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[bookmark: _Toc243589231]Introduction
According to the NHS (2025), asthma is a common condition that affects your breathing.  It happens when the airways become swollen and narrower, making it harder for air to move in and out of the lungs. It is characterised by variable symptoms including wheezing, coughing, chest tightness and shortness of breath. Symptoms and their severity vary between individuals and can change over time. Asthma attacks can be serious and, in some circumstances, life-threatening; currently, asthma cannot be cured; however, appropriate treatment, monitoring and self-management can reduce the risk of exacerbations.
The World Health Organisation (WHO) identifies tobacco smoke, air pollution, allergens and respiratory infections as important factors associated with asthma development or worsening (World Health Organisation WHO, 2026). 
Adolescence is an important period for asthma management because young people may experience increasing independence and changes in lifestyle. Smoking, vaping, exposure to second-hand smoke, attending crowded social environments, and exposure to respiratory infections can all present challenges for individuals with asthma. Smoking can aggravate symptoms and make breathing more difficult and may weaken the impact of treatment, while current evidence also identifies an association between e-cigarette use and asthma-related outcomes in adolescents (WHO, 2024).
The case study focuses on adolescents who experienced asthma during the early years of life; however, they are now experiencing more severe asthma exacerbations. This report outlines the anatomy and physiology of the respiratory system, including the mechanisms of breathing and the process of gas exchange. It also examines 
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how irritants such as cigarette smoke and vaping can affect the airways, how respiratory infections may worsen asthma, and how respiratory data can support safe self-management. Finally, evidence-based lifestyle recommendations are considered in relation to the physiological needs of adolescents with asthma.
[bookmark: _Toc243589232]Structure of the Respiratory System and Mechanical Respiration
The respiratory system allows the body to take in oxygen and remove carbon dioxide. According to Scanlon and Sanders (2003), the respiratory system is divided into the upper and lower respiratory tracts. The upper tract includes the nose, nasal cavities, pharynx, larynx and upper trachea, while the lower tract includes the lower trachea and lungs, which contain the bronchial tubes and alveoli. The lungs are responsible for exchanging oxygen and carbon dioxide between the air and blood.
The nose and nasal cavity are essential for breathing and safeguarding the respiratory tract by filtering, warming, and moistening the air that is inhaled. Air then passes through the pharynx and larynx before entering the trachea. The trachea divides into the right and left primary bronchi, which enter the lungs. These continue to divide into smaller bronchi and bronchioles. The conducting airways transport air but do not themselves provide the main site of oxygen and carbon dioxide exchange. The respiratory zone contains respiratory bronchioles, alveolar ducts, alveolar sacs and alveoli, where gas exchange occurs (Powers and Dhamoon, 2023).
The primary role of the lungs is to carry out gas exchange between the body and the surrounding environment. Oxygen from inhaled air passes into the bloodstream through the alveoli, while carbon dioxide produced by the body's tissues is transported to the lungs and removed during exhalation. The blood vessels within the lungs are arranged to support this gas-exchange process. The lungs are situated inside the thoracic cavity and are protected by the rib cage, with the heart positioned between them. Each lung is enclosed by two layers of pleural membrane. The lung parenchyma is made up of tissue that develops from the extensive branching network of the airways. In addition, the lungs have a complex system of neural control that helps regulate breathing by controlling airway diameter, ventilation, and protective respiratory reflexes (Chaudhry, Omole, and Bordoni, 2024).
This relationship between anatomy and physiology is particularly important in asthma. The diameter of an airway influences resistance to airflow. Consequently, when an asthmatic airway becomes narrower because of smooth muscle contraction, swelling and mucus, greater resistance to airflow occurs. This makes it harder for air to move, particularly during expiration (Hyde, Hamid and Irvin, 2009)
Pulmonary ventilation, also known as mechanical respiration, consists of inspiration and expiration. During inspiration, the diaphragm contracts and moves downwards while the external intercostal muscles contract, moving the ribs upwards and outwards. These actions increase the volume of the thoracic cavity. As lung volume increases, pressure inside the lungs falls below atmospheric pressure and air moves into the lungs down the pressure gradient. During quiet expiration, the inspiratory muscles relax, allowing the elastic properties of the lungs and chest wall to contribute to recoil. The lung volume increases, pressure inside the lungs decreases below atmospheric pressure, causing air to flow into the lungs. During forced expiration, additional respiratory muscles can become active to increase expiratory pressure and airflow (Sheel and Romer 2012).

Consequently, a person with poorly controlled asthma may experience airflow obstruction, making it more difficult to breathe and potentially causing symptoms such as shortness of breath and wheezing. The relationship between airway narrowing and airflow therefore helps explain how asthma can have a substantial effect on breathing and why maintaining good asthma control is important. (Haughney et al., 2008).
[bookmark: _Toc243589233]Gas Exchange in the Lungs
According to Blinks (2022), gas exchange is a fundamental function of the respiratory system. It involves the movement of oxygen (O₂) from the atmosphere into the bloodstream and the removal of carbon dioxide (CO₂) from the blood into the alveoli. The structure and physiology of the lungs are highly specialised to facilitate this process efficiently. Gas exchange occurs primarily through diffusion across the alveolar-capillary membrane and is influenced by factors including the partial pressure gradient, surface area, membrane thickness, and the diffusion properties of the gases involved. Changes to any of these factors can significantly impair respiratory function and contribute to abnormal blood gas levels.

