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[bookmark: _Toc242809332]a. Introduction
This case study report will explain asthma and how the respiratory system works. It focuses on adolescents attending an asthma clinic at a local General Practitioner surgery. It will also examine how smoking, vaping, respiratory infections, and other irritants can make asthma worse. The report explains why monitoring peak flow and making healthy lifestyle choices are important for safe asthma management. Asthma is a chronic condition that affects the airways in the lungs. The air passages become irritated, enlarged, and constricted, making it difficult for air to flow in and out. People with asthma may experience a dry cough, wheezing, chest pressure, and difficulty breathing. These symptoms can change over time and may become worse at night or during physical activity. While asthma has no definitive cure, appropriate treatment can help many people manage symptoms and maintain an active lifestyle. Asthma can be linked to several risk factors, including family history, allergies, air pollution, exposure to cigarette smoke or being overweight. Common triggers include pollen, dust, mould, cold air, exercise and respiratory infections. These triggers do not affect everyone, but identifying individual triggers can help manage health. The case study shows that adolescents who had asthma during childhood are experiencing more serious flare-ups as they grow older. 
[bookmark: _Toc242809333]b. Organisation of the Respiratory System and Mechanical Breathing
The respiratory system consists of the nose, mouth, pharynx, larynx, trachea, bronchi, bronchioles, alveoli, and lungs (NICE, 2023). These structures work together to move air into and out of the body. The diaphragm and intercostal muscles between the ribs help expand and contract the lungs during breathing. Air usually enters through the mouth or nose, where the nose filters, moistens, and warms it. Next, air travels through the pharynx and larynx before reaching the trachea, commonly called the windpipe (NICE, 2023). The trachea splits into two primary bronchi, one for each lung. Inside the lungs, these bronchi divide into smaller bronchi and bronchioles. The bronchioles carry air to small air sacs called alveoli. The alveoli are the primary sites of gas exchange.
The respiratory system has several protective mechanisms, including mucus that traps dust, particles, and certain microorganisms, while tiny hair-like structures called cilia help move mucus toward the throat, protecting the lower airways (Do and Musch, 2022). But these defences cannot remove every harmful substance, especially when a person breathes repeatedly during cigarette smoking or exposure to other irritants. Mechanical respiration, also called ventilation, is the movement of air into and out of the lungs (Lang, 2023). It happens because changes in chest volumes create changes in pressure. 
Inhalation: During normal inhalation, the diaphragm contracts and moves downwards. The external intercostal muscles engage, raising the ribs upward and outward. These movements increase the chest cavity volume (National Health Service, 2025). As the lungs expand, pressure inside them falls below atmospheric pressure. Air enters the lungs as it moves from areas of high pressure to areas of low pressure. 
Exhalation: During normal exhalation, the diaphragm relaxes and moves upwards. The external intercostal muscles also loosen, enabling the ribs to descend and move inward. The chest cavity decreases in volume, and the lungs shrink (National Health Service, 2025). The pressure rises above atmospheric pressure, causing air to exit. Forced exhalation uses additional muscles, including abdominal muscles. 
In people with asthma, the airway walls may swell, the surrounding muscles may tighten, and extra mucus may develop. These changes narrow the airways and increase airflow resistance (NHS England, 2022). Exhalation can become difficult because air might become trapped behind narrowed airways. As a result, a person may wheeze, feel breathless or experience chest tightness. Understanding ventilation helps adolescents to recognise why asthma can affect everyday activities and why prescribed treatment and avoiding personal triggers are essential. 
[bookmark: _Toc242809334]c. Gas Exchange in the Lungs 
Gas exchange involves oxygen entering the bloodstream and carbon dioxide leaving it. It occurs primarily in the alveoli, small air sacs at the ends of the bronchioles (Do and Musch, 2022). The lungs contain millions of alveoli, which provide a large surface area for gas exchange. Their walls are very thin and surrounded by small blood vessels called capillaries. These features allow gases to move quickly between the air and the blood. When a person inhales, fresh air containing oxygen travels into the alveoli. The oxygen concentration, or partial pressure, is higher in the alveoli than in the blood arriving from the body (Reddy et al., 2022). As a result, oxygen diffuses across the thin alveolar and capillary walls into the bloodstream. Diffusion is the process by which particles move from a region of higher partial pressure to one of lower partial pressure.
As soon as oxygen enters the bloodstream, most of it binds to haemoglobin in red blood cells. Haemoglobin transports oxygen throughout the bloodstream to the body's tissues. Cells use oxygen in aerobic respiration to extract energy from nutrients (NICE, 2024). This energy supports essential bodily activities, including muscle movement, growth, and normal organ function. Cells generate carbon dioxide as a metabolic byproduct. The blood carries this gas back to the lungs. The partial pressure of the substance is higher in the incoming blood than in the air in the alveoli (National Health Service, 2026). Therefore, carbon dioxide diffuses across the capillary and alveolar walls into the alveoli. Then, it is removed from the body when the person exhales. 
Asthma can interfere with this process when inflammation, muscle tightening and mucus narrow the airways (NICE, 2024). Less air may reach some alveoli by reducing ventilation and making gas exchange less effective in affected areas. During a severe asthma attack, oxygen levels may fall. Carbon dioxide can also build up if ventilation becomes insufficient. It can be dangerous and requires urgent medical care. Therefore, it is essential to understand that asthma mainly affects airflow rather than directly damaging every alveolus. 
[bookmark: _Toc242809335]d. How irritants cause inflammation and affect respiration 
Irritants are substances that can disturb or damage the airway lining. Examples include cigarette smoke, vaping aerosols, air pollution, dust, and cleaning chemicals (NHS UK, 2026). Respiratory infections such as colds and flu can also trigger asthma symptoms. When an irritant enters the airways, the body’s immune system may react. Inflammation involves releasing chemical signals that attract inflammatory cells to the airway lining (Kim et al., 2025). The airway walls become swollen and surrounding smooth muscles may tighten. The glands and cells lining the airways may also produce more mucus. These changes reduce the space available for air to pass through. 
