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Case Study 2 Report: Understanding and Managing Asthma
1. Introduction 
Asthma is a chronic inflammatory condition of the airways which causes recurrent episodes of wheezing, breathlessness, and respiratory distress that includes a tight chest and coughing, especially at night or in the early morning. This condition is caused by bronchial tube hypersensitivity, resulting in bronchial narrowing that limits air flow. Currently, there are over 5.4 million people in the UK diagnosed with asthma, including a disproportionate number of adolescents and young people whose asthma is poorly controlled (Asthma + Lung UK, 2024). This is likely related to asthma triggering environmental and lifestyle factors and the controllability of the condition.
Asthma is caused, or triggered, by a number of different factors including a person’s genetic make-up, the presence of allergens such as dust mites, pet dander, or pollen, the inhalation of tobacco smoke, air pollution, and respiratory infections. Lifestyle factors such as smoking (or vaping) and a sedentary lifestyle with a poor diet can also lessen asthma symptoms and lung function (NICE, 2023). For self-management and clinically effective care, the person with asthma must learn the basic physiology of the lung and the respiratory system and the impact of asthma on these systems.
2. Structure of the Respiratory System and Mechanical Respiration 
The respiratory system is made up of the upper and lower airways, the lungs and multiple other structures which aid in the process of breathing. The flow of air into the lungs begins at the nasal cavity and mouth, and then advances through the pharynx and larynx into the trachea, which branches into the bronchi, bronchioles, and eventually the alveoli, the tiny air sacs where gas exchange occurs. Protected by the rib cage, the lungs are encased within the thoracic cavity along with the pleural membranes, which facilitate smooth breathing adjustments (Tortora & Derrickson, 2023).
Mechanics of breathing encompass the actions of taking and expelling air from the lungs, and are broken down into the two events of respiration: inspiration and expiration. The diaphragm contracts and moves downward, while the intercostal muscles elevate the rib cage, increasing thoracic cavity volume and lowering lung pressure which causes air inflow to balance the pressure. The lungs are then exhaled by the diaphragm and intercostal muscles relaxing, which decreases thoracic cavity volume (Marieb & Hoehn, 2022). The uninterrupted cycle of breathing ensures that the body receives oxygen and expels carbon dioxide, which is necessary for cellular metabolism.
3. Gas Exchange in the Lungs
Gas exchange takes place in the alveoli, where the oxygen (O₂) in the inhaled air crosses the alveolar-capillary membrane and enters the blood, and where the blood CO₂ (carbon dioxide) enters the alveoli to be exhaled. This exchange is facilitated by the partial pressure gradients whereby oxygen moves from a higher concentration to a lower concentration (deoxygenated blood) while CO₂ takes the opposite route (Hall & Hall, 2020).
Oxygen, after being transported in the blood and reaching the body tissues, will be taken in the form of oxyhaemoglobin to the tissues after been bound. The waste CO₂ will be carried back to the lungs mostly in the form of bicarbonate ions within the plasma. Effective exchange of gases depends specifically upon adequate alveolar surface area, blood flow, and ventilation. This is often the case in people suffering asthma whose blood flow, ventilation and unhealthy surface area is exacerbated by inflammation of the airways and mucus blockage (GINA, 2024).
4. Effects of Irritants and Inflammation, on the Lung Tissue
Irritants (i.e. tobacco smoke, dust, and infections) exposure in asthma triggers the immune response within the respiratory system. This is because the airway epithelium (i.e. air pathways of the lungs) identifying the irritants and inflammation triggers response where the mediators such as histanine and leukotriene and other cytokines pass (Barnes, 2020).These factors can lead to swelling (oedema) of the airways lining the airways and bronchoconstriction (narrowing of the bronchioles) as well as the production of more mucus.
With narrowed airways, one can’t exhale completely, and they will likely wheeze and become breathless. Ongoing inflammatory processes will lead to more scarring and thickening (remodelling) the airways which reduces the elasticity of the bronchi and gas exchange efficiency, impairing and gas exchange and overall efficiency of the respiratory system (Papi et al. 2018). Adolescents who smoke or vape further promote the inefficiency of bronchodilating medications and the frequency of inflammatory exacerbations to asthma (Public Health England, 2022).
5. Monitoring and Managing Respiratory Function
Part of self-managing asthma consists of monitoring peak expiratory flow (PEF). Clinically, the flow rate of exhalation is used to estimate the extent of airway narrowing and is used as a baseline and repeated for comparison. With time, the PEF score to determine the predictive score, or the expected score, which opens up opportunities for the development of a personal asthma action plan (NHS, 2023).
Tracking peak flow readings over time allows for the development of a personally designed asthma action plan, where fluctuations in readings determine medication changes and when to seek help. A reading of less than 80% of a person's best reading is a clear sign that asthma control is getting worse. This is proactive in supporting patient education and control, and in ensuring safety (Asthma + Lung UK, 2024). Furthermore, lung spirometry tests and oxygen saturation provide information about lung treatment and long-term strategies with respect to lung capacity and oxygen level.
6. Evidence Based Lifestyle Recommendations
Beyond the provision of medication, the management of asthma includes attention to lifestyle changes that target the inflammatory and environmental triggers. There is a growing body of evidence that asthma control, the frequency and severity of exacerbations, and general respiratory health and quality of life is positively impacted with the implementation of certain changes (Global Initiative for Asthma [GINA], 2024). This is especially true for adolescents, in the transition to adulthood, where the increased autonomy associated with this period comes with increased risk behaviour, especially smoking and vaping, which is known to have a negative impact on lung health.
a) Vaping and Smoking Quitting.
