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Case study 2 Asthma in adolescents


INTRODUCTION

This report aims to provide insights into the complexities of asthma in adolescents and inform strategies for improved management and care. The researcher’s case study provides a comprehensive overview of the impact of asthma in adolescents, highlights the need for effective management strategies and better lifestyle choices to manage their condition. (NHS.uk.2025).
According to a case study conducted by the researchers, asthma is a significant health concern in adolescents, impacting not only their physical well-being but also their social and emotional development. Asthma is a chronic lung condition that affects the respiratory system, causing inflammation and constriction of the airway, which can lead to symptoms such as wheezing, coughing, shortness of breath and chest tightness. (NHS.uk. 2025).  Triggers include allergens, airborne viruses, tobacco aerosols, respiratory infections, hormonal changes and stress. (Asthma + Lungs UK 2026) During adolescent, asthma can impact daily life, social interaction and academic performance. From a mechanical perspective, the airways become narrowed, making it harder for air to pass through, triggering bronchospasms and asthma attacks. An asthma attacks can be life threating if not managed to reduce the risk factors.
This report study highlights the importance of effective management of asthma to prevent long-term complications, such as lung function decline and reduced quality of life. Healthcare professionals play a key role in supporting adolescents with asthma conditions and by providing education on the respiratory system, recognising the role of oxygen and carbon dioxide in the body. The process of oxygen in and carbon dioxide out and how asthma effects the airways and breathing, and an understanding of the respiratory system and its relation to asthma.





Anatomy & Physiology

Structure of the Respiratory System.
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The respiratory system is a complex structure designed for gas exchange. Air enters through the nose or mouth, passes through the pharynx and larynx, and enters the trachea, and the windpipe. The trachea divides into two primary bronchi, one for each lung, which further go to branch into smaller bronchioles. These bronchioles then lead to tiny alveoli, where oxygen and carbon dioxide are exchanged between air and bloodstream. The lungs, containing these airways, are primary organs for respiration. The diaphragm, a dome-shaped muscle, separates the chest cavity from the abdominal cavity and contracts to expand the lungs for inhalation. The entire system works together to facilitate breathing and maintain oxygenation of the body. The respiratory system's structure allows for efficient gas exchange, supporting overall health and function. It is lined with mucous membranes and cilia that help filter, warm and humidify the air. Overall, this structure enables the body to maintain homeostasis through the exchange of oxygen and carbon dioxide. Effective gas exchange supports overall health and function. The respiratory system’s structure is essential for life, allowing the body to function properly. It's a vital system that works continuously to keep us alive and healthy. With each breath oxygen is absorbed and carbon dioxide is removed. (Cleveland.org. 2024).
Mechanical respiration involves the movement of air in and out of the lungs through breathing in oxygen. It's a two-stage process: inhalation and exhalation. During inhalation, the diaphragm contracts and descends and the external intercostal muscle contract, pulling the ribs outwards and upwards increasing chest cavity volume. The lungs expand, reducing pressure inside, and air rushes in. Exhalation is the opposite; the diaphragm relaxes and rises, chest volume decreases, while increasing pressure inside the lungs, and air is pushed out. (Louise. tucker.2015)
Gas exchange happens in the alveoli, tiny sacs at the end of bronchioles. Oxygen from inhaled air diffuses into the bloodstream, binding to haemoglobin in red blood cells to form oxyhaemoglobin, allowing oxygen to be transported to tissues and organs. Simultaneously, carbon dioxide, a waste product, diffuses from the bloodstream into the alveoli and is exhaled. This process relies on concentration gradients; oxygen moves from high concentration in alveoli to low in blood, and carbon dioxide moves from high in blood to low in alveoli. This exchange is crucial for delivering oxygen to tissues and removing carbon dioxide. The respiratory system structure, including alveoli and capillaries, facilitates efficient gas exchange. Mechanical respiration and gas exchange work together to maintain proper oxygenation and overall health. Breathing is automatic but understanding the process can help manage respiratory conditions.
In asthmatic lungs the airways in the lungs become inflamed, narrow and constrained, making it harder for air to flow in and out. Aswell as gas exchange is impaired due to airway narrowing and inflammation, reducing airflow and oxygen reaching the alveoli. This can lead to lower oxygen levels and higher carbon dioxide levels causing reduced airflow. Inflammation swollen airways and excess mucus production further blocks airways and bronchospasm, muscle tightening around airways exacerbates narrowing making it harder to breathe.

