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1. Introduction
Asthma is a long-term respiratory condition that affects the airways in the lungs. It is associated with inflammation and increased sensitivity of the airways, which can cause them to narrow when a person encounters certain triggers. Common symptoms include coughing, wheezing, chest tightness and shortness of breath. Symptoms can vary over time and may become worse at night, during exercise or following exposure to smoke, dust, pollen or respiratory infections (World Health Organization, 2026).
Asthma can affect people of all ages, including adolescents. During adolescence, young people may begin smoking or vaping, spend more time in crowded environments and become more independent in managing their medication. These changes can create additional challenges for people who already have asthma. Tobacco smoke, vaping aerosols, air pollution and respiratory infections can worsen symptoms and contribute to asthma attacks (World Health Organization, 2024; Global Initiative for Asthma, 2026).
Asthma cannot currently be cured, but appropriate treatment and self-management can help control symptoms and reduce the risk of severe attacks. This report examines respiratory anatomy, breathing mechanics, gas exchange, airway inflammation, peak-flow monitoring and lifestyle measures for managing asthma in adolescents.
 2. Structure of the Respiratory System and Mechanical Breathing
The respiratory system supplies oxygen to the body and removes carbon dioxide produced during cellular metabolism. Its main structures include the nose, mouth, pharynx, larynx, trachea, bronchi, bronchioles and lungs. 
Air normally enters through the nose or mouth. The nose helps filter, warm and moisten inhaled air, while mucus and small hair-like structures called cilia help remove particles from the respiratory tract. Air then passes through the pharynx and larynx into the trachea. The trachea divides into the right and left main bronchi, which enter the lungs and branch into smaller bronchi and bronchioles. These smaller airways eventually lead to clusters of alveoli, where oxygen and carbon dioxide are exchanged between air and blood (Hall, 2021).
The lungs are located in the chest cavity and are surrounded by the pleural membranes. Pleural fluid between these membranes reduces friction as the lungs move during breathing. The diaphragm, a dome-shaped muscle beneath the lungs, is the main muscle involved in normal inspiration. The external intercostal muscles between the ribs also assist breathing.
During inspiration, the diaphragm contracts and moves downwards, while the rib cage moves upwards and outwards. This increases the volume of the chest cavity and reduces pressure inside the lungs relative to atmospheric pressure. Air consequently flows into the lungs. During quiet expiration, the diaphragm and external intercostal muscles relax. The elastic recoil of the lungs and chest wall reduces thoracic volume, causing air to move out.
In asthma, narrowed airways increase resistance to airflow. The person may need greater effort to breathe, particularly during expiration. Air can become trapped behind narrowed airways, making it difficult to empty the lungs fully. This can cause breathlessness, wheezing and chest tightness. The severity of these effects depends on the degree of airway narrowing and inflammation (National Heart, Lung, and Blood Institute, n.d.).
3. Gas Exchange in the Lungs
Gas exchange is the process through which oxygen enters the blood and carbon dioxide leaves it. It takes place mainly in the alveoli, which are small air sacs surrounded by networks of pulmonary capillaries. Their large surface area, thin walls and close contact with blood vessels allow gases to move efficiently between the air and blood.
When a person inhales, oxygen-rich air reaches the alveoli. The partial pressure of oxygen is higher in the alveolar air than in the deoxygenated blood arriving through the pulmonary arteries. Oxygen therefore diffuses across the alveolar-capillary membrane into the blood. Most of this oxygen binds to haemoglobin inside red blood cells and is transported to tissues throughout the body.
At the same time, carbon dioxide moves in the opposite direction. Blood arriving at the lungs contains carbon dioxide produced by cellular metabolism. Because its partial pressure is higher in the blood than in the alveoli, carbon dioxide diffuses into the alveolar air and is removed during expiration (Hall, 2021; National Heart, Lung, and Blood Institute, n.d.).
For effective gas exchange, air must reach the alveoli and blood must flow through the surrounding capillaries. Asthma mainly affects airflow by narrowing the conducting airways. During a severe attack, ventilation may become uneven because some regions of the lungs receive less air than others. This can interfere with the balance between ventilation and blood flow, reducing the efficiency of oxygen transfer.
Carbon dioxide removal can also become impaired during severe asthma. A person who is struggling to breathe should not assume that wheezing is the only sign of danger. Severe breathlessness, difficulty speaking or rapidly worsening symptoms require urgent assessment. Understanding gas exchange helps explain why controlling airway inflammation and recognising worsening symptoms are important parts of asthma management (World Health Organization, 2026).
4. Airway Inflammation and the Effects of Irritants
Asthma involves inflammation and increased responsiveness of the airways. In susceptible individuals, exposure to a trigger can activate inflammatory cells and chemical mediators in the airway lining. These responses can cause swelling of the mucous membrane, increased mucus production and contraction of the smooth muscle surrounding the bronchi and bronchioles. Together, these changes reduce the diameter of the airway and make it harder for air to move through it.
Airway resistance rises sharply as the airway becomes narrower. This is particularly important during expiration, when the pressure surrounding the airways can contribute to further narrowing. The person may develop wheezing, coughing, chest tightness and breathlessness. In more serious cases, mucus and swelling can obstruct airflow sufficiently to cause a dangerous asthma exacerbation (Global Initiative for Asthma, 2026).
Different triggers can produce or worsen these responses. Respiratory infections, including influenza and other viral infections, can increase asthma symptoms and lead to attacks. Allergens such as pollen, mould and house dust mites can also trigger symptoms in susceptible individuals. Cold air, air pollution and strong chemical fumes may irritate the airways, although individual triggers differ (Centers for Disease Control and Prevention, 2026a). 
