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Case Study Report.
Asthma is a persistent inflammatory respiratory disorder characterised by intermittent airway constriction, bronchial hyper-responsiveness and frequent instances of difficulty in breathing, wheezing, coughing and chest tightness. It is a condition that occurs when the airways become inflamed and sensitive, limiting the movement of air in and out of the lungs, including the exchange of oxygen and carbon dioxide (Global Initiative for Asthma, 2025). The severity and symptoms of asthma may differ among people, with some having occasional symptoms and others having more chronic respiratory restrictions. Therefore, understanding the physiological mechanisms of asthma is important for effective management and maintaining respiratory health.
The pathogenesis of asthma involves intricate interplay of airway inflammation, immune responses and environmental triggers.  Allergens, respiratory infections, tobacco smoke, air pollution and other environmental irritants that may cause airway inflammation and lead to exacerbations are some of the common asthma triggers (National Institute for Health and Care Excellence, 2024). In adolescents, lifestyle changes such as smoking, vaping and exposure to crowded environments may further increase the risk of asthma symptoms by irritating the respiratory system and worsening airway sensitivity (Clapp and Jaspers, 2017). Thus, awareness of the impact of asthma on respiratory functioning allows patients to learn about their disease and participate in the management process.
This report will examine the structure and function of the respiratory system, the process of mechanical respiration, gas exchange within the lungs and the impact of respiratory irritants on airway function. It will also explore the importance of monitoring respiratory function, including peak flow measurements, and evidence-based lifestyle approaches that support effective asthma management. The knowledge of these physiological processes will equip adolescents with the information needed to safely manage symptoms and enhance long-term respiratory outcomes.

[bookmark: _Toc243473661]Respiratory System Anatomy and Physiology

The respiratory system is responsible for delivering oxygen to the body and eliminating carbon dioxide generated in the process of cellular metabolism. It is composed of the upper and lower respiratory tracts, including the nasal cavity, pharynx, larynx, trachea, bronchi, bronchioles, and lungs. In the lungs, there are millions of alveoli that offer a high surface area where gases are exchanged between the air and the bloodstream. Breathing is aided by the respiratory muscles, especially the diaphragm and intercostal muscles, which generate the pressure variations necessary to move air (Hall, 2021). Mechanical respiration is the process of air entering and leaving the lungs due to the pressure changes in the thoracic cavity. In the process of inspiration, the diaphragm contracts and shifts downwards, and the external intercostal muscles stretch the rib cage. This enlarges the thoracic cavity and decreases pressure within the lungs, permitting air to flow in. These muscles relax during expiration, which leads to a reduction in the volume of the thoracic cavity and the release of air with carbon dioxide out of the lungs (Tortora and Derrickson, 2021).
Gas exchange is a vital respiratory process that enables oxygen to get into the blood and carbon dioxide to get out of the body. This is done in the alveoli, where the gases diffuse across the thin alveolar membrane. The oxygen moves out of the alveoli to the surrounding pulmonary capillaries and combines with haemoglobin in red blood cells to be transported to body tissues. The carbon dioxide that is generated in the process of cellular metabolism is carried back to the lungs and expelled (Hall, 2021). Ventilation and circulation are thus critical to the normal supply of oxygen and elimination of waste gases (West, 2021). These normal respiratory functions can be impaired in individuals with asthma due to changes in airway structure and function. Inflammation and narrowing of the airways can increase resistance to airflow, making it more difficult for air to move efficiently through the lungs. Thus, the knowledge of normal respiratory anatomy and physiology gives a basis to explain the impact of asthma on breathing and lung function.
