


























































Supporting Adolescents to Understand and Manage Asthma
Introduction
Asthma is a long-term respiratory condition in which the airways become inflamed and overly sensitive. When a person encounters a trigger, the muscles surrounding the airways may tighten, the airway lining may swell, and additional mucus may be produced. These changes narrow the airways and make breathing more difficult. Common symptoms include wheezing, coughing, breathlessness and chest tightness. Symptoms can vary over time and may be worse at night, early in the morning, during exercise or following exposure to a trigger (NICE, 2024a).
Asthma develops through an interaction between genetic susceptibility and environmental exposure. Important risk factors include a personal or family history of asthma, eczema or allergic rhinitis, exposure to tobacco smoke, air pollution, indoor mould, allergens and some workplace substances. Respiratory infections can trigger exacerbations, while poor inhaler technique and failure to take prescribed treatment can increase the risk of poor control (NICE, 2024a). Adolescence presents particular challenges because young people increasingly manage their own medicines and may begin smoking or vaping. They may also spend more time in crowded places where they can encounter smoke, aerosols and respiratory infections.
This report explains respiratory structure and function, gas exchange, airway inflammation and the value of monitoring. It also provides evidence-based lifestyle recommendations to help adolescents participate effectively in their asthma care.
Structure of the respiratory system and mechanical respiration
The respiratory system includes the nose, mouth, pharynx, larynx, trachea, bronchi, bronchioles, lungs and alveoli. During inhalation, air normally enters through the nose or mouth and passes through the trachea. The trachea divides into two main bronchi, one entering each lung. These branch repeatedly into progressively smaller bronchioles, which end in clusters of microscopic air sacs called alveoli. The right lung has three lobes, whereas the left lung has two and is slightly smaller because it shares space with the heart (Asthma + Lung UK, 2025a).
The lungs are surrounded by a two-layered membrane called the pleura. Pleural fluid between these layers reduces friction and allows the lungs to move smoothly against the chest wall. However, the lungs do not inflate themselves because they contain no skeletal muscle. Mechanical respiration, or pulmonary ventilation, depends mainly on the diaphragm and intercostal muscles.
During inspiration, the diaphragm contracts and flattens while the external intercostal muscles contract, moving the ribs upwards and outwards. This increases the volume of the thoracic cavity and reduces pressure inside the lungs below atmospheric pressure. Air therefore moves into the lungs down a pressure gradient. During quiet expiration, the diaphragm and intercostal muscles relax, the chest cavity becomes smaller, and elastic recoil raises pressure within the lungs. Air then moves out of the body (BBC, 2024). Although expiration is normally passive, the abdominal and internal intercostal muscles may assist during exercise or breathing difficulty.
In asthma, narrowed airways create increased resistance to airflow, particularly during expiration. A young person may therefore need to use accessory muscles in the neck and chest to breathe. Air can become trapped behind narrowed airways, causing hyperinflation and increasing the effort required for each breath.
Gas exchange in the lungs
Gas exchange occurs between the alveoli and the pulmonary capillaries. Alveoli provide a very large surface area and have thin, moist walls. Each alveolus is surrounded by a network of capillaries, and the alveolar and capillary walls are each approximately one cell thick. This short diffusion distance allows gases to move rapidly between air and blood (BBC, 2024).
Gas movement is driven by differences in partial pressure. Inhaled air has a higher oxygen concentration than the deoxygenated blood reaching the lungs. Oxygen therefore dissolves in the alveolar moisture and diffuses across the alveolar-capillary membrane into the blood. Most oxygen binds reversibly to haemoglobin in red blood cells, forming oxyhaemoglobin, and is transported to body tissues. Cells use this oxygen during aerobic respiration to release energy from nutrients.
Meanwhile, blood returning from the tissues contains a higher level of carbon dioxide than alveolar air. Carbon dioxide diffuses in the opposite direction, from the capillaries into the alveoli, before being removed during expiration. The continuous supply of fresh alveolar air and continuous pulmonary blood flow maintain the concentration gradients required for effective exchange (Asthma + Lung UK, 2025a).
Asthma does not usually damage the alveoli directly. However, severe airway narrowing can prevent adequate ventilation of some alveoli. Blood may continue flowing past these poorly ventilated areas, creating an imbalance between ventilation and perfusion. Consequently, less oxygen enters the blood. In a serious attack, exhaustion and inadequate ventilation can also cause carbon dioxide to accumulate. This requires urgent medical treatment.
Irritants, inflammation and impaired respiration
The airways of a person with asthma are chronically sensitive. When irritants or allergens are inhaled, airway cells recognise them as a threat and activate an inflammatory response. Immune cells release chemical mediators that increase blood flow and make small blood vessels more permeable. Fluid subsequently enters the surrounding tissue, causing oedema, or swelling, of the airway lining. Goblet cells may produce additional mucus, while the smooth muscle surrounding the bronchi contracts. Together, swelling, bronchoconstriction and mucus substantially reduce the internal diameter of the airway.
Even a relatively small reduction in airway diameter causes a marked increase in resistance. The young person must therefore work harder to move air, particularly when breathing out. This can cause wheezing, coughing, chest tightness and breathlessness. Mucus may further obstruct small bronchioles, leading to air trapping and uneven alveolar ventilation.
