential. Preventer inhalers containing corticosteroids reduce airway inflammation, while reliever inhalers relax the airway muscles during acute symptoms (NHS, 2023). Studies show that up to 80% of asthma patients use their inhalers incorrectly, significantly reducing treatment effectiveness (NHS, 2023). Therefore, training in inhaler technique—often provided by nurses or pharmacists—is a key recommendation.

Asthma Action Plans

A personalised asthma action plan outlines daily management as well as steps to take during worsening symptoms. Patients with written action plans experience significantly fewer emergency hospital visits and better overall control (NICE, 2022). These plans help individuals recognise what triggers an attack and how to act quickly.

Trigger Avoidance

Avoiding known triggers is one of the most effective ways to prevent asthma symptoms. Common triggers include pollen, dust mites, mould, pet dander, cold air, and air pollution. Simple lifestyle adjustments—such as using airtight mattress covers, maintaining good ventilation, and avoiding smoke—can greatly reduce exposure (WHO, 2022).

Lifestyle Changes

Regular exercise improves cardiovascular and respiratory health. Although exercise can sometimes induce asthma symptoms, proper warm-ups and the use of inhalers before activity often prevent this (Ram et al., 2005). Maintaining a healthy weight is also important, as obesity is associated with more severe asthma symptoms and reduced treatment response (CDC, 2022).

Health Promotion and Education

Public health strategies such as community education programmes help individuals understand asthma and learn effective self-management skills. Support from family and caregivers also plays a key role, especially for children or vulnerable adults (Public Health England, 2019).

Social and Healthcare Support

Regular check-ups ensure that treatment remains effective. Healthcare professionals can adjust medication, provide inhaler training, and reinforce trigger-avoidance strategies. Pharmacists can also support individuals in managing repeat prescriptions and recognising early signs of deterioration (NICE, 2021).

6. Conclusion
Effective asthma management requires a combination of medical treatment, self-care, lifestyle modifications, and ongoing support. Evidence-based strategies focus not only on reducing symptoms but also on preventing exacerbations and improving long-term lung function.

Medication and Inhaler Technique

The correct and consistent use of asthma medication is essential. Preventer inhalers containing corticosteroids reduce airway inflammation, while reliever inhalers relax the airway muscles during acute symptoms (NHS, 2023). Studies show that up to 80% of asthma patients use their inhalers incorrectly, significantly reducing treatment effectiveness (NHS, 2023). Therefore, training in inhaler technique often provided by nurses or pharmacists is a key recommendation.

Asthma Action Plans

A personalised asthma action plan outlines daily management as well as steps to take during worsening symptoms. Patients with written action plans experience significantly fewer emergency hospital visits and better overall control (NICE, 2022). These plans help individuals recognise what triggers an attack and how to act quickly.

Trigger Avoidance

Avoiding known triggers is one of the most effective ways to prevent asthma symptoms. Common triggers include pollen, dust mites, mould, pet dander, cold air, and air pollution. Simple lifestyle adjustments such as using airtight mattress covers, maintaining good ventilation, and avoiding smoke can greatly reduce exposure (WHO, 2022).

Lifestyle Changes

Regular exercise improves cardiovascular and respiratory health. Although exercise can sometimes induce asthma symptoms, proper warm-ups and the use of inhalers before activity often prevent this (Ram et al., 2005). Maintaining a healthy weight is also important, as obesity is associated with more severe asthma symptoms and reduced treatment response (CDC, 2022).

Health Promotion and Education

Public health strategies such as community education programmes help individuals understand asthma and learn effective self-management skills. Support from family and caregivers also plays a key role, especially for children or vulnerable adults (Public Health England, 2019).

Social and Healthcare Support

Regular check-ups ensure that treatment remains effective. Healthcare professionals can adjust medication, provide inhaler training, and reinforce trigger avoidance strategies. Pharmacists can also support individuals in managing repeat prescriptions and recognising early signs of deterioration (NICE, 2021).



References

GINA (Asthma guidelines)
Global Initiative for Asthma (2023)
Global Strategy for Asthma Management and Prevention.
https://ginasthma.org/gina-reports/

 WHO (Asthma fact sheet)
World Health Organization (2022)
Asthma – Fact sheet.
https://www.who.int/news-room/fact-sheets/detail/asthma

 CDC (Asthma data)
Centers for Disease Control and Prevention (2022)
Asthma surveillance and statistics.
https://www.cdc.gov/asthma/default.htm

 NHS (Asthma UK info)
National Health Service (2023)
Asthma.
https://www.nhs.uk/conditions/asthma/

 NICE (Asthma guideline NG80)
National Institute for Health and Care Excellence (2021)
Asthma: diagnosis and management.
https://www.nice.org.uk/guidance/ng80

 British Thoracic Society
British Thoracic Society (2019)
British guideline on asthma management.
https://www.brit-thoracic.org.uk/

 Public Health England (asthma awareness)
Public Health England (2019)
Respiratory health and asthma resources.
https://www.gov.uk/government/organisations/public-health-england

 NHS Inform (environmental triggers)
NHS Inform (2023)
Asthma triggers and prevention.
https://www.nhsinform.scot/illnesses-and-conditions/lungs-and-airways/asthma

 WHO environmental air pollution
World Health Organization (2023)
Air pollution and health.
https://www.who.int/health-topics/air-pollution


 CDC RSV information
Centers for Disease Control and Prevention (2022)
Respiratory Syncytial Virus (RSV).
https://www.cdc.gov/rsv/

 NICE inhaler technique support
National Institute for Health and Care Excellence (2021)
Inhaler technique guidance.
https://www.nice.org.uk/

 NHS peak flow monitoring
National Health Service (2023)
Peak flow meter usage.
https://www.nhs.uk/conditions/asthma/diagnosis/

 GINA patient education
Global Initiative for Asthma (2023)
Patient asthma action plans.
https://ginasthma.org/global-initiative-for-asthma-gina-urges-authorities-and-clinicians-to-consider-safety-for-patients-as-well-as-safety-for-the-planet/

WHO obesity & chronic disease
World Health Organization (2023)
Obesity and chronic respiratory disease.
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight

NHS asthma management plan
National Health Service (2023)
Asthma action plan.
https://www.gov.uk/search/all?keywords=Asthma
2

image1.png
Prifysgol Cymru
¥ Drindod Dew Sant

J University of Wales
Trinity Saint David




image2.jpeg
Asthma and Your Airways

i o

é

Normalairway Asthmatic airway

Asthmaic airway
‘during attack