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Asthma is a long-term respiratory disorder characterised by inflammation of the airways, increased airway sensitivity, and airflow obstruction. The condition develops when the airways are inflamed and more sensitive to various internal and external stimuli (Global Initiative for Asthma, 2025). The most common triggers are allergens, respiratory infections, tobacco smoke, air pollution, and other environmental irritants. Exposure of people with asthma to these triggers leads to the airways becoming inflamed, which may result in swelling of the airway walls, contraction of smooth muscles around the airways, and increased production of mucus (Global Initiative for Asthma, 2025). These alterations cause the airway passages to become smaller and the flow of air in and out of the lungs to become more difficult.
The changes that occur during asthma affect normal breathing by increasing resistance within the bronchial airways. As the airways are narrowed by inflammation, muscle contraction, and mucus, less air is able to flow through the respiratory system (Hall, 2021). This is especially evident in asthma exacerbations, when airway obstruction is more pronounced. When the airflow is limited, individuals can develop symptoms such as wheezing, coughing, chest tightness, and shortness of breath. The decreased airflow may restrict the supply of oxygen to the alveoli, which can influence the efficient gas exchange and decrease the efficiency of the normal respiratory function (Global Initiative for Asthma, 2025). Thus, asthma not only impacts the structure of the airways but also affects the capacity of the respiratory system to sustain normal oxygen and carbon dioxide exchange. Inhaled corticosteroids reduce inflammation and swelling in the airway lining, gradually widening the air passages and allowing air to move more freely through the lungs (Global Initiative for Asthma, 2025). Unlike fast-acting bronchodilators, corticosteroids do not directly relax airway muscles but help prevent persistent narrowing and future asthma attacks (Papi et al., 2018).
Smoking and vaping may have adverse effects on lung function since they expose the respiratory system to substances that may irritate the airways and cause damage the airways. Tobacco smoke is a source of harmful chemicals that may cause airway inflammation, aggravate asthma symptoms, and lead to poorer disease control (Clapp and Jaspers, 2017). Likewise, vaping subjects people to substances that can irritate the respiratory tract and cause respiratory symptoms, especially in adolescents who might already have a higher airway sensitivity. Prolonged exposure to these irritants may increase the risk of asthma exacerbations and make symptom management more challenging (Global Initiative for Asthma, 2025).
Asthma symptoms may also be aggravated by respiratory infections that enhance airway irritation and inflammation. Infections can cause more mucus to be produced and lead to further airway constriction, which makes breathing harder (Papi et al., 2018). This is why it is necessary to determine the triggers of asthma, minimise exposure to respiratory irritants, adhere to prescribed medications, and ensure appropriate lifestyle behaviours to enhance asthma management. There is evidence that proper management strategies can decrease exacerbations and improve long-term respiratory outcomes (National Institute for Health and Care Excellence, 2024). 
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Monitoring and recording respiratory function is a crucial component of asthma management as it enables patients and medical staff to evaluate the airway functionality and detect the symptoms of worsening early. Peak expiratory flow (PEF) measurements are monitoring tools that offer information on the effectiveness of airflow through the airways and can be used to identify the reductions in lung function before serious symptoms develop(Clapp and Jaspers, 2017). Periodic observation of respiratory health can aid asthma management by helping patients identify trends in symptoms and respond to changes in their condition (Global Initiative for Asthma, 2025). Thus, proper respiratory monitoring helps to manage asthma more effectively and safely.
Peak flow monitoring is especially helpful since it offers a quantifiable measure of airway constriction and change in lung function. Measuring peak flow values at different times helps patients and medical workers to assess the effectiveness of treatment, determine potential triggers and understand whether changes in asthma management strategies are necessary. It has been found that asthma action plans that include symptom monitoring and peak flow measurements can enhance patient engagement and help patients better manage asthma symptoms (Haahtela et al., 2018). Therefore, keeping regular respiratory records will motivate people to be proactive in the management of their condition.
