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Introduction  
Asthma is a chronic respiratory condition characterized by variable respiratory symptoms and variable expiratory airflow limitations. It is associated with airway inflammation, increased sensitivity of the airways, and episodes of airway narrowing. Common symptoms include wheezing, coughing, shortness of breath, and chest tightness (World Health Organization, 2026). The case study focuses on adolescents attending a fortnightly asthma clinic who are experiencing increasingly serious exacerbations. Smoking, vaping, respiratory infections, and exposure to crowded social environments are particularly relevant because these factors may increase airway irritation, exposure to infection, or difficulty maintaining effective asthma control. Asthma does not have one single cause. Its development and severity are influenced by genetic and environmental factors, including family history, allergic conditions such as eczema and rhinitis, tobacco smoke, air pollution and respiratory infections (World Health Organization, 2026). Asthma control can also be affected by poor adherence to prescribed treatment, incorrect inhaler technique, and exposure to triggers (NICE, 2024). Adolescence can create additional challenges because young people are beginning to develop greater independence and responsibility for their own healthcare. GINA (2026) highlights that risk-taking behaviors such as smoking can be more common during adolescence and that adherence to inhaled corticosteroids may be poor. 
Structure of the Respiratory System and Mechanical Respiration 
Structure of the Respiratory System and Mechanical Respiration 
The respiratory system can be divided into the conducting and respiratory zones. Air enters through the nose or mouth and passes through the pharynx, larynx, and trachea. The trachea divides into the right and left primary bronchi, which enters the lungs and repeatedly branches into smaller bronchi and bronchioles. The smallest airways continue into respiratory bronchioles, alveolar ducts, and eventually the alveoli, where gas exchange takes place (OpenStax, 2022). The nasal passages help warm, humidify, and filter inspired air. Mucus traps particles, while ciliated epithelial cells assist in moving trapped material towards the upper airway. The larger bronchi contain cartilage, which helps prevent airway collapse, whereas the smaller bronchioles contain substantial amounts of smooth muscle. This smooth muscle is particularly important in asthma because its contraction can narrow the airway. 
The enormous number of alveoli provides a large surface area, while the short distance between alveolar air and capillary blood allows gases to diffuse efficiently (OpenStax, 2018). 
 
Mechanical respiration involves inspiration and expiration. During normal inspiration, the diaphragm contracts and flattens, while the external intercostal muscles contract and move the ribs upwards and outwards. These actions increase the volume of the thoracic cavity. As volume increases, pressure inside the lungs decreases below atmospheric pressure. The elastic recoil of the lungs reduces thoracic volume, increasing intrapulmonary pressure above atmospheric pressure. Air consequently moves out of the lungs (OpenStax, 2022) 
Asthma can cause inflammation of the airway wall, contraction of bronchial smooth muscle, and increased mucus production. These changes reduce the internal diameter of the airway. Consequently, resistance to airflow increases and the respiratory muscles have to work harder to move air. This helps explain why an adolescent experiencing asthma exacerbation may develop wheezing, chest tightness, and breathlessness. 
 
The relationship can therefore be summarized as: 
Airway inflammation / swelling + bronchoconstriction + mucus / reduced airway diameter / increased airflow resistance / greater work of breathing / respiratory symptoms. 
This demonstrates the relationship between the structure of the respiratory system and its physiological function,  
 
Gas Exchange: Oxygen and Carbon Dioxide  
The main purpose of ventilation is to deliver fresh air to the alveoli so that oxygen can enter the bloodstream and carbon dioxide can be removed.
When an adolescent inhales, oxygen reaches the alveoli. Oxygen therefore moves across the respiratory membrane by simple diffusion, travelling from an area of higher partial pressure to an area of lower partial pressure (OpenStax, 2022). Once oxygen enters the blood, most of it binds reversibly to hemoglobin inside red blood cells. Hemoglobin allows oxygen to be transported efficiently from the lungs to body tissues. At the tissues, oxygen is released from hemoglobin and diffuses into cells where it is required for aerobic cellular respiration and the production of energy. 
Carbon dioxide follows the opposite direction. Carbon dioxide is produced by cells as a waste product of cellular respiration. It is transported in the blood to the pulmonary circulation. Carbon dioxide therefore diffuses across the respiratory membrane into the alveoli and is subsequently removed from the body during expiration (OpenStax, 2018; OpenStax, 2022). 
Effective gas exchange depends upon both ventilation and perfusion. Ventilation refers to the movement of air into and out of the lungs, while perfusion refers to blood flow through the pulmonary capillaries. Asthma primarily affects the airways, but severe airway narrowing can reduce the amount of air reaching particular alveoli. Their large surface area, thin walls, and extensive capillary supply make diffusion efficient. However, this process depends upon air reaching the alveoli. If asthma causes significant airway obstruction, the problem begins further up the respiratory system but can ultimately affect the efficiency of gas exchange. 
 
