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Case Study Report- Asthma in Adolescents 

Introduction: What asthma is and what the risk factors are

Asthma is a chronic condition affecting the respiratory system airways; the condition causes the airways to become narrowed and inflamed; it causes becoming significantly reactive to certain triggers. Patients may find that there are triggers to their condition; most commonly, the triggers include Tabacco smoke, vaping, airborne irritants, allergens and respiratory infections. All of which can significantly fluctuate symptoms and further create an escalation in the likelihood if severe exacerbations. (Drake, Simpson and Fowler, 2019)
Patients may experience symptoms such as wheezing, coughing, chest tightness and shortness of breath; these symptoms could worsen over time. Asthma control and management are vital for adolescents, given lifestyle factors and exposure to environmental irritants, which can negatively impact respiratory health. A clear understanding of asthma and mechanisms involved in standard respiration is essential for the effective management and prevention of complications. (NHS, 2021)

Structure of the respiratory system and explain the process of mechanical respiration.
The respiratory system is designed to facilitate the movement of air into and out of the lungs.  (BBC Bitesize, 2019) It allows air to be processed into the lungs, and that is where some of the oxygen is extracted for use by our bodies, and carbon dioxide and water vapour are given up. 
The structure of the respiratory system includes the upper and lower respiratory tract. The upper respiratory tract encompasses the nose, nasal cavity, pharynx and larynx; their role is to filter, warm and humidify inhaled air prior to it getting to the lower airways. The lower respiratory tract contains the trachea, bronchi, bronchioles and alveoli. The trachea distributes into both the right and left bronchi, and both the bronchi then further subdivide into smaller bronchioles leading to clusters of alveoli; the alveoli are tiny air sacs where gas transfer occurs. Enclosed within the pleural membrane, the lungs are stabilised by the diaphragm and intercostal muscles, which are the key muscles involved in breathing. (National Heart, Lung, and Blood Institute, 2022)
Mechanical respiration is the physical procedure of the movement of air into and out of the lungs via pressure shifts in the thoracic cavity. When inhalation occurs, the diaphragm draws tighter and compresses, whilst the external intercostal muscles tense and elevate, elevating the rib cage superiorly and laterally. This expands the capacity of the thoracic cavity and diminishes the tension within the lungs, enabling air to pass into the atmosphere. Throughout exhalation, the diaphragm and intercostal muscles relax, the capacity of the thoracic cavity falls, and pressure within the lungs rises, driving air outward. In gentle breathing, this process is usually passive; however, during deeper forced breathing, extra muscle groups may be activated. This synchronised function permits oxygen to arrive in the lungs and carbon dioxide to be released from the body adequately (BBC, 2024)

Process of gas exchange in the lungs, showing how oxygen is absorbed into the blood and carbon dioxide is released into the alveoli.

The alveoli are minute air sacs ringed by a web of capillaries, and this is where gas transfer takes place inside the lungs. This process happens by diffusion, where gases move from one area of higher concentration to an area of lower concentration. When air is entering the airways, the alveoli include an elevated proportion of oxygen; conversely, the blood passing into the capillaries has a reduced quantity of oxygen. As a result, oxygen spreads along the narrow alveolar and capillary walls into the bloodstream, where it combines with haemoglobin in red blood cells and is then carried to all parts of the body. (Brandt and Mandiga, 2023) at the same time, the blood entering the alveoli holds a greater level of carbon dioxide than the air inside the alveoli, so it passes through the walls and travels into the air sacs. 
Carbon dioxide consequently disperses from the blood into the alveolar spaces to be disconnected from the body throughout exhalation. The alveoli have a vast surface area, a damp inner lining, and delicate walls; these features make gas exchange very efficient enabling oxygen to be taken in and carbo dioxide to be removed easily (NHS Blood and Transplant, 2022)

How increased levels of irritants in the respiratory system leads to swelling in the lung tissue, and the impact of this on respiration.