[image: deoxygenated blood moves into the alveoli and oxygenated blood moves out. ]
(BBC 2026).
Cellular respiration requires oxygen to produce energy efficiently. Carbon dioxide, a waste product, must be removed to prevent accumulation, which lowers pH and disrupts acid-base balance.
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[bookmark: _Toc243589234]Effects of Irritants, Inflammation and Respiratory Infections
Asthma is a chronic respiratory condition associated with inflammation and increased airway sensitivity. According to WHO (2026), inflammation and tightening of the muscles around the airways make breathing harder. When a predisposed individual encounters a trigger, these changes can contribute to airway narrowing and symptoms such as wheezing and shortness of breath. Airway narrowing reduces the space available for air to flow through the respiratory tract. As airway diameter decreases, resistance to airflow increases, making ventilation more difficult. Swelling of the airway lining, bronchoconstriction and increased mucus production can contribute to this narrowing, restricting airflow towards the alveoli.
Li et al. (2025) state vaping should not be considered harmless for people with asthma. Although e-cigarettes differ from conventional cigarettes, inhaled aerosol may contain substances that can irritate the respiratory system.  A systematic review and meta-analysis involving 483, 948 adolescents found that e-cigarette use was associated with higher odds of having asthma. However, because the included studies were cross-sectional and observational, the findings do not establish that vaping directly causes asthma.
Respiratory infections are another important concern. Viral infections such as influenza, Covid-19, and respiratory syncytial virus (RSV) can trigger asthma attacks.  Respiratory infections can be more serious for people with asthma and may trigger exacerbations (Centres for Disease Control and Prevention (CDC), 2026).
[bookmark: _Toc243589235]Recording and Tracking Respiratory Function
Costanzo et al. (2020 explain that respiratory function is an important indicator of a person’s physiological health, and monitoring respiratory parameters can help healthcare professionals identify changes in a patient’s condition and assess their respiratory status. They also discuss continuous respiratory monitoring technologies, which allow respiratory data to be collected over time. This information can support clinical assessment, help healthcare professionals understand changes in respiratory function and contribute to improved patient care.
For adolescents with asthma, routine respiratory monitoring is important because symptoms and airflow obstruction can vary over time.  Recording respiratory measurements can help individuals and healthcare professionals recognise changes in breathing and support asthma management. One useful method is peak expiratory flow (PEF), which measures the maximum speed at which a person can forcefully exhale air. NICE recommends measuring PEF twice daily for two weeks to help diagnose asthma when spirometry is unavailable or delayed. PEF readings can be recorded over time to assess variability in airflow and support asthma diagnosis (NICE, 2024).

. According to the NHS (2026), peak flow readings can be compared with an individual’s previous measurements and personal-best value. Monitoring these readings may help identify worsening airflow and indicate when further assessment or action is needed. Consistent recording can also help adolescents become more aware of their respiratory health and provide healthcare professionals with useful information when reviewing asthma control and treatment. Therefore, regular respiratory monitoring can support informed decisions and effective self-management (NHS, 2026).
[bookmark: _Toc243589236]Evidence-Based Lifestyle Recommendations
Several lifestyle changes can help adolescents manage asthma-related risks. Smoking cessation should be strongly encouraged. NICE recommends asking adolescents with asthma whether they smoke or vape, encouraging them to stop, and providing advice and signposting to local NHS stop-smoking services when they smoke (National Institute for Health and Care Excellence (NICE), 2024). Smoking-related health benefits should be supported with an additional source.
The CDC explains that e-cigarette aerosol can contain harmful substances, including heavy metals, cancer-causing chemicals and tiny particles that can be inhaled deep into the lungs. Although research into the short- and long-term effects of vaping is ongoing, avoiding vaping and smoking can help adolescents reduce their exposure to harmful substances (CDC 2025). 
Regular physical activity should be encouraged rather than avoided by adolescents with asthma. Although exercise can trigger symptoms in some individuals, well-controlled asthma should not normally prevent participation in physical activity. Healthcare professionals can review asthma medication, check inhaler technique and provide advice on exercising safely (Asthma + Lung UK, n.d.). Maintaining a healthy weight is also beneficial, as excess weight can make deep breathing more difficult and increase breathlessness during everyday activities (Asthma + Lung UK, n.d.).
[bookmark: _Toc243589237]












Conclusion
In conclusion, asthma is a long-term respiratory condition that can impair breathing, particularly during adolescence, when lifestyle changes and environmental factors may trigger exacerbations. Understanding the structure and function of the respiratory system, including ventilation and gas exchange, helps explain how asthma affects normal breathing. Airway inflammation, bronchoconstriction, and excessive mucus production narrow the airways, restricting airflow and reducing efficient gas exchange. These changes contribute to common asthma symptoms, including wheezing, chest tightness, coughing, and shortness of breath, affecting daily activities and overall wellbeing. Exposure to cigarette smoke
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and vaping aerosols and respiratory infections may further aggravate respiratory symptoms and contribute to poor asthma control.
Recording and tracking respiratory function, including peak expiratory flow (PEF), can help adolescents and healthcare professionals identify changes in breathing and support decisions about asthma management. In addition, evidence-based lifestyle measures are important for reducing avoidable risks. Adolescents should be encouraged to avoid smoking and vaping, maintain a healthy weight, participate in regular physical activity and seek appropriate medical advice when symptoms worsen. Healthcare professionals also have an important role in reviewing treatment, providing education and supporting effective self-management. Overall, a combination of respiratory monitoring, appropriate treatment, awareness of asthma triggers and healthy lifestyle choices can help adolescents manage their condition more effectively, reduce the risk of severe exacerbations and improve their respiratory health and quality of life.
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