Pathophysiology and the impact 
Asthma is a chronic respiratory condition that affects the lung's function, causing inflammation, airway narrowing and increased excess mucus production. In the inner lining of normal airways are thin, which allows air in and out of the lungs because the muscles around them are relaxed, but with an asthmatic person the inner lining of the airways is inflamed and thickened, and the muscles around the airway tubes are tight .Extra thick Mucus blocks the airways, making it harder to breathe, inhale and exhale. (NewHealthAdvisor.org,(2014).

Smoking and second-hand smoke can trigger asthma attacks, increase inflammation, and reduce lung function. Vaping can also trigger asthma symptoms and increase airway inflammation, making it hard to inhale and exhale, leading to breathing difficulty.
Respiratory infections like bronchitis and pneumonia can trigger asthma exacerbations, causing increased wheezing, coughing and shortness of breath. Allergens like dust, pollen and pet dander can also trigger asthma symptoms.
Uncontrolled asthma can lead to complications like airway remodelling, increasing the risk of respiratory failure, and can impact other organs. And decreasing quality of life. To help Manage asthmatic conditions which includes taking medication like inhalers, avoiding triggers and monitoring symptoms.
Air pollution exposure, both indoor and outdoor, can exacerbate pre-existing respiratory disorders and can cause symptoms of asthma. Vehicle emissions, industrial smells and particulate matter are examples of outdoor pollution that can irritate and inflame the airways. Other indoor pollutants that might cause breathing problems include dust, mould, and volatile organic compounds from household items such as cleaning products, pet dander, and poor air ventilation. (Slvnia.Respiratory.2024). Individuals with asthma frequently have additional conditions, including anxiety and depression. These psychological disorders can affect a person's capability to effectively manage their asthma and exacerbate its symptoms. Often anxiety and depression make people sensitive to asthma triggers.
Asthma and obesity often coexist in adolescents, exacerbating respiratory symptoms and complicating management. Obesity increases asthma severity, reduces lung function and impairs response to treatment, contributing to airway inflammation and hyperresponsiveness. Addressing obesity through a healthy diet and exercise can improve asthma control and overall health outcomes.

Monitoring and data used
Monitoring asthma and using data can significantly improve asthma management in adolescents, and the outcomes developed during this period can impact long-term outcomes. Routine monitoring and data use can be particularly beneficial for adolescents with asthma; it helps track symptoms and identify triggers, which then can be adjusted in the treatment and management plan. Healthcare offers self-management programmes which consist of documenting a personalised action plan. The action plan and education will help to understand the triggers of asthma. By recognising early warning signs of exacerbation, understanding which medication to take, like Inhalers and being able to effectively communicate with the healthcare providers. (NICE.2024)
Data insights enable healthcare professionals to personalise treatment plans, intervene early and improve asthma control. Adolescents who actively monitor their condition often experience fewer exacerbations, better lung function and improved quality of life.
Tracking peak flow readings helps individuals with asthma monitor their lung function and detect changes, enabling timely interventions. By regularly measuring peak expiratory flow, individuals can identify triggers, help to assess asthma control and adjust treatment plans. This prevents asthma attacks, reduces symptoms and improves quality of life. Peak flow monitoring also facilitates collaboration with healthcare providers, informing medication adjustments and ensuring asthma management. Effective tracking supports proactive control, enhancing overall health and wellbeing for individuals with asthma, allowing them to manage their condition more effectively and reduce the risk of severe exacerbations. Regular monitoring is key component of asthma self-management.
Leveraging data can empower adolescents with asthma to take control. These are some strategies that can be used to collect data, set personalised goals and track progress: use mobile apps like Smart Asthma or My Asthma to log in symptoms and medication, identify triggers and develop avoidance strategies and share data with health providers to inform about treatment decisions. This approach will help self-management skills, improve adherence, and enhance asthma control. (NICE.2026).

Evidence-Based Lifestyle Recommendations
Lifestyle modifications play a pivotal role in managing asthma among adolescents. Evidence-based lifestyle recommendations can help improve quality of life as they transition into adulthood. Encouraging physical exercise also seems to play a preventive role; as a result, it is recommended that individuals with asthma engage in regular physical exercise. for 20-60 minutes on three to five days each week with pre-exercise inhaler use, if necessary, which can improve lung function and reduce symptoms. 
Promoting a balanced diet rich in fruits, vegetables, and whole grains can provide essential nutrients and reduce inflammation. Processed meals and animal products frequently include saturated fatty acids. When a high-fat, high-energy lunch was compared to a low-fat, low-energy meal, the results showed that the high-fat meals decreased lung function and increased airway inflammation. (Stoodley et al., 2019).
Breathing techniques, like yoga and meditation, are potential lifestyle therapies. To identify the best intervention for asthmatics, future research must compare various delivery methods, as there is strong evidence that these methods improve symptoms and quality of life.
Seeking professional help, such as therapy or counselling, and practising stress management skills can help reduce anxiety and depression symptoms while also improving asthma control.
Incorrect use of inhalers can potentially compromise the efficacy of asthma treatment. If inhalers are not used correctly, the required dosage of medication may not reach the airways, resulting in less symptom relief. It is critical that your healthcare provider provides you with accurate information and instructions on how to use your inhaler. Regular review and practice of good inhaler techniques can help ensure optimal delivery of medicine and asthma control. (Sylnia.Respiratory.2024).


