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Introduction.
This report is based on the case study 2 of a practice nurse working alongside a General Practitioner (GP) in a fortnightly asthma clinic for adolescents with asthma. The clinic has been introduced because an increasing number of young people who had asthma during childhood are now attending the GP surgery with more frequent and severe asthma exacerbations. Discussions with the clinical team have identified that lifestyle changes during adolescence, including smoking, vaping and spending time in crowded environments such as bars and clubs, are contributing to poor asthma control. In addition, many of the adolescents have a limited understanding of their condition, reducing their ability to engage effectively with their asthma care plans and manage their respiratory health safely.
A) Asthma is a chronic inflammatory disease of the airways that affects millions of people worldwide and is one of the most common long-term respiratory conditions in the United Kingdom. The condition causes inflammation and narrowing of the airways, increased mucus production and bronchoconstriction, resulting in symptoms such as wheezing, coughing, chest tightness and shortness of breath. Although asthma cannot be cured, it can usually be managed successfully through appropriate medication, regular monitoring and healthy lifestyle choices. The NHS (2026)
Several factors can increase the risk of developing asthma or worsening existing symptoms. These include a family history of asthma, allergies, exposure to tobacco smoke, vaping, air pollution, respiratory infections and poor adherence to prescribed asthma medication. As highlighted in the case study, adolescents are particularly vulnerable because lifestyle choices and increased social interaction may expose them to additional asthma triggers. Without a good understanding of how the respiratory system functions and how these risk factors affect their lungs, they may be less likely to recognise worsening symptoms or follow their personalised asthma action plans. (Global Initiative for Asthma, 2025).
The purpose of this report is to provide information that can be used to educate the adolescents attending the asthma clinic. It will describe the structure and function of the respiratory system, explain the processes of mechanical respiration and gas exchange, examine how smoking, vaping and respiratory infections affect lung function, discuss the importance of recording and monitoring respiratory data such as peak flow readings, and provide evidence-based lifestyle recommendations to help young people improve their asthma control and reduce the risk of future asthma exacerbations.
B) Structure of the Respiratory System and Mechanical Respiration
The respiratory system consists of the upper airways (nose, nasal cavity, pharynx, larynx) and lower airways (trachea, bronchi, bronchioles) ending in the alveoli—tiny air sacs where gas exchange occurs. The lungs are paired organs within the thoracic cavity, protected by the rib cage and separated by the mediastinum. The right lung has three lobes; the left has two. Each lung is covered by visceral pleura, with parietal pleura lining the chest wall; the pleural space contains a thin film of fluid that allows frictionless movement.
(West & Luks, 2021).

Mechanical (ventilation) respiration is the process of moving air into and out of the lungs. Inspiration is an active process driven mainly by contraction of the diaphragm (innervated by the phrenic nerve) and external intercostal muscles.
lowering intrapleural and alveolar pressure below atmospheric pressure so that air flows inward. Expiration at rest is largely passive: elastic recoil of the lungs and chest wall reduces thoracic volume, raising alveolar pressure above atmospheric pressure and driving air out. Forced expiration recruits internal intercostals and abdominal muscles.
Airflow is governed by the pressure gradient and airway resistance. Resistance is normally low but rises sharply when airways narrow (as in asthma). The trachea and larger bronchi are held open by cartilage; smaller bronchioles rely on smooth-muscle tone and radial traction from surrounding lung tissue. (Gibson & Powell, 2004)
C) Gas Exchange in the Lungs
Gas exchange is the process by which oxygen enters the bloodstream and carbon dioxide is removed from the body. This process occurs in the alveoli, which are tiny air sacs located at the end of the bronchioles within the lungs. The alveoli are surrounded by a network of small blood vessels called pulmonary capillaries, allowing gases to move efficiently between the air and the blood.
During inhalation, air containing oxygen travels through the respiratory tract and reaches the alveoli. Oxygen moves from the alveoli into the surrounding capillary blood through a process called diffusion. This occurs because the concentration of oxygen is higher in the alveoli than in the deoxygenated blood arriving from the pulmonary artery. Oxygen then binds to haemoglobin within red blood cells and is transported around the body to support cellular respiration and energy production.