Effects of Irritants, Smoking, Vaping and Respiratory Infections 
Asthma symptoms can be triggered or worsened by tobacco smoke, air pollution, allergens, exercise, with weather changes, and respiratory infections (World Health Organization, 2026).  In this case, study smoking, and vaping are particularly important. When an inhaled irritant reaches the airway, it can irritate the respiratory epithelium and contribute to an inflammatory response. Inflammation can increase blood flow and vascular permeability within the airway tissues. Increased permeability allows fluid to 
move from the blood vessels into surrounding tissues, contributing to mucosal oedema, meaning swelling of the airway lining. 
Inflammation can also promote bronchoconstriction, where the smooth muscle surrounding the bronchioles contracts. At the same time, mucus production can increase. These processes occur within the airway and collectively reduce the available space through which air can move. 
 
The physiological sequence can therefore be explained as: 
Irritant exposure / airway inflammation / increased vascular permeability / airway wall oedema / swelling / bronchoconstriction + increased mucus / reduced airway diameter / increased resistance to airflow / difficulty ventilating the lungs. 
This is important because it demonstrates why an apparently simple lifestyle exposure can have a significant physiological effect on a person with asthma. 
Cigarette smoke contains numerous irritating substances and is associated with poorer asthma control. Both active smoking and environmental tobacco smoke can therefore be harmful to people with asthma. GINA (2026) identifies tobacco exposure as an important modifiable factor in asthma management. For adolescents, avoiding smoking and second-hand smoke is therefore directly related to protecting airway function rather than being merely general health advice.  
Vaping should also be addressed. E-cigarette aerosol is not simply harmless in water vapor and can contain nicotine, flavoring substances, particles, and other chemicals that are inhaled into the respiratory tract. GINA (2026) identifies vaping as a relevant consideration in asthma management. Although the long-term effects of vaping continue to be investigated, an adolescent with asthma should not assume that vaping is harmless. Avoidance is the safest approach. 
Crowded environments may increase opportunities for exposure to respiratory infections, although simply attending a crowded venue does not mean that an individual will become infected. The important clinical issue is that adolescents should recognize early deterioration and follow their personalized asthma action plan. 

Recording and Tracking Respiratory Function 
Monitoring respiratory function is important because asthma symptoms and airway obstruction can change over time. Peak expiratory flow (PEF) is the maximum flow achieved during a forceful expiration following a full inspiration. It provides an objective measurement of expiratory airflow and is generally recorded in liters per minute. 
When clinically indicated, repeated PEF readings can be compared with the individual's usual or personal-best measurement. This can help identify changes in respiratory function. However, NICE (2024) makes an important distinction: regular PEF monitoring should not automatically be used for everyone with asthma to assess control. It may be appropriate when there is a person-specific reason, such as PEF being incorporated into a personalized asthma action plan. It should therefore be interpreted alongside symptoms; medication use and clinical assessment. 
Recording information over time can nevertheless identify patterns that may not be obvious from a single measurement. An adolescent's asthma record could include: 
PEF readings where clinically indicated 
wheezing and breathlessness / night-time waking / frequency of reliever use 
physical activity limitation / smoking or vaping exposure / respiratory infection symptoms 
suspected environmental triggers / Exacerbations requiring urgent treatment. 
NICE (2024) recommends assessing asthma control using a range of factors, including symptoms, limitation of activities, reliever use, and previous exacerbations or hospital attendance. A trend is therefore more informative than one isolated measurement. 
For example, if an adolescent repeatedly records lower PEF readings after exposure to cigarette smoke, alongside increased wheezing and reliever use, this may identify a clinically relevant pattern. The information could then be discussed during the asthma clinic and used to support targeted interventions. 
PEF can also have a role in asthma assessment and diagnosis in appropriate circumstances. NICE (2024) provides specific circumstances in which PEF measurements can be used, so it should not be assumed that every person requires routine peak-flow monitoring. This demonstrates the importance of evidence-based practice rather than treating a single monitoring technique as universally appropriate. 
Education is equally important. Guevara et al. (2003) reviewed 32 trials involving 3,706 children and adolescents and found that asthma self-management education was associated with improved lung function and self-efficacy, together with reductions in restricted activity and emergency department visits. More recent systematic-review evidence found that school-based self-management interventions probably reduce hospitalization and may reduce emergency department attendance among children and adolescents with asthma (Harris et al., 2019; Kneale et al., 2019). 
Therefore, the purpose of the fortnightly clinic should not simply be to collect measurements. It should help adolescents understand what their measurements and symptoms mean and how they can respond safely. 

