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Introduction
Asthma is a long-term respiratory condition characterised by variable wheezing, coughing, chest tightness and breathlessness. The symptoms develop when the airways become inflamed and narrowed, restricting airflow. Asthma often begins in childhood, although symptoms and severity can change as a young person grows. Common triggers include viral infections, pollen, exercise, cold air and tobacco smoke (NHS, 2024; GINA, 2025).
Adolescence is a particularly important period because young people become more independent and participate in school, sport and social activities. Some may forget their medicines, find inhaler use embarrassing or struggle to recognise worsening symptoms. Poorly controlled asthma can affect sleep, concentration, attendance and confidence. A personal or family history of asthma or allergic rhinitis may increase suspicion, but symptoms and family history alone cannot establish a diagnosis (NICE, 2024; GINA, 2025).
This report examines normal respiratory anatomy and physiology before explaining how asthma disrupts airflow. It considers the influence of infections, exercise and environmental exposures, then evaluates how monitoring and health information support diagnosis and management. Finally, it recommends realistic lifestyle measures and explains the contribution of healthcare professionals to education and self-management. Understanding the connection between normal lung function and asthma helps explain why timely assessment, effective treatment and personalised support are essential during adolescence (Papi et al., 2018; NICE, 2024).
Asthma affects people differently, and an adolescent may have long periods without obvious symptoms followed by episodes of worsening breathing. Recognising this variation is important because occasional symptoms should not be dismissed, particularly when they interrupt sleep or exercise. A clear history and suitable breathing tests help distinguish asthma from other causes of breathlessness (NICE, 2024; GINA, 2025).
Gas exchange depends on diffusion: gases move from an area of higher partial pressure to one of lower partial pressure. Oxygen crosses the alveolar and capillary walls into the blood, while carbon dioxide moves towards the alveoli. The large number of alveoli and their thin walls make this exchange efficient during normal breathing (OpenStax, 2022).
During physical activity, working muscles need more ATP, so ventilation increases to support oxygen delivery and carbon dioxide removal. The diaphragm remains the main muscle of inspiration, while additional breathing muscles may assist when demand rises. This helps explain why a restriction in airflow may be more noticeable during running than at rest (OpenStax, 2022; Weiler et al., 2016).
The respiratory system brings oxygen into the body and removes carbon dioxide. Air enters through the nose or mouth, passes through the pharynx, larynx and trachea, and then travels into the two main bronchi. Within each lung the bronchi divide into narrower bronchioles, ending in clusters of tiny air sacs called alveoli. Figure 1 illustrates these structures and the route taken by inhaled air (OpenStax, 2022; Hall and Hall, 2021).
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Figure 1. Anatomy of the human respiratory system (Source: OpenStax, n.d.).
The alveoli have thin walls and are surrounded by capillaries. Oxygen diffuses from alveolar air into the blood, while carbon dioxide diffuses from blood into the alveoli to be exhaled. Haemoglobin in red blood cells carries most oxygen to body tissues, where it supports aerobic respiration and the production of adenosine triphosphate (ATP), the energy required for cellular activity (OpenStax, 2022).
Breathing depends on pressure changes in the chest. During inspiration the diaphragm contracts and flattens, while external intercostal muscles raise the ribs. Chest volume increases, pressure inside the lungs falls and air enters. During quiet expiration these muscles relax, and elastic recoil pushes air out. During exercise, breathing becomes faster and deeper to meet greater oxygen demand and remove additional carbon dioxide (OpenStax, 2022).
The airway lining produces mucus that traps particles, while cilia move trapped material towards the throat. Smooth muscle around the bronchi and bronchioles helps regulate airway diameter. In healthy lungs the airways permit relatively easy airflow. In asthma, swelling, excess mucus and contraction of smooth muscle narrow the airway lumen. This increases resistance, especially when breathing out, and helps explain wheezing and breathlessness (Papi et al., 2018; GINA, 2025).
