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ASTHMA CASE STUDY REPORT


A) INTRODUCTION
According to recent data, “asthma is the most common long‑term condition among children and adolescents with 1.1 million children currently receiving treatment. It remains among the top 10 causes of emergency hospital admissions for children and young adults in the UK (Asthma UK, 2023). “Asthma is a chronic inflammatory condition of the airways” influenced by a complex interaction of genetic, environmental, and lifestyle factors. A strong genetic predisposition has a significant role in determining an individual's probability of developing asthma (The Lancet, 2025). Research shows that asthma often runs in families, with heritability estimates ranging from40% to 70%, indicating that variations in genes related to immune regulation and airway inflammation significantly influence susceptibility (The Lancet, 2025). Overpowering genetic differences can also cause individuals to respond differently to environmental exposures, meaning some teenagers may develop asthma when exposed to certain triggers, while others may not (NIEHS, 2024).
 In addition to genetics, various environmental factors plays a significant role in the onset of asthma. Common airborne allergens such as pollen, mould spores, pet dander, and dust mites can trigger airway inflammation in those who are predisposed (The Lancet, 2025). Exposure to air pollution, especially nitrogen dioxide (NO₂) from vehicle emissions, is an acknowledged modifiable risk factor that heightens the risk of asthma and contributes notably to the global burden of the disease (The Lancet, 2025). Furthermore, respiratory infections in early life, particularly viral infections during infancy and childhood, have been linked to a higher likelihood of developing chronic asthma in later years, underscoring the susceptibility of young lungs to inflammatory damage (American Lung Association, 2024).
Lifestyle factors play a role in the risk of developing asthma. Both active and passive smoking provoke irritation in the airways, intensify inflammation, and greatly increase the likelihood of contracting asthma (The Lancet, 2025). Children who are exposed to secondhand smoke or whose mothers smoked during pregnancy are at a higher risk of developing asthma due to increased early airway sensitivity (American Lung Association, 2024). Furthermore, obesity is increasingly acknowledged as a relevant factor, with studies indicating that the low-grade systemic inflammation linked to excess weight may exacerbate asthma symptoms and diminish the effectiveness of treatment (The Lancet, 2025). In summary, these genetic and environmental factors, along with lifestyle choices, all contribute to asthma risk. 
lifestyle factors highlight the multifaceted nature of asthma and underscore the importance of adopting preventative measures wherever possible.
Inhaling certain substances, in frequently visited environments, such as nightclubs or pubs, can trigger asthma symptoms in teenagers due to exposure to airborne irritants (The Lancet, 2025). 

b) Describe the structure of the respiratory system and explain the process of mechanical respiration 
Influencing factors have different effects on lung function trajectories during distinct developmental periods, and their impact depends on the nature and timing of exposure (The Lancet, 2025). Several theoretical models describe how lung growth may become disrupted. An early-life injury may be limited to a short period, such as premature birth or severe neonatal lung injury, or may persist continuously throughout childhood, as seen with long-term exposure to air pollution (The Lancet, 2025). Following a limited window of insult, three potential outcomes may occur: the lung may fully recover its growth capacity once the exposure ceases; it may demonstrate catch‑up growth; or its growth velocity may remain permanently altered as a result of the early insult (American Lung Association, 2024).
The development of the respiratory system begins in the embryo and continues through early adulthood. Although the lungs must be fully functional at birth, they undergo substantial postnatal growth to keep pace with the body’s increasing metabolic demands over the next two decades (The Lancet, 2025). The rapid physical changes that occur during adolescence mean that respiratory development can be positively or negatively influenced by behavioural, environmental, and health‑related factors during this period. Key determinants include the type and amount of physical activity, dietary composition, exposure to tobacco smoke, indoor and outdoor air quality, and access to healthcare services (American Lung Association, 2024). Understanding the beneficial and harmful effects of these factors is therefore essential for implementing timely preventive measures. Such measures include policies that promote opportunities for physical activity, reduce exposure to air pollution through environmental planning and greening, ensure adequate access to preventive medical check‑ups, and support the use of therapeutic interventions when required (The Lancet, 2025).
Mechanical respiration involves two main processes. The process of breathing involves two main stages: inhalation and exhalation. During inhalation, the diaphragm contracts and moves downward while the intercostal muscles lift the ribcage, increasing chest volume and decreasing pressure, which draws air into the lungs. Conversely, exhalation occurs when the diaphragm relaxes and moves upward, reducing chest volume and pushing air out of the lungs (Tortora & Derrickson, 2020).
Some of the factors, for example, prematurity directly impair lung growth; the influence of many environmental factors is mediated through inflammatory processes, e.g., recurrent infections or oxidative stress. The timing and nature of these influences on their impact result in degrees of impaired maximal lung functional capacity in early adulthood, and they potentially impact future long-term respiratory morbidity, such as chronic asthma or chronic obstructive airway disease (COPD). We discuss possibilities to prevent or modify such early abnormal lung functional growth trajectories and the need for future studies and prevention programs. 

