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Asthma is a chronic inflammatory condition of the airways which affects breathing (National Health Service, 2024). The condition causes the airways to become swollen, narrowed and sensitive to certain triggers, resulting in symptoms such as wheezing, coughing. Chest tightness and shortness of breath. Asthma can affect individuals of any age; however, it commonly develops during childhood and may continue into adolescence and adulthood.
Several risk factors are associated with asthma. These include a family history of asthma or allergies, exposure to tobacco smoke, air pollution, respiratory infections, obesity and environmental allergens such as pollen, dust mites and pet dander. In adolescents, lifestyle choices such as smoking, vaping and spending time in crowded social environments may increase exposure to respiratory irritants and infections, which can worsen symptoms and trigger asthma exacerbations (World Health Organization, 2024).
Asthma is a significant public health concern because poorly controlled asthma can negatively affect education, social activities and overall quality of life. Understanding the normal function of the respiratory system and how asthma affects these processes is important for effective self‑management.
The purpose of this report is to explain the anatomy and physiology of the respiratory system, examine the effects of asthma on normal respiratory function, discuss the impact of smoking, vaping and respiratory infections, explore the importance of monitoring respiratory data, and provide evidence‑based lifestyle recommendations that can improve respiratory health outcomes in adolescents with asthma.
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The respiratory system is responsible for supplying oxygen to the body and removing carbon dioxide, a waste product of cellular metabolism. This process is essential for maintaining normal body function and supporting energy production within cells.
Air enters through the nose or mouth, where it is filtered, warmed and humidified. It then passes through the pharynx and larynx before entering the trachea. The trachea divides into the right and left bronchi, which carry air into each lung. Within the lungs, the bronchi divide repeatedly into smaller bronchioles that eventually terminate in microscopic air sacs called alveoli.
The alveoli are the primary site of gas exchange. Their thin walls and extensive blood supply make them highly efficient for transferring gases between the lungs and bloodstream. Another important feature of the respiratory system is pulmonary surfactant, produced by type II alveolar cells. Surfactant reduces surface tension within the alveoli, preventing them from collapsing during expiration and making breathing more efficient. Without adequate surfactant, the lungs would require significantly more effort to expand, which would impair ventilation (Guyton and Hall, 2021).
The respiratory system is regulated by the nervous system, which helps control the rate and depth of breathing. Changes in oxygen and carbon dioxide levels in the blood can cause breathing to increase or decrease according to the body's needs. This helps maintain effective gas exchange during daily activities and exercise. The dense network of capillaries surrounding the alveoli allows oxygen and carbon dioxide to move rapidly between the lungs and bloodstream (Tortora and Derrickson, 2021).
Mechanical respiration involves inspiration and expiration. During inspiration, the diaphragm contracts and flattens while the external intercostal muscles lift the rib cage upward and outward. This increases thoracic volume and decreases pressure inside the lungs, allowing air to flow inward. During expiration, these muscles relax, reducing thoracic volume and increasing pressure within the lungs, forcing air out.
Gas exchange occurs within the alveoli through diffusion. Oxygen moves from the alveoli, where its concentration is high, into the capillary blood where its concentration is lower. At the same time, carbon dioxide moves from the blood into the alveoli and is expelled during expiration. This continuous process ensures that body tissues receive adequate oxygen while waste carbon dioxide is removed efficiently (Tortora and Derrickson, 2021).
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Asthma alters the normal functioning of the respiratory system through chronic inflammation of the airways. In individuals with asthma, exposure to triggers such as cigarette smoke, vaping aerosols, allergens or respiratory infections activates an inflammatory response within the bronchial tubes (McCance and Huether, 2019).
Three key pathological changes occur during an asthma exacerbation. The first is airway inflammation. The lining of the airways becomes swollen due to the release of inflammatory chemicals, reducing the space available for airflow. The second is bronchoconstriction, where the smooth muscles surrounding the bronchi and bronchioles tighten, further narrowing the airways. The third is excessive mucus production, which can partially block the airways and increase breathing difficulties (Porth, 2018).
Asthma also involves a complex immune response. When a trigger is encountered, immune cells such as mast cells and eosinophils release inflammatory mediators including histamine and leukotrienes. These substances contribute to airway swelling, smooth muscle contraction and increased mucus secretion. Over time, repeated inflammation can lead to airway remodelling, where the airway walls become thicker and less flexible. This can make asthma more difficult to control and may result in a gradual decline in lung function (McCance and Huether, 2019). 
Smoking has a particularly harmful effect on asthma. Tobacco smoke contains thousands of chemicals that irritate the airways and increase inflammation. Long‑term smoking damages the cilia, which are tiny hair‑like structures responsible for removing mucus and foreign particles from the respiratory tract. As a result, mucus accumulates and the risk of infection increases.
Vaping has become increasingly common among adolescents. Although often promoted as a safer alternative to smoking, research suggests that vaping aerosols contain substances that can irritate the respiratory system and trigger inflammation. Exposure to vaping products may worsen asthma symptoms and increase the frequency of exacerbations (Yates, Garden and Zwar, 2021).
Respiratory infections, including influenza and the common cold, can also have a significant impact on asthma. Viral infections increase airway inflammation and mucus production, leading to reduced lung function and an increased likelihood of asthma attacks.