In some adolescents, allergic inflammation contributes to increased airway sensitivity. Pollen or dust mites may provoke an immune response, which can increase swelling and mucus production. However, not every person with asthma has the same triggers or inflammatory pattern. Management therefore needs to consider the individual rather than assuming that all asthma is identical (Papi et al., 2018; GINA, 2025).
An important distinction is that asthma-related breathlessness is not always caused by poor physical fitness. An adolescent who struggles during running may have exercise-induced bronchoconstriction, poorly controlled asthma or another health problem. Assessment is needed before deciding on treatment or restricting exercise. With suitable management, physical activity can support rather than undermine respiratory wellbeing (Weiler et al., 2016; Eichenberger et al., 2013).
Section 2: Pathophysiology and Impact
Asthma involves airway inflammation, heightened sensitivity to triggers and variable obstruction of airflow. In some people allergic immune responses involving eosinophils contribute to inflammation, although the underlying pattern differs between individuals. A trigger such as pollen, viral infection or smoke can cause airway smooth muscle to contract, the lining to swell and mucus production to increase. These combined changes reduce the space through which air can pass (Papi et al., 2018; Reddel et al., 2022; GINA, 2025).
Narrower airways create greater resistance to airflow, particularly during expiration. Some air may become trapped, increasing the effort needed to breathe. Irritated airways can cause coughing, while air moving through narrowed passages can produce wheezing. A severe exacerbation can reduce ventilation significantly and requires urgent medical treatment. The intensity of symptoms varies, so apparent improvement between episodes does not exclude asthma (NHS, 2024; GINA, 2025).
Respiratory infections can aggravate existing airway inflammation and trigger attacks. Exercise can also provoke temporary bronchoconstriction in susceptible young people because rapid breathing changes airway temperature and moisture. Nevertheless, exercise is beneficial when asthma is well controlled; research indicates that structured physical activity improves fitness in people with asthma. Breathlessness during sport should therefore prompt assessment rather than an automatic recommendation to stop exercising (Weiler et al., 2016; Eichenberger et al., 2013).
Environmental factors also matter. Tobacco smoke, vaping aerosols, indoor mould and outdoor pollution may irritate the airways and worsen control. Obesity is associated with asthma and may alter breathing mechanics, but body size alone does not explain an individual adolescent’s breathlessness. A careful assessment must consider other possible causes. Poor control can disrupt sleep, school attendance and participation in sport, with consequences for confidence and quality of life (Forno and Celedón, 2017; WHO, 2024; NICE, 2024).
The value of monitoring lies in identifying patterns rather than relying on a single reading. For example, a young person may have normal breathing measurements at an appointment but still report symptoms at night or during sport. Clinicians should compare symptom history with objective test results and consider further assessment when findings do not agree (NICE, 2024; GINA, 2025).
A personalised action plan is especially useful at school, where parents may not be present. It can explain usual treatment, early warning signs and when to seek help. Adolescents should be involved in understanding the plan, while adults retain appropriate oversight. This supports independence without expecting the young person to manage serious symptoms alone (NICE, 2024; GINA, 2025).
Education should also explore practical barriers to treatment. Some adolescents may forget their preventer inhaler or feel uncomfortable using it in front of friends. A respectful conversation about school routines, privacy and confidence may uncover problems that
a simple instruction to take medication would miss. This supports more realistic and person-centred asthma care (NICE, 2024; GINA, 2025).
The effectiveness of lifestyle recommendations should be reviewed over time. For example, reducing smoke exposure may help symptoms, but it will not replace prescribed anti-inflammatory treatment. Likewise, increasing exercise is valuable, but repeated breathlessness requires reassessment. Combining self-management education with clinical review is more useful than treating lifestyle advice as a substitute for medical care (NICE, 2024; GINA, 2025).