Respiratory monitoring can also help prevent asthma exacerbations by detecting early signs of poor airway performance. Reduction in the values of peak flows can be a sign of more airway inflammation or constriction, which can be addressed in a timely manner, e.g., by reviewing medications or avoiding triggers. Evidence suggests that personalised asthma management strategies, including regular assessment of symptoms and lung function, reduce the risk of uncontrolled asthma and improve health outcomes (Papi et al., 2018). Also, maintaining proper records assists medical practitioners in making sound decisions using personal trends as opposed to depending on patient recollection.
Respiratory monitoring works well when patients are informed on the right procedures of measuring, recording and interpreting their findings. Understanding respiratory function monitoring enables asthma patients to recognise early changes in airway function, identify worsening symptoms and seek appropriate medical support when required(Haahtela et al., 2018). This knowledge also promotes active engagement in asthma management, enhances compliance with treatment regimens and promotes better long-term management of respiratory symptoms. As a result, proper monitoring enables people to safely control their condition and have better respiratory health.
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Lifestyle changes play a significant role in asthma management since daily behaviours and environmental decisions have the potential to affect airway inflammation, symptom management and respiratory health. Inhaled medications are still the main focus of asthma treatment, but supportive lifestyle interventions can help minimise exposure to triggers and enhance the capacity of an individual to cope with symptoms. There is evidence that patient education, trigger avoidance and healthy lifestyle behaviours enhance asthma control when pharmacological treatment is used (Global Initiative for Asthma, 2025). Thus, the promotion of proper lifestyle modifications is a significant element of helping adolescents with asthma.
One of the most important measures to prevent asthma exacerbations and airway dysfunction is avoiding respiratory triggers. Asthmatic people are advised to reduce their exposure to tobacco smoke, air pollution, allergens and other environmental irritants that can cause airway inflammation. Studies show that tobacco smoke and outdoor air pollution are linked to more asthma symptoms, worse lung performance and higher exacerbation risk (Clapp and Jaspers, 2017). Therefore, exposure to known triggers can be minimised to protect the airways and enhance the management of symptoms.
Exercise is also helpful in asthma patients as it helps them to maintain cardiovascular fitness, respiratory muscle performance and general wellbeing. Exercise can cause symptoms in some people, but proper management of asthma and slow engagement in physical activity can enhance tolerance and decrease restrictions. Regular exercise programmes can enhance physical fitness and quality of life in individuals with asthma when symptoms are managed properly (Milanese, Miraglia del Giudice and Peroni, 2018). Adolescents must therefore be advised to be physically active and adhere to their asthma management plans.
Maintaining a healthy lifestyle also includes medication adherence, adequate sleep and effective stress management. Non-compliance with asthma medication can enhance airway inflammation and predispose to uncontrolled symptoms, whereas stress can lead to a higher perception of symptoms and exacerbations (Papi et al., 2018). Adolescents can be taught to be confident in managing their condition with the help of education and personalised support of healthcare professionals. Thus, medical therapy and evidence-based lifestyle interventions are a promising method of enhancing asthma management and promoting the long-term respiratory health.
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Asthma is a long-term respiratory disease characterised by inflammation of the airways, bronchial sensitivity and airflow obstruction that may interfere with the normal breathing and exchange of oxygen. Knowledge of the structure and functioning of the respiratory system offers valuable information on the effects of asthma on mechanical respiration, gas exchange and general lung performance. Asthma management needs to be informed about the impact of airway changes on respiratory processes and the need to implement proper interventions. Observing respiratory performance by measuring peak flows, among other techniques, allows individuals and medical practitioners to detect alterations in airway performance and react to deteriorating symptoms in a timely manner. The use of evidence-based lifestyle interventions, such as respiratory irritant avoidance, physical activity, and adherence to prescribed treatment regimens, can help to achieve better asthma management and decrease the number of exacerbations. Education of patients is thus necessary since it helps adolescents to identify triggers, learn about their condition and be actively involved in the management of their respiratory health. As a result, the integration of physiological knowledge with efficient monitoring and lifestyle interventions offers a holistic approach to supporting long-term asthma management and enhancing quality of life.
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