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Case Study Report: Educating Adolescents with Asthma on Respiratory Health and Self-Management
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Asthma is a common long-term health issue for young people in the UK, causing inflammation in the airways. Swelling, airway tightness, and excess mucus can cause repeated episodes of wheezing, breathlessness, chest tightness, and coughing (NICE, 2024a). Teenagers who start new habits like smoking or vaping, or who hang out a lot in public places, are much more likely to have deteriorated health problems (NHS Scotland, 2024).
Environmental factors and genetics work together to cause asthma. A UK study using data from the Millennium Cohort Study found that early-life hardship significantly increases the chances of long-lasting asthma in teenagers. Children whose mothers didn't finish school had asthma problems 20. 3% of the time. In contrast, only 12. 8% of kids whose moms had degrees had the same issue (Creese et al., 2022). Being around tobacco smoke, viruses that cause colds, factors that can cause allergies, being overweight, and polluted air can all increase the risk (NICE, 2024a).
This study aims to help adolescent patients understand how the respiratory system functions, how smoking, vaping, and respiratory illnesses affect it, why recording and monitoring respiratory data (such as peak flow) matters, and which evidence-based lifestyle changes can improve their condition.
The Mechanical Respiration System and Its Structure
For cellular metabolism and energy production, the respiratory system's main job is to take in oxygen and exhale carbon dioxide (Better Health Channel, 1999). The nose, nasal cavity, pharynx, and larynx make up the upper respiratory tract, while the trachea, bronchi, bronchioles, and lungs make up the lower respiratory tract.
The nose lets air enter, where cilia and mucus trap dust particles and warm and moisten it. This conditioning shields sensitive lung tissue from polluted, dry, or cold air. The trachea, a tube roughly 10 to 12 centimetres long, receives air after it passes through the pharynx and larynx; C-shaped cartilage rings prevent collapse while allowing flexibility during swallowing and neck movement (Better Health Channel, 1999).
The trachea splits into the left and right major bronchi inside the chest, which go into each lung. The bronchi repeatedly branch into increasingly narrow bronchioles, creating millions of small air sacs called alveoli (Better Health Channel, 1999). To make room for the heart, the left lung has two lobes while the right has three. The blood-air barrier, only one micrometre on average, is a very short distance for gas exchange because the alveolar wall is one cell thick and is closely surrounded by a capillary network that is also one cell thick (Better Health Channel, 1999). This configuration allows rapid gas diffusion by providing an adult with a massive surface area of about 70 square meters.
The respiratory muscles must work in unison for mechanical respiration to occur. The diaphragm, a flat, dome-shaped muscle that separates the chest cavity from the abdomen, is the primary muscle of respiration. During inhalation, the diaphragm contracts and descends, while the external intercostal muscles between the ribs contract to raise the rib cage outward and upward. When combined, these processes increase chest capacity and suck in air by lowering the pressure inside the lungs relative to ambient pressure (Better Health Channel, 1999).
During resting exhalation, the diaphragm and intercostal muscles relax, chest volume shrinks, and the elastic recoil of the lungs and chest wall forces air out in a mostly passive process. During exercise or forced breathing, the internal intercostal and abdominal muscles contract to expel air more forcefully. At rest, an adult breathes roughly 15 times per minute, moving about 500 millilitres of air per breath (tidal volume). Chemoreceptors in the brainstem and major blood vessels automatically control breathing depth and rate in response to blood oxygen, carbon dioxide, and pH levels (Better Health Channel, 1999).
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Gas exchange occurs between the alveoli and capillaries through passive diffusion, driven by partial pressure gradients. Once inhaled air reaches the alveoli, oxygen moves across the thin blood-air barrier from the alveolar space into capillary blood, where it binds to haemoglobin in red blood cells. At the same time, carbon dioxide moves from the blood into the alveolar space and is expelled during exhalation (Better Health Channel, 1999).
Partial pressure gradients drive passive diffusion, facilitating gas exchange between the alveoli and capillaries. After inhaled air reaches the alveoli, oxygen travels across the thin blood-air barrier into capillary blood, where it attaches to haemoglobin in red blood cells. At the same time, carbon dioxide moves from the blood into the alveoli and is released during expiration (Better Health Channel, 1999).
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The lining of the airways can become inflamed by irritants like tobacco smoke, e-cigarette vapour, or respiratory illnesses. The underlying tissue responds by dilating blood vessels, increasing blood flow, and accumulating immune cells, causing mucosal swelling (oedema) (NICE, 2024a). The swollen mucosa reduces the airway's internal diameter and increases airflow resistance, while inflammation activates smooth muscle to contract and mucus glands to produce more mucus (NICE, 2024a). Oedema, mucus hypersecretion, and bronchoconstriction work together to narrow the airway lumen, making it harder for air to pass through, particularly during exhalation.
Smoking during youth and adulthood increases the likelihood of having asthma and exacerbates the condition, according to the World Health Organization (2024). Since tobacco smoke lowers the sensitivity of airway smooth muscle to bronchodilators and lessens the anti-inflammatory effects of corticosteroids, smoking exacerbates asthma symptoms and may make treatment less effective. Both e-cigarettes and traditional cigarettes raise the likelihood of asthma diagnosis, exacerbations, and symptoms; dual usage has considerably higher hazards, according to a systematic evaluation of teen e-cigarette use (Jamshidi et al., 2026). According to WHO (2024), the dangers associated with electronic nicotine delivery systems are comparable to those of traditional tobacco products.