At the same time, carbon dioxide, which is produced as a waste product of cellular metabolism, is carried in the blood back to the lungs. Carbon dioxide levels are higher in the pulmonary capillary blood compared with the air inside the alveoli, causing carbon dioxide to diffuse across the alveolar membrane into the alveoli. It is then removed from the body during exhalation. Asthma Management (2024)
Effective gas exchange depends on healthy alveoli, a good blood supply and clear airways. In individuals with asthma, airway inflammation, swelling and mucus production can restrict airflow and reduce the movement of air into and out of the lungs. This can make it more difficult for oxygen to reach the alveoli and for carbon dioxide to be removed efficiently, contributing to symptoms such as breathlessness and wheezing. (West & Luks, 2021).
D) Impact of Irritants on Lung Tissue and Respiration
Irritants such as cigarette smoke, vape aerosols, and respiratory pathogens trigger inflammation in susceptible airways. Epithelial cells release cytokines and chemokines that recruit eosinophils, neutrophils, and mast cells. Mast-cell degranulation releases histamine, leukotrienes, and prostaglandins, causing bronchoconstriction, mucosal oedema, and increased mucus production. 
Chronic exposure leads to airway remodelling: smooth-muscle hypertrophy, subepithelial fibrosis, and goblet-cell hyperplasia. British Thoracic Society (2024)
These changes narrow the airway lumen, markedly increasing resistance (especially during expiration). Air trapping occurs, residual volume rises, and the work of breathing increases. Gas exchange is impaired by ventilation-perfusion mismatch: some alveoli are poorly ventilated yet still perfused, producing arterial hypoxaemia. Hyperinflation flattens the diaphragm, reducing its mechanical efficiency. Clinically this manifests as wheeze, dyspnoea, reduced peak expiratory flow, and, in severe exacerbations, respiratory failure. NHS asthma (2025)
Smoking and vaping introduce additional toxins (nicotine, formaldehyde, acrolein, ultrafine particles) that amplify oxidative stress and further damage the epithelium. Viral infections (rhinovirus, influenza, RSV) exploit already inflamed airways, often precipitating acute attacks.  Asthma + Lung UK. (2026)
E) Recording and Tracking Respiratory Function
Recording and tracking respiratory function is an essential aspect of asthma management, as it enables individuals to monitor changes in their breathing and identify early signs of worsening asthma. One of the most used methods is measuring peak expiratory flow (PEF) using a peak flow meter. Peak flow measures the maximum speed at which a person can exhale air from their lungs, providing an indication of how well the airways are functioning. Regular monitoring allows patients and healthcare professionals to assess whether asthma is well controlled or whether treatment requires adjustment.
For adolescents with asthma, recording peak flow readings each day helps establish their personal best peak flow value, which serves as a baseline for comparison. A reduction in peak flow readings may indicate increasing airway inflammation or narrowing before symptoms such as wheezing or breathlessness become noticeable. Early detection enables individuals to follow their personalised asthma action plan, increase medication if advised, and seek medical attention promptly, thereby reducing the risk of severe asthma attacks and emergency hospital admissions. (NICE, 2024)
In addition to peak flow monitoring, patients should record asthma symptoms, inhaler use, and exposure to potential triggers such as smoking, vaping, allergens or respiratory infections. Keeping a symptom diary helps identify patterns and factors that contribute to asthma exacerbations, allowing individuals to avoid known triggers and improve self-management. For example, consistently lower peak flow readings after exposure to cigarette smoke or during viral infections may indicate that these factors are worsening asthma control.
Regular monitoring also enables healthcare professionals, including practice nurses and GPs, to evaluate the effectiveness of prescribed treatments during asthma review appointments. Comparing peak flow readings over time helps determine whether medication is controlling airway inflammation or whether changes to treatment or inhaler technique are required. It also supports shared decision-making between healthcare professionals, patients and their families, encouraging adolescents to take an active role in managing their condition. (Li et al., 2022).