Cigarette smoke includes toxic substances that can cause irritation in the airways and may adversely affect asthma management. Second-hand smoke can also trigger some symptoms, even when vaping does not produce tobacco smoke, but its aerosol is not harmless. It may contain nicotine, fine particles, and other chemicals that can irritate the respiratory system. Some studies explained that vaping can cause airway inflammation, although more evidence is required for its long-term negative effects (Darbre, 2023). Therefore, adolescents should not assume that vaping is safe because it is different from smoking. 
The narrowing increases airflow resistance, so a person may find it difficult, especially when breathing out. Respiratory infections can increase airway inflammation and mucus production. Crowded social environments may increase contact with infected people, but infection is not inevitable (Kopa-Stojak and Pawliczak, 2024). Other factors, including ventilation and personal contact, can also influence exposure. Its effects can vary between individuals. For example, one adolescent may experience a mild cough while another may develop a serious exacerbation. Repeated exposure to triggers, poor inhaler technique or missed preventer doses may contribute to poor control (National Health Service, 2025). Therefore, nurses should ask about an individual’s lifestyle, symptoms, and treatment without directly blaming young people.  
[bookmark: _Toc242809336]e. Recording and Tracking Respiratory Functions including Peak Flow
Recording respiratory functions may help people with asthma to understand their symptoms and recognise changes in their condition. Useful information includes coughing, wheezing, night-time symptoms and activity limitations. Keeping a regular record may help adolescents and their healthcare team to identify patterns and decide whether the current management plan needs updating. 
A peak flow meter is a compact instrument that records how quickly an individual can expel air from their lungs (NICE, 2024). A low reading may indicate narrowed airways. To measure peak flow, the person should reset the meter, stand or sit upright, and take a deep breath. Peak flow readings differ between individuals and can be affected by age, height, gender, effort and time of day (NHS UK, 2025). Therefore, a single reading should not be interpreted without considering the person’s usual readings, symptoms and clinical advice. Tracking readings over time may help identify patterns, such as lower results during a respiratory infection or after smoke exposure. This information can help patients to discuss possible triggers with their nurse. 
Regular peak flow monitoring is not necessary for every person with asthma. The NICE (2021a) guidelines recommend against routine PEF monitoring to assess asthma control unless there is a specific justification, such as explicit mention in a personalised asthma action plan. Adolescents who have been advised to monitor peak flow should follow their individual action plan and record readings as instructed. The plan should explain when to continue usual treatment and when to seek medical advice. A normal peak flow reading does not rule out a serious asthma attack. If breathing becomes difficult or the reliever inhaler does not help, the person should follow their emergency plan and call emergency numbers if available (National Health Service, 2026). Monitoring supports self-management, but it should not delay the urgent care needed. 
[bookmark: _Toc242809337]f. Evidence-based recommendations for lifestyle changes 
Adopting lifestyle modifications can assist teenagers in managing their asthma more effectively and decrease the likelihood of exacerbations. These changes should support prescribed treatment, not replace it.
Quit smoking and steer clear of second-hand smoke: Cigarette smoke irritates the airways and can increase inflammation. Adolescents who smoke should be encouraged to stop with support from their GP or nurse (NICE, 2021a). They should also avoid smoky environments if possible. NICE recommends asking young people with asthma about smoking and vaping to offer suitable support. 
Avoid Vaping: Vaping is not risk-free and may trigger symptoms or inflammation. Adolescents should be encouraged not to vape and to seek help if they already do (NICE, 2024). Advice should be supportive rather than judgmental because young people may feel pressure from friends or find nicotine difficult to stop using. 
Reduce exposure to personal triggers: Patients should identify triggers such as pollen, dust, mould, air pollution and strong fumes. They can check local air quality, avoid heavy pollution when possible, and improve ventilation when appropriate (National Health Service, 2025). Keeping a symptom diary may help to identify patterns, although several triggers can act together. 
Maintain Physical Activity: Regular exercise supports overall health and fitness, and adolescents should not avoid exercise unnecessarily because of asthma (NHS England, 2022). They should follow their prescribed treatment plan and discuss exercise-related symptoms with their healthcare professional. 
Prevent and Manage Infections: Young people should practise good hand hygiene, follow relevant vaccination advice, and seek clinical guidance when infections worsen and affect asthma (NICE, 2021b). 
Follow Treatment and Attend Reviews: Adolescents should use only prescribed inhalers and carry their reliever and follow a personalised asthma action plan. Nurses should regularly check inhaler technique, discuss barriers to treatment, and arrange regular reviews. NICE (2018) recommended providing a written action plan to support self-management. 
[bookmark: _Toc242809338]g. Conclusion 
Asthma is a chronic condition that causes swelling and constriction of the airways, making it hard to breathe. Understanding the respiratory system helps adolescents to learn how ventilation moves air into the lungs and how gas exchange supplies oxygen to the blood while removing carbon dioxide. Smoking, vaping and air pollution can worsen inflammation and increase the risk of asthma flare-ups. Recording symptoms and peak flow readings can help young people to recognise changes and discuss possible triggers with their healthcare team. Peak flow results can be considered alongside symptoms when planning individual management. A normal reading does not guarantee that an asthma attack is harmless. The GP asthma clinic plays an important role in providing clear information, checking inhaler technique, and encouraging healthy lifestyle choices. By avoiding harmful irritants and following prescribed treatments, adolescents can improve asthma control and reduce avoidable risks. 
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