Conclusion
In conclusion, asthma is a prevalent chronic condition in adolescents, affecting young people in the UK. Effective management is crucial to prevent exacerbation, improve quality of life and reduce gaps in education. Evidence-based lifestyle recommendations such as regular physical activity a balanced diet and stress management can help manage symptoms and improve overall health. 
Adolescents with asthma face unique challenges, including managing their condition during social and academic activities. Promoting self-management skills and providing ongoing support can empower young people to take control of their asthma. A comprehensive approach, including lifestyle advice and personalised care, is essential for optimal asthma management. Healthcare providers play a crucial part by regularly intervening with adolescents to monitor systems and lung function and to promote healthy lifestyle habits. 
Obesity also affects asthma in young people it can exacerbate symptoms and can be complicated to manage. By addressing obesity and asthma concurrently, healthcare providers can help adolescents achieve optimal health outcomes and reduce the burden of these comorbid conditions. This approach can have a lasting impact on their health and wellbeing, supporting a healthier future.






















Reference list

1. NHS.uk. (2025). NHS.uk/conditions/asthma/available at: Asthma - NHS (accessed on 06.02.2026).
2. Asthma + Lungs UK (2026). What are asthma triggers? Available at: What are asthma triggers? | Asthma + Lung UK (accessed on 06.02.2026). 
3. Structure of the respiratory system. (2025). Stock images.
4. Cleveland.org (2024). Respiratory system. Available at: https://my.clevelandclinic.org/health/body/21205-respiratory-system. (Accessed on 06.02.2026).
5. Louise Tucker (2015). An Introductory Guide to Anatomy & Physiology. 5th edition. London: EMS Publishing.
6. New health advisor. (2014). How Does Asthma Affect the Body?. Available at: How (accessed on 08.02.2016).
7. Sylvia respiratory therapist consultant. (2024). What lifestyle choices affect Asthma?. Available at: What Lifestyle Choices Affect Asthma? Respiratory Therapist Best Practices. (accessed on 18.02.2026).
8. NICE (2024). Asthma in adolescents. Available at: Recommendations | Asthma: diagnosis, monitoring and chronic asthma management (BTS, NICE, SIGN) | Guidance | NICE (assessed on 10.02.2026).
9. NICE (2026). Digital platforms recommended to help people manage their asthma. Available at: Digital platforms recommended to help people manage their asthma | NICE. (accessed on 20.02.2026).
10. Stoodley, I. et al. (2019) 'Evidence for lifestyle interventions in asthma', Breathe, 15(2), pp. e50–e61. https://doi.org/10.1183/20734735.0019-2019.
11. Syvia respiratory therapist consultant. (2024). What Lifestyle Choices Affect Asthma?. Available at: What Lifestyle Choices Affect Asthma? Respiratory Therapist Best Practices. (accessed on 20.02.2026).








	
	
	



image2.png
— Paranasal sinuses —
Frontal Sphenoid

Capilllary beds |

Connective _
tissue
Nose Alveolar _
Nasal cavity sacs
Nasal conchae Alveolar
Nasal vestibule - \ duc
Mucous
Pharynx gland 7
Larynx - Mucosal |
Epiglottis | ining
Thyroid cartilage Oral
L " cavity
Cricoid cartilage + Esophagu Pulmonary artery | Alveoli
Vocal folds 2 Pulmonary vein Atrium
Trachea
Carina of W \
Tracheal and bronchi

Mbronchi rings

Lingular division bronchi

— Right lung — Left lung

Superior lobe Superior lobe
Apex of left lung

Oblique fissure
Cardiac notch

Horizontal fissure 4
Oblique fissure -

Middle lobe Lingula of lung
Inferior lobe Inferior lobe
Diaphragm

t
\ Superior )
Inferior
Middle
'~ Lobar bronchus —