Evidence-Based Lifestyle Recommendations 
Adolescents who smoke or vape should receive supportive, non-judgmental advice and appropriate cessation support. Avoiding second-hand smoke should also be discussed because environmental tobacco smoke can worsen asthma control (Global Initiative for Asthma, 2026). Adolescents with asthma should be encouraged to remain active while following their individual asthma management plan. If exercise triggers symptoms, this should be discussed with a healthcare professional rather than the young person simply avoiding exercise. 

Medication adherence and inhaler techniques are also essential. NICE (2024) recommends checking adherence and inhaler techniques as part of asthma reviews. Education should explain the purpose of prescribed preventer and reliever treatments and ensure that the adolescent understands how and when each should be used. 
A personalized written asthma action plan should also be provided. It should explain the individual's usual symptoms, warning signs of deterioration, and agreed actions if asthma worsens. NICE (2024) recommends personalized action plans as part of asthma care. GINA (2026) similarly emphasizes the development of self-management skills during adolescence. Education needs to be appropriate. Holley et al. (2017) identified knowledge, lifestyle, beliefs, relationships, personal characteristics and communication as important factors affecting adolescent asthma self-management.  
This suggests that successful education should address discussing peer pressure around smoking or vaping, concerns about carrying inhalers, social activities, and worries about appearing different from peers may be more effective than providing generic health warnings. 
Parents or carers can provide support while the young person gradually develops greater independence. Evidence indicates that effective self-management interventions can improve asthma outcomes, supporting the importance of education alongside pharmacological treatment (Guevara et al., 2003; Kneale et al., 2019). 
 

Conclusion 
Asthma demonstrates a clear relationship between anatomical structure, physiological function, and environmental exposure, lifestyle. Air enters through the upper respiratory tract and travels through progressively smaller airways before reaching the alveoli. Within the alveoli, oxygen diffuses into pulmonary capillary blood and binds to hemoglobin, while carbon dioxide diffuses from the blood into the alveoli before being exhaled. In asthma, inflammation, mucosal swelling, bronchoconstriction, and increased mucus reduce airway diameter and increase resistance to airflow. This explains symptoms including wheezing, breathlessness, and chest tightness. For the adolescents in the case study, smoking, vaping, and respiratory infections are particularly important because they may worsen airway inflammation and contribute to exacerbations. Crowded environments may also increase exposure to respiratory infections. These risks demonstrate why lifestyle advice must be connected to an understanding of respiratory physiology. Recording respiratory information can support safe asthma management when used appropriately. PEF provides an objective measurement of expiratory airflow and can, where clinically indicated, be tracked alongside symptoms, reliever use, and other indicators of asthma control. However, NICE (2024) emphasizes that routine PEF monitoring is not appropriate for everyone. Ultimately, effective asthma management requires adolescents having knowledge of their condition, appropriate medication use, correct inhaler technique, avoidance of smoking and vaping, recognition of triggers, and a personalized asthma action plan. Evidence demonstrates that effective self-management education can improve outcomes for young people with asthma (Guevara et al., 2003; Harris et al., 2019; Kneale et al., 2019). The asthma clinic therefore provides an important opportunity to connect respiratory anatomy and physiology with practical lifestyle decisions, enabling adolescents to develop the knowledge, confidence and skills required for safer long-term management.
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