F) Evidence-based recommendations on lifestyle changes to improve asthma control
Adopting healthy lifestyle behaviours can significantly improve asthma control, reduce the frequency of exacerbations and enhance quality of life for adolescents with asthma. Healthcare professionals, including practice nurses, play an important role in educating patients about lifestyle modifications that support effective self-management.
One of the most important recommendations is to stop smoking and avoid exposure to second-hand smoke. Tobacco smoke contains harmful chemicals that irritate and inflame the airways, increasing mucus production and reducing lung function. Smoking also decreases the effectiveness of inhaled corticosteroids, making asthma more difficult to control. Adolescents should be offered advice on smoking cessation and referred to local stop-smoking services where appropriate.
 (Thomson, Polosa, & Sin, 2022)
Avoiding vaping is also recommended. Although some people believe vaping is less harmful than smoking, e-cigarette vapour contains substances that can irritate the respiratory tract and trigger asthma symptoms. Research suggests that vaping may increase airway inflammation and worsen respiratory health, particularly in young people with existing asthma. Therefore, healthcare professionals should educate adolescents about the potential risks of vaping and encourage them to avoid its use. 
(Pinnock, 2015).
Regular physical activity should be encouraged as part of a healthy lifestyle. Exercise can improve cardiovascular fitness, strengthen the respiratory muscles and contribute to better overall health. Individuals with asthma should follow their personalised asthma action plan and use their reliever inhaler before exercise if advised by their healthcare professional. Choosing suitable activities and ensuring asthma is well controlled can help minimise exercise-induced symptoms. 
(Kundu et al., 2025).
Maintaining a healthy diet and body weight can also support asthma management. A balanced diet rich in fruit, vegetables, whole grains and lean protein provides essential nutrients that support immune function and may help reduce inflammation. Maintaining a healthy weight reduces the strain on the respiratory system and is associated with improved asthma control and fewer symptoms.
 (Gibson & Powell, 2004).

Reducing exposure to known asthma triggers is another important lifestyle change. Patients should identify and avoid triggers such as pollen, dust mites, pet dander, mould, strong perfumes and air pollution whenever possible. Good household ventilation, regular cleaning and using allergy-proof bedding can help reduce exposure to indoor allergens.
Preventing respiratory infections is particularly important because viral infections are a common cause of asthma exacerbations. Adolescents should practise good hand hygiene, avoid close contact with people who are unwell where possible, and keep up to date with recommended vaccinations, including the annual influenza vaccine if advised. These measures can reduce the likelihood of infections that may worsen asthma symptoms.
Patients should take preventer inhalers as prescribed, even when symptoms are well controlled, and ensure they use the correct inhaler technique. Recording peak flow readings and monitoring symptoms can help detect early signs of deterioration, allowing treatment to be adjusted promptly and reducing the risk of severe asthma attacks. Regular asthma reviews with healthcare professionals provide opportunities to assess asthma control, reinforce education and update personalised asthma action plans.
Overall, evidence indicates that combining healthy lifestyle behaviours with appropriate medication, self-monitoring and ongoing education can improve asthma control, (Gibson & Powell, 2004).
Conclusion.
Asthma in adolescence is shaped by both underlying biological changes in the airways and a range of modifiable lifestyle factors. A clear understanding of the structure of the respiratory system, the mechanics of breathing, and the process of gas exchange helps young people recognise why exposure to irritants such as cigarette smoke, vape aerosols and respiratory viruses leads to airway inflammation, swelling and increased symptoms. Care Excellence. (2024).
Regular recording of peak flow readings and symptoms provides an objective way to detect early deterioration, enabling timely adjustments to treatment and safer self-management. When this monitoring is combined with complete cessation of smoking and vaping, consistent use of prescribed inhaled therapy with correct technique, maintenance of a healthy weight, regular physical activity, and sensible reduction of infection risk, most adolescents can achieve substantially better asthma control and a lower risk of serious exacerbations.
Practice nurses and GPs working in structured asthma clinics are ideally placed to deliver this education in a supportive, age-appropriate way. By equipping young people with both knowledge and practical skills, clinicians can foster lifelong confidence in managing their respiratory health effectively.
Global Initiative for Asthma. (2025)
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