Smoking has been one of the greatest preventable risk factors of poor asthma control. More than 7,000 poisonous chemicals present in tobacco smoke irritate and inflame airways leading to bronchial hyperresponsiveness and impaired lung performance (Royal College of Physicians, 2022). It has been shown that the effects of low doses of cigarette smoke can result in an augmentation of mucus production, airway constriction, and the inefficiency of the inhaled corticosteroids as the main drug in treating asthma (Barnes, 2020). Even vaping as a relatively safer option is a serious threat to respiration. 
Nicotine, propylene glycol, and flavouring chemicals are e-cigarette aerosols that have been found to cause harm to the epithelial lining of the lungs, oxidative stress, and inflammation (Public Health England, 2022).Young people who stop smoking or vaping usually show the objective positive changes in lung function in some weeks and a decrease in symptoms of wheezing and coughing. Smoking cessation interventions such as behavioural counselling, nicotine replacement medication, and digital interventions that are patterned after young people should be provided by the health professionals. Asthma is a condition that responds best when a patient quits smoking and vaping as one of the strongest tactics of recovering normal respiratory performance.
b) Regular Physical Activity
Although there is a myth that exercise can aggravate asthma, the literature confirms that following the exercise of moderate intensity positively leads to respiratory strength, aerobic capacity increase, and overall health (Anderson et al., 2020). Exercise enhances efficiency of oxygen flow and tightens the diaphragm and intercostal muscles which play a vital role in breathing. Moreover, physical fitness lessens the rate of asthma attacks and good healthy weight, which is significant since obesity correlates with asthma and worsens results (NICE, 2023).
Sports that are particularly useful are swimming, walking and cycling because they are controlled breathing and can be readily modified to personal tolerance levels. The environment triggers especially cold, dry air or high pollution must however be avoided when exercising outside. Asthma action plan promoting physical exercise among adolescents can ensure safe activities, enhanced confidence, and sincere compliance with treatment routines.
c) Healthy Diet and Nutrition
Food habits affect the systemic inflammation and immune control, which are important in the pathophysiology of asthma. Nutrient-rich diets have been noted to reduce asthma prevalence and severity in the study of high-processed foods, high levels of saturated fats, high levels of refined sugars alongside nutrient-dense diets which are rich in fruits, vegetables, whole grains, and lean proteins. 
Salmon, mackerel, and other oily fishes are sources of omega-3 fatty acids, which contain anti-inflammatory properties so that the immune reaction of an asthmatic individual can be regulated. On the same note antioxidants of vitamins C and E and plant compounds like flavonoids can help to shield airway tissues against oxidative damage. Immune functions as well as health of the lungs also depend on proper installations of vitamin D, which is likely to be achieved either by sunlight or by using supplements. According to the studies, vitamin D deficiency in adolescents is rather widespread and increases the risk of contracting respiratory infections and asthma attacks (Papi et al., 2018). Increasing the intake of a balanced, Mediterranean-style diet is hence beneficial to the general health as well as the better management of asthma.
d) Minimizing the Exposure to Allergen and Environmental Irritants.
The environmental triggers are associated with a significant impact on the worsening of asthma symptoms. The most frequent indoor triggers are dust mites, mould spores, pet dander, and cockroach residues, whereas outdoor triggers are air pollution and pollen (NICE, 2023). Breathing difficulties can be caused by exposure to these as it can cause airways inflammation and hypersensitivity.
Suggestions that have gone through practice are frequent cleaning of living rooms, the use of high efficiency particulate air (HEPA) filters, high temperature laundry, and proper ventilation. Irritation can also be minimised by avoiding the use of aerosol sprays and high chemical fragrances. The time the teenagers spend in places with high numbers of people or smog (e.g., clubs or bars) is to be avoided, since the environment usually has particulate matter that exacerbates asthma.
e) Stress Management and Mental Health.
An increase in awareness of the relationship between asthma control and psychological stress is growing. Stress has been shown to aggravate asthma either physiologically or behaviourally. It activates cortisol and inflammatory cytokines release which can increase airway inflammation and lead to bronchospasm (Hall and Hall, 2020). In addition, stressed people will have fewer chances to maintain their medication or monitoring adherence.
Data seems to indicate that relaxation forms of mindfulness, deep-breathing exercises, yoga, and cognitive-behavioural therapy (CBT) have an ability to lower anxiety and enhance symptom perception. Special encouragement of the emotional resilience and coping abilities may also have a positive influence on adolescents; asthma attacks caused by stress are frequent in the time preceding the exams or the changing of social groups. Asthma education programmes should include stress management as a way of holistically taking care of self.
7. Integrating Lifestyle and Medical Management
The provided changes in the lifestyle approach should be an addition to the prescribed medicine. Health professionals play a crucial factor in facilitating behaviour change through motivational interviewing, imparting knowledge on trigger avoidance, and coming up with individual care-based plans. The teenagers need to be informed of how their daily habits such as smoking during a party, unhealthy eating, or irregular use of an inhaler have a direct influence on their lungs and their future. Incorporating medical administration with focused lifestyle changes partnering will provide a comprehensive, sustainable approach that would help make better asthma management, and enable young people to become responsible of their health.
f) Conclusion
Asthma is the complicated and persistent respiratory illness, which involves inflammation of the airways, constriction of the bronchial and production of the mucus, which all diminishes the efficiency of gas exchange. The condition is made easier to understand provided that a person understands the structure and function of respiratory system, which would allow recognising how irritants exacerbate the situation. With measuring and monitoring of respiratory activity, especially the peak flow rate, people are able to find out the initial signs of degradation and act accordingly.
Evidence-based lifestyle interventions, such as smoking/vaping cessation, a healthy diet, physical activity, and allergen avoidance, are useful in enhancing asthma management and quality of life. Health professionals should equip adolescents with physiological and behavioural interventions that would enable them address asthma safely and efficiently on their own.
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