Tobacco smoke contains toxic chemicals and particles that irritate the airways. Both active and passive smoking can worsen symptoms and increase the likelihood of an asthma attack (Asthma + Lung UK, 2026a). Regular smoke exposure may sustain airway inflammation and can reduce the effectiveness of treatment. Smoking in cars and other enclosed spaces is especially harmful because pollutants become concentrated.
Vaping avoids many products of tobacco combustion, but it is not harmless. E-cigarette aerosol can contain nicotine, flavouring chemicals and fine particles. Vaping may inflame the airways, and some people with asthma report symptoms following direct or second-hand exposure. Although vaping is considered less harmful than continued tobacco smoking, its long-term pulmonary effects remain uncertain and it is not recommended for adolescents who do not smoke (Asthma + Lung UK, 2025b).
Respiratory infections can also initiate or intensify airway inflammation. Crowded bars, clubs and similar venues may increase close contact with people carrying respiratory viruses. Such venues may additionally expose adolescents to smoke, vape aerosol, strong fragrances, fog-machine chemicals or poor ventilation. Infection-related inflammation, combined with pre-existing airway sensitivity, can trigger a serious exacerbation. Crowded places do not need to be avoided completely, but adolescents should understand the risks and plan how to manage them.
Recording and tracking respiratory function
Peak expiratory flow is the maximum speed at which a person can force air from fully inflated lungs. It is measured in litres per minute using a handheld peak-flow meter. Because airway narrowing reduces expiratory flow, falling readings can indicate deteriorating asthma control, sometimes before the person recognises symptoms.
For reliable monitoring, the adolescent should stand or sit upright, reset the device, take a full breath, seal their lips around the mouthpiece and blow out once as hard and fast as possible. This should normally be repeated three times, with the highest technically satisfactory value recorded. Measurements should be taken consistently with the same meter and at the times agreed with the asthma nurse.
A diary can record peak flow alongside wheezing, night waking, activity limitation, reliever use, missed medication, infection and exposure to possible triggers. Looking at patterns over several weeks may show, for example, that readings decrease after vaping, during a cold, or when preventer treatment is missed. The patient and clinician can compare current results with the individual's personal best, established when asthma is well controlled (Asthma + Lung UK, 2026b).
However, routine peak-flow monitoring is not necessary for every patient. NICE recommends regular peak expiratory flow monitoring only when there is a person-specific reason, such as its inclusion in a personalised action plan (NICE, 2024a). Some adolescents may manage their condition more effectively by monitoring symptoms and reliever use. Moreover, a normal reading must not override serious symptoms.
Every adolescent should have an age-appropriate personalised asthma action plan. This should explain daily treatment, warning signs, agreed actions if control deteriorates, and what to do during an emergency. Asthma + Lung UK (2026c) describes three core stages: routine management, action when control is worsening, and emergency action during an attack. Tracking is therefore valuable only when readings and symptoms are linked to clear, clinically agreed actions.
Evidence-based lifestyle recommendations
First, adolescents should be supported to avoid smoking and recreational vaping. A non-judgemental discussion is important because criticism may discourage disclosure. Those who smoke should be offered referral to an NHS stop-smoking service, where behavioural support can be combined with appropriate cessation products. Specialist support alongside stop-smoking treatment is more effective than relying on willpower alone (Asthma + Lung UK, 2026d). Young people should also avoid second-hand smoke and vape aerosol where these trigger symptoms.
Second, prescribed inhaled treatment should be used correctly. The practice nurse should check adherence and inhaler technique at every asthma-related review, as recommended by NICE (2024a). Preventer treatment controls airway inflammation and should not be stopped simply because symptoms improve. The adolescent should understand the purpose of each inhaler and follow their current action plan rather than changing doses independently.
Third, physical activity should be encouraged rather than routinely restricted. Regular activity supports cardiovascular fitness, wellbeing and healthy weight, but asthma should be adequately controlled. The young person should warm up, carry the inhaler identified in their action plan, and seek review if exercise repeatedly causes symptoms, because this may indicate poor control.
Fourth, exposure to infections should be reduced through practical measures such as regular handwashing, avoiding sharing drinks or vaping devices, and choosing well-ventilated spaces when possible. Recommended vaccinations should be discussed with the GP or nurse. When attending crowded events, the adolescent should carry their inhaler, tell a friend about their asthma and know how to leave the venue or obtain help if symptoms develop.
Finally, individual triggers should be identified rather than applying excessive restrictions. Keeping a symptom and exposure diary can reveal links with pollen, pets, mould, pollution, strong fragrances, exercise, cold air or infections. Damp and mould at home should be addressed, and pollution forecasts may help a sensitive person plan outdoor activity. Regular clinical reviews should assess symptoms, exacerbations, medication use, inhaler technique, adherence and the continuing suitability of the action plan.
Conclusion
Asthma is a variable inflammatory airway condition in which bronchoconstriction, swelling and mucus restrict airflow. These changes impair pulmonary ventilation and, during a severe exacerbation, can reduce alveolar gas exchange. Smoking, vaping, respiratory infections and other irritants may intensify airway inflammation, making them particularly important considerations for adolescents whose lifestyles and independence are changing.
Safe management requires more than responding to breathlessness. Adolescents need clear education, correct inhaler technique, adherence to prescribed anti-inflammatory treatment, awareness of triggers and a personalised action plan. Symptom records and, where individually appropriate, peak-flow readings can reveal deterioration early and connect warning signs with agreed action. Combining clinical treatment with smoking and vaping avoidance, physical activity, infection prevention and regular review enables young people to participate more confidently and safely in managing their asthma.
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