c) Briefly explain how gas exchange happens in the lungs, showing how oxygen enters the blood and how carbon dioxide is expelled into the alveoli.
Gas Exchange in the Lungs
The primary function of the respiratory system is to facilitate gas exchange, which occurs at the alveolar–capillary interface of the lungs. This process relies on the diffusion of oxygen into the bloodstream and the simultaneous removal of carbon dioxide, supported by the extensive alveolar surface area and dense network of pulmonary capillaries (Tortora & Derrickson, 2020). However, the delicate structure of the lungs, while highly efficient for gas exchange, also makes them particularly vulnerable to toxicants, pollutants, and pathogens, highlighting the system’s susceptibility to a range of diseases and environmental threats (The Lancet, 2025; American Lung Association, 2024).

d) Irritants, Swelling, and the Impact on Respiration
Adolescents with asthma are highly sensitive to irritants such as smoke, pollution, or allergens, which can trigger inflammation within the respiratory system. This inflammatory response causes swelling of the airway lining, increased mucus production, and tightening of the surrounding smooth muscles, a process known as bronchoconstriction (Asthma UK, 2022). The combined effects of airway swelling, excess mucus and bronchoconstriction narrow the airways and restrict airflow, making breathing more difficult and leading to symptoms such as wheezing and shortness of breath. During an asthma flare-up, this restricted airflow can significantly reduce oxygen intake, further exacerbating symptoms and increasing respiratory distress (British Thoracic Society, 2019).
In asthma, the airways become inflamed and constricted, making breathing difficult (Tortora & Derrickson, 2020). Recognising triggers and irritants is crucial for managing asthma, as avoiding or minimising exposure can help prevent symptoms and flare-ups (Asthma UK, 2022; British Thoracic Society, 2019). Therefore, understanding personal triggers allows individuals to take proactive steps in controlling their condition.

e) Briefly examine how recording and tracking respiratory functions, such as peak flow readings, helps individuals with asthma to monitor and safely manage their condition. 
Tracking the respiratory system helps individuals with asthma understand how well their lungs are functioning. Peak flow readings are commonly used for this purpose. A peak flow meter measures how quickly a person can exhale air from their lungs, which provides valuable insights into lung function and potential asthma control issues (Asthma UK, 2022).
Regular peak flow monitoring offers several benefits, including detecting early signs of worsening asthma before symptoms appear. This helps individuals identify triggers and supports safe self-management by indicating when medication or medical review may be needed. It also enables healthcare professionals to adjust treatment plans based on recorded data, ultimately improving asthma control (British Thoracic Society,2019). Therefore, regular monitoring empowers individuals to recognise patterns and maintain better control over their asthma, which reduces the risk of severe flare-ups and improves overall quality of life (Asthma UK, 2022).

f) Include evidence-based recommendations on how lifestyle changes could help improve their condition 
Making significant lifestyle changes can help manage asthma symptoms. Simple tweaks, such as avoiding smoking and second-hand smoke, reduce exposure to allergens. Furthermore, maintaining a healthy weight can make a difference, encourage high levels of energy and reduce fatigue. Regular physical activity, such as gentle exercise, can strengthen respiratory muscles. However, it is important to make careful choices of activities to avoid triggering symptoms. Managing stress through relaxation techniques and monitoring air quality can also help reduce symptoms (Asthma UK, 2022; British Thoracic Society, 2019).
Allergen exposure is a key factor in asthma management. Evidence from studies shows that continued exposure to an allergen to which an individual is sensitised leads to increased airway inflammation, heightened bronchial responsiveness, and reduced responsiveness to corticosteroids (American Lung Association, 2024). It is therefore unsurprising that the combination of a viral respiratory infection and exposure to a sensitising allergen significantly increases the likelihood of an asthma attack in adolescents. Because pet owners are often reluctant to give their animals to another home, clinicians typically recommend house dust mite (HDM) avoidance strategies and, where necessary, re-home of pets in children or adolescents sensitised to pet allergens (The Lancet, 2025).
Smoking and E‑Cigarette Use
The adverse effects of exposure to environmental tobacco smoke, whether through active or passive smoking, are well documented. Active smoking in adults has been shown to reduce corticosteroid responsiveness, and evidence from paediatric studies suggests that passive smoke exposure can produce similar steroid‑resistant patterns in children (The Lancet, 2025). Adolescents with a history of severe asthma episodes in early life are particularly vulnerable, as exposure to irritants such as fumes, cigarette smoke, e‑cigarette vapour, and other inhaled substances can trigger further exacerbations and increase the frequency of asthma attacks (American Lung Association, 2024). Vaping and vape are trending among adolescents. These findings highlight the importance of reducing exposure to tobacco products and vaping aerosols, especially among young people with pre‑existing respiratory vulnerability. 

g) Conclusion 
To prevent complications and maintain quality of life, long-term respiratory condition asthma requires continuous awareness, monitoring, and proactive management. Individuals can better appreciate why symptoms flare so suddenly and severely when triggered by understanding how the respiratory system functions and recognising the role of inflammation in narrowing the airways. Successful self-management involves not only using prescribed medications but in addition, adopting healthy habits such as avoiding identified triggers, staying physically active at a comfortable pace, and maintaining a better indoor air quality. Peak flow meters empower individuals to discover early changes in their lung function, enabling timely action before symptoms escalate. When patients understand their condition, they are more likely to adhere to treatment plans and make informed lifestyle choices. Finally, personal responsibility combined with medical support allows adolescents living with asthma to gain greater control over their symptoms, reduce the risk of severe attacks, and improve their overall wellbeing. These strategies help create long-term stability and promote a healthier and more active lifestyle despite the challenges posed by asthma if applied consistently.
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