Acute asthma exacerbations are frequently brought on by respiratory infections, particularly viral infections like rhinovirus, which directly inflame the airways and exacerbate pre-existing oedema (NICE, 2024a). Viral infections cause bronchial hyperresponsiveness, expose underlying sensory nerves, and harm the airway epithelium. According to the BTS/NICE/SIGN guideline (2024), medical personnel should specifically ask asthmatic teenagers if they smoke or vape, encourage them to quit, and direct them to nearby NHS stop smoking services.
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Peak expiratory flow, which reflects airway patency and objectively indicates asthma control, is measured using a portable instrument called a peak flow meter (NICE, 2024b). Establishing a personal "best value"—the maximum peak flow possible while asthma is under control—is the fundamental benefit of tracking peak flow. Based on this best value, physicians develop an asthma action plan that splits peak flow readings into three zones: the green zone (80–100% of best value) denotes good control; the yellow zone (50–80%) indicates that asthma may be getting worse and needs to be treated with more medication; and the red zone (below 50%) indicates severe airway narrowing that needs to be treated right away (NICE, 2024b).
According to a randomised controlled experiment by Feldman et al. (2025), peak flow feedback considerably improved teenagers' perceptions of airflow limitation and medication adherence. At both the 1-month and 12-month follow-ups, the study showed that PEF feedback increased per cent personal best PEF and FEV1, indicating that objective monitoring can promote improved self-management in this age range. However, despite its objectivity, PEF monitoring shows poor adherence among young people and a weak correlation with actual asthma activity, according to Callahan et al. (2010). This implies that peak flow monitoring works best when paired with symptom tracking and routine clinical evaluation.
Additionally, because poor technique remains a common cause of uncontrolled symptoms in adolescents, the BTS/NICE/SIGN guideline (2024) recommends that healthcare practitioners review inhaler technique and adherence at every asthma review. Peak flow monitoring helps young people identify deteriorating control early and take appropriate action when it is integrated into a structured action plan and supported by routine clinician follow-up. Ultimately, monitoring respiratory function shifts asthma management from reactive to proactive, reducing the risk of serious flare-ups and improving long-term outcomes (NICE, 2024a).
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Avoid smoking and vaping. Adolescents with asthma should be questioned about vaping and smoking and urged to quit, according to the BTS/NICE/SIGN recommendation (2024). If they smoke, they ought to receive guidance and be directed to nearby NHS services for quitting smoking. WHO (2024) emphasises the need for strict regulations to shield young people from tobacco industry marketing strategies. Quitting smoking reduces lung inflammation, airway irritation, and the risk of further lung damage (WHO, 2024). Complete quitting should be the main objective since using cigarettes and e-cigarettes together carries considerably higher hazards than using either product alone (Jamshidi et al., 2026).
Maintain a healthy weight. Obesity is linked to a poorer response to inhaled corticosteroid treatment and is a risk factor for asthma flare-ups. According to the Millennium Cohort Study, recurrent asthma in adolescence was linked to the mother's pre-pregnancy body mass index, underscoring the need of managing weight throughout life (Creese et al., 2022). Thus, maintaining a healthy weight through a balanced diet and regular exercise can improve asthma control and overall well-being.
Engage in regular physical activity. Adolescents with well-controlled asthma can participate in sports and other activities (Mansur et al., 2025). A thorough warm-up and, if needed, reliever medicine before exercise can help prevent exercise-induced bronchoconstriction (NICE, 2024a). Regular exercise also promotes cardiovascular health and weight control, improving long-term asthma outcomes.
Maintain good inhaler technique and adherence. Adolescent asthma flare-ups are largely caused by noncompliance with inhaled corticosteroids (NICE, 2024a). Drug delivery and symptom control can be enhanced by routinely checking inhaler technique during asthma clinic visits. Healthcare providers should also have frank, non-judgmental conversations about adherence barriers such as forgetfulness, peer pressure, and worries about side effects (NICE, 2024a). Together, these lifestyle changes can greatly reduce exacerbations and improve quality of life for teenage asthma sufferers.
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To effectively help adolescent patients manage their illness, it is essential to understand how the respiratory system works and how asthma affects it (NICE, 2024a). Inhaled irritants, such as tobacco smoke, e-cigarette vapour, and respiratory infections, can cause or worsen airway oedema, increased mucus production, and smooth muscle tension, ultimately causing breathing difficulties because asthma is an inflammatory condition (Jamshidi et al., 2026). Although adherence remains difficult in this age group, regular peak flow recording provides objective lung-function data that helps patients recognise warning signs before symptoms develop and take action (Feldman et al., 2025; Callahan, 2010). 
Adolescent asthma patients can significantly improve disease control, reduce acute exacerbations, and maintain a high quality of life by avoiding tobacco and e-cigarette use, eating a balanced diet, exercising moderately, and maintaining a healthy weight (NICE, 2024a; WHO, 2024).
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