Exposure to triggers such as cigarette smoke, vaping, aerosols, and respiratory infections may lead to swelling and irritation within the airways. Triggers of this nature can cause an impairment to the lining of the airways and trigger the immune system to produce reactive substances, making blood vessels in the airway walls wider and more open.  (Moldoveanu et al., 2009). 
Consequently, fluid forms in the tissues, causing the airway lining to swell, and additional mucus to be produced. The muscles surrounding the bronchi and bronchioles can also contract, causing additional constriction in the airways. Such inflammation restricts the passage size of the airways, making it more challenging for air to flow in and out of the lungs. When asthma symptoms worsen, constricted airways raise airflow obstruction, which may lead to wheezing, coughing, chest tightness and breathlessness. The impediment further restricts oxygen from passing into the alveoli and carbon dioxide from being eliminated easily, reducing general respiratory function. In acute instances, this can trigger a substantial asthma exacerbation and may necessitate urgent medical intervention. (Canadian Centre for Occupational Health and Safety, 2018)

How recording and tracking respiratory functions, such as peak flow readings, helps individuals with asthma to monitor and safely manage their condition.

Documenting and monitoring respiratory activity, including peak flow recordings, forms a key part of asthma personal management since it lets individuals track how efficiently their lungs are responding. Peak flow records the speed in which air leaves the lungs, whilst regular readings aid in the identification of initial signs of airway narrowing, prior to symptoms becoming more severe. By analysing readings over a period of days or weeks, individuals can detect trends, diminishing control, and act promptly when triggers or early signs of an exacerbation are noticed. ((NHS website, 2017)
This insight also supports patients and healthcare providers in making well-informed choices about treatment. For instance, a low peak flow reading can show that asthma is getting harder to manage and that changes to medication or daily habits may be necessary. Monitoring respiratory records underpins better control by assisting individuals in adhering to their asthma plan of action, minimising the hazards of acute attacks, and pursuing assistance at the correct time. In turn, consistent monitoring fosters stronger awareness, timely intervention, and enhanced sustained control of the condition (NHS website, 2017)

Recommendations on how lifestyle changes could help improve their condition.
Evidence-based lifestyle modifications supported by evidence can play a significant role in enhancing asthma control and reducing the risk of asthma exacerbations. A key recommendation we often highlight is steering away from smoking and vaping; both substances irritate and inflame the airways, aggravate asthma symptoms and increase susceptibility to respiratory infections.  Reducing contact with second-hand smoke outdoor air pollution, and other airborne irritants brings further benefits since these triggers can provoke and intensify asthma symptoms. (Stoodley et al., 2019)
Furthermore, patients with asthma are advised to minimise contact with substances or conditions known to cause symptoms; examples include dust, pollen, pet dander, and strong perfumes, where feasible (Stoodley et al., 2019) Sustaining consistent levels of physical activity is likewise beneficial, as it can enhance lung capacity and support general wellbeing where asthma remains stable.
Patients must utilise their prescribed inhalers as directed and routinely. Following the recommendations provided by their healthcare professionals ensuring the comprehend their personalised asthma action plan. Proper hand hygiene and immediate care of respiratory infections are vital as infections can deteriorate airway inflammation, leading to severe asthma attacks. (NHS 2020)
A healthy lifestyle incorporating a varied diet, proper fluid intake, sufficient rest and stress regulation can also help maintain asthma stability. Generally, implementing these practices can aid in limiting symptoms, boost daily health and well-being, and minimising the risks of severe attacks. (NHS 2020)

Conclusion.

To summarise, asthma is a chronic respiratory disorder that can substantially impact breathing and general health, especially when exposed to triggers such as smoking, vaping, and respiratory infections. Gaining knowledge of the structure and operation of the respiratory system, how mechanical respiration and gas exchange sustain normal breathing, and how inflammation and airway narrowing can disrupt this process is important for individuals living with asthma. Consistent monitoring of respiratory function, including peak flow measurements, is vital for detecting changes in asthma control and supporting timely intervention. Furthermore, implementing positive lifestyle adjustments, avoiding known irritants, and following an individual’s asthma management plan can help reduce symptoms, prevent exacerbations, and improve long-term respiratory health. Therefore, effective education and self-management are key components in supporting adolescents with asthma to manage their condition safely and successfully.
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