Section 3: Diagnosis, Monitoring and Data Use
Diagnosis begins with a structured history of wheeze, cough, breathlessness, chest tightness, variation in symptoms and possible triggers. Clinicians should ask about family history and consider alternative explanations. NICE advises that asthma should not be confirmed from symptoms alone: objective evidence is required where possible. For children aged 5–16, the pathway includes fractional exhaled nitric oxide (FeNO), spirometry with bronchodilator reversibility and, in appropriate circumstances, peak-flow variability (NICE, 2024).
FeNO can indicate a type of airway inflammation. Spirometry measures airflow, including the volume forcibly exhaled in one second, while bronchodilator reversibility assesses improvement after an inhaled medicine opens the airways. Peak-flow measurements can show variation over time. However, a single normal result does not always rule out asthma, and test findings must be interpreted alongside symptoms and clinical history (NICE, 2024; GINA, 2025).
After diagnosis, reviews should consider daytime and night-time symptoms, activity limitation, reliever use, missed school, attacks and emergency attendance. Validated questionnaires can support this discussion. Regular peak-flow recording is not needed for everyone but may be useful when included in an individual action plan. Inhaler technique and adherence should be checked because incorrect use can reduce medicine reaching the lungs (NICE, 2024; GINA, 2025).
Section 4: Evidence-Based Lifestyle Recommendations
First, adolescents need individualised treatment reviews and clear education about prescribed inhalers. Inhaled corticosteroid-containing treatment reduces airway inflammation and is central to asthma management. Young people should demonstrate their inhaler technique at appointments, discuss barriers to taking treatment and receive a written action plan explaining what to do if symptoms worsen. Treatment decisions must be made with a qualified clinician (NICE, 2024; GINA, 2025).
Second, physical activity should be encouraged rather than routinely restricted. Walking, swimming, cycling and school sport can support cardiovascular fitness, emotional wellbeing and social inclusion. A suitable warm-up and access to prescribed treatment may help some adolescents with exercise-related symptoms. Persistent breathlessness or wheeze during activity warrants a review of asthma control and possible alternative causes (Eichenberger et al., 2013; Weiler et al., 2016).
Third, avoidable triggers should be addressed without imposing unrealistic restrictions. A smoke-free home, avoiding vaping, managing damp or mould and recognising seasonal pollen patterns may help reduce symptoms. Where allergic rhinitis is present, appropriate assessment and treatment can improve comfort. Respiratory infections should be taken seriously, and recommended vaccinations discussed with healthcare professionals according to current eligibility (NICE, 2024; NHS, 2024).
Finally, balanced nutrition, adequate sleep and supportive weight management can promote general health. Discussions about weight should be respectful and should not replace assessment of respiratory symptoms. As adolescents become more independent, parents, schools and healthcare teams can support gradual responsibility for medicines, symptom recognition and knowing when to seek help. Shared decisions may improve confidence and engagement with long-term care (Forno and Celedón, 2017; GINA, 2025).
Conclusion
Asthma affects the normal function of the respiratory system through inflammation, smooth-muscle contraction and excess mucus. These changes narrow the bronchi and bronchioles, increase airflow resistance and make breathing out more difficult. Understanding the route of air through the lungs, the mechanics of ventilation and gas
exchange helps explain the symptoms experienced by adolescents with asthma (OpenStax, 2022; Papi et al., 2018).
Adolescents may experience additional difficulties because asthma can interrupt exercise, sleep, school and social activities while they are learning to manage their own health. Triggers include infections, allergens, smoke and pollution, but breathlessness should not automatically be attributed to asthma without assessment. Objective testing, symptom reviews and careful interpretation of health information are important for accurate diagnosis and ongoing monitoring (NICE, 2024; GINA, 2025).
Good management combines appropriate prescribed treatment with correct inhaler technique, a written action plan, physical activity and sensible reduction of relevant triggers. Healthcare professionals have an important role in teaching adolescents and families, identifying poor control and supporting increasing independence. With individualised care, many young people can remain active and participate fully in everyday life (NICE, 2024; Eichenberger et al., 2013).
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