Smoking and second-hand smoke are particular concerns among adolescents with asthma because tobacco smoke can irritate the respiratory tract, increase inflammation and worsen asthma control. Vaping may also expose the airways to irritating particles and chemicals. These exposures can make asthma symptoms more difficult to manage, so adolescents should avoid smoking, second-hand smoke and vaping to protect their respiratory health (World Health Organization, 2024; Global Initiative for Asthma, 2026).

5. Recording and Monitoring Respiratory Function
Monitoring respiratory symptoms helps patients and healthcare professionals recognise changes in asthma control. Symptoms such as night-time coughing, breathlessness during ordinary activities, frequent reliever-inhaler use and missed school days may indicate that asthma is not well controlled. These changes should be discussed during an asthma review (National Institute for Health and Care Excellence, 2024).
One method of measuring respiratory function is peak expiratory flow (PEF). A peak-flow meter measures how quickly a person can blow air out of the lungs after taking a deep breath. The result is affected by the amount of airway narrowing and the person's effort when performing the test.
To take a reading, the adolescent should follow the instructions given by a healthcare professional. They should reset the meter, stand or sit upright, inhale as deeply as possible and blow out as hard and quickly as possible through the mouthpiece. The test is usually repeated three times, and the highest result is recorded. Readings should be taken consistently and compared with the person's established best value where appropriate (Asthma + Lung UK, n.d.).
A peak-flow diary can include the date, time, reading, symptoms, medication use and possible triggers. Sharing this information with a healthcare professional may help identify patterns and review the management plan.
However, regular peak-flow monitoring is not necessary for everyone with asthma. NICE recommends using it when there is a specific reason, such as when it forms part of a personalised asthma action plan. Symptom monitoring and clinical review remain important even when a peak-flow reading appears normal (National Institute for Health and Care Excellence, 2024).
A personalised written asthma action plan should explain the regular treatment, the steps to take when symptoms worsen and when emergency help is needed. Adolescents should understand their plan and know how to use their inhalers correctly. If breathing becomes severely difficult, speaking or walking becomes difficult because of breathlessness, or the prescribed reliever treatment is not helping, urgent medical assistance is necessary. Monitoring must support appropriate action rather than delay emergency care (Asthma + Lung UK, n.d.; NHS, n.d.).
6. Evidence-Based Lifestyle Recommendations
6.1 Avoid smoking and vaping
Adolescents should be advised not to start smoking or vaping. Those who already smoke or vape should be offered suitable support to stop. They should also avoid second-hand smoke at home, in vehicles and in social settings. This recommendation is supported by evidence linking tobacco exposure with poorer asthma control and increased risk of exacerbations (World Health Organization, 2024).
Advice should be given without judgement because teenagers may feel pressure from friends or may be reluctant to discuss smoking. Confidential, age-appropriate conversations can help healthcare professionals understand these pressures and provide practical support.
6.2 Identify and reduce personal triggers
Patients should learn which triggers affect them rather than trying to avoid every possible environmental exposure. For example, someone affected by house dust mites may benefit from appropriate cleaning and bedding measures, while a person whose symptoms worsen during high pollen levels may need to follow advice about limiting exposure.
Indoor dampness and mould should be addressed where possible. Avoiding strong chemical fumes and reducing exposure to polluted or smoky environments may also help (Centers for Disease Control and Prevention, 2026b).
6.3 Manage respiratory infections
Respiratory infections can worsen asthma and sometimes cause severe attacks. Adolescents should follow appropriate hand hygiene, avoid close contact with people who are unwell when practical and seek advice about recommended vaccinations. Vaccination recommendations should be discussed with a healthcare professional according to age, medical history and local guidance.
Patients should continue their prescribed asthma treatment during illness unless advised otherwise by their clinician. They should follow their action plan and seek medical advice if symptoms deteriorate (Centers for Disease Control and Prevention, 2026a).
6.4 Maintain physical activity
Regular physical activity supports general fitness, cardiovascular health and wellbeing. Asthma should not automatically prevent adolescents from participating in sports or exercise. However, exercise can trigger symptoms in some individuals, especially when asthma is poorly controlled or the air is cold and dry.
Young people should follow their prescribed treatment plan, discuss exercise-related symptoms with their healthcare professional and use medication before exercise only as directed. Appropriate treatment and planning can help them participate more confidently in physical activities (Global Initiative for Asthma, 2026).
6.5 Improve treatment adherence and inhaler technique
Adolescents may forget medication, dislike using inhalers in front of friends or believe that treatment is unnecessary when symptoms are absent. Healthcare professionals should explain the purpose of prescribed medicines and check inhaler technique regularly. Patients should not stop preventer treatment or change doses without clinical advice.
The Global Initiative for Asthma (2026) recommends treatment containing inhaled corticosteroids for adolescents with asthma because these medicines help control airway inflammation and reduce the risk of exacerbations. The appropriate inhaler and treatment schedule should be selected by a qualified healthcare professional.
Regular asthma reviews, an up-to-date written action plan and support from family or school staff, where appropriate, can help young people manage their condition safely. The plan should reflect the adolescent's needs and allow them to take increasing responsibility for their health as they mature.
7. Conclusion
Asthma involves airway inflammation, increased sensitivity and narrowing of the respiratory passages. These changes increase resistance to airflow and can make breathing difficult. Understanding respiratory anatomy and gas exchange helps explain the effects of asthma on normal body functioning.
Symptom records and peak-flow measurements can help identify changes when clinically appropriate. Avoiding smoking and vaping, reducing personal triggers, maintaining physical activity and following prescribed treatment can improve asthma control. Education, regular reviews and an individual action plan can help adolescents manage their condition safely.
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