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Monitoring respiratory function is a key component of effective asthma management. One of the most commonly used tools is the peak flow meter, which measures the maximum speed at which air can be exhaled from the lungs. Peak expiratory flow readings provide an indication of airway narrowing and lung function (National Institute for Health and Care Excellence, 2024).
Regular monitoring allows individuals to establish their personal best peak flow reading and identify changes over time. A reduction in peak flow may indicate worsening inflammation or airway narrowing before symptoms become severe. This enables early intervention, such as adjusting medication or seeking medical advice.
Peak flow readings are often interpreted using a traffic‑light system. Green‑zone readings indicate good asthma control, amber‑zone readings suggest caution and the need for closer monitoring, while red‑zone readings may indicate a medical emergency requiring urgent treatment.
Recording peak flow readings alongside symptoms and known triggers can help identify patterns and factors that worsen asthma. Healthcare professionals can use this information during asthma reviews to assess disease control and determine whether treatment plans require modification.
Routine monitoring also encourages self‑management and increases patient involvement in their own care. Adolescents who regularly track their respiratory health are more likely to recognise early warning signs of deterioration and follow their asthma action plans appropriately. This can reduce hospital admissions, improve symptom control and enhance overall quality of life (National Institute for Health and Care Excellence, 2024).
[bookmark: _Toc231418488][bookmark: _Toc231418692][bookmark: _Toc231761180][bookmark: _Toc233192174]Evidence‑Based Lifestyle Recommendations
Several evidence‑based lifestyle changes can help adolescents improve asthma control and reduce the risk of exacerbations. Smoking cessation is one of the most effective interventions. The National Institute for Health and Care Excellence (2024) recommends avoiding tobacco smoke because it increases airway inflammation, reduces lung function and worsens overall asthma control.
Avoiding vaping is also recommended. Emerging evidence suggests that vaping aerosols can irritate the respiratory tract and trigger inflammation (Yates, Garden and Zwar, 2021). Reducing exposure to these substances may help decrease symptoms and improve respiratory health.
Adherence to prescribed medication is essential. Regular use of prescribed preventer medication helps reduce airway inflammation and improve long‑term asthma control (Global Initiative for Asthma, 2025). Correct inhaler technique is equally important because poor technique can reduce medication delivery to the lungs.
Regular physical activity can improve cardiovascular fitness, respiratory muscle strength and overall wellbeing. Exercise should be encouraged when asthma is well controlled. Individuals with exercise‑induced symptoms may benefit from using their reliever inhaler before activity as advised by healthcare professionals.
Vaccination against influenza is recommended for many individuals with asthma. The annual flu vaccine can reduce the risk of respiratory infections, which are a common trigger for asthma exacerbations (National Health Service, 2024). Preventing respiratory infections helps maintain lung function and reduce the likelihood of asthma attacks.
Avoiding environmental triggers can also improve asthma control. This may include reducing exposure to cigarette smoke, air pollution, strong chemical fumes and allergens where possible.
Regular asthma reviews with healthcare professionals allow clinicians to assess symptom control, check inhaler technique and adjust medication if necessary. Many adolescents benefit from having a personalised asthma action plan, which outlines how to recognise worsening symptoms and when to seek medical help. Action plans have been shown to reduce hospital admissions and improve self‑management.
Maintaining good indoor air quality can also support respiratory health. Simple measures such as adequate ventilation, reducing dust accumulation and avoiding strong cleaning chemicals may help minimise exposure to irritants.
Education and self‑management support play an important role in long‑term asthma control. Research suggests that patients who understand their condition and follow personalised asthma action plans experience fewer hospital admissions and better symptom management. By adopting these lifestyle changes, adolescents can improve respiratory function, reduce inflammation and enhance their quality of life.
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Asthma is a chronic condition characterised by inflammation. Bronchoconstriction and increased mucus production within the airways. These pathological changes disrupt normal respiratory function and can significantly affect an individual’s health and quality of life. Lifestyle factors such as smoking, vaping and exposure to respiratory infections can further worsen symptoms and increase the likelihood of exacerbations.
This report has outlined the anatomy and physiology of the respiratory system, including the processes of mechanical respiration and gas exchange. It has also examined how asthma interferes with these normal physiological functions and considered the impact of common irritants on lung performance.
Monitoring respiratory data through peak flow measurements provides valuable insight into airway function and enables early identification of deteriorating symptoms. Regular monitoring supports effective self‑management and allows healthcare professionals to assess treatment progress and adjust care plans when required.
Evidence‑based lifestyle interventions, such as smoking cessation, avoiding vaping, maintaining medication adherence, engaging in regular physical activity and reducing exposure to respiratory infections, can significantly improve asthma outcomes. These strategies help reduce airway inflammation, enhance lung function and lower the risk of severe exacerbations.
Healthcare professionals, particularly practice nurses, play a crucial role in supporting adolescents with asthma. By explaining information clearly, promoting self‑management and reinforcing healthy lifestyle behaviours, they help young people develop the confidence needed to manage their condition effectively. Consistent education and follow‑up support contribute to better long‑term respiratory outcomes and help reduce the overall impact of asthma on adolescents’ daily lives. Continued education, regular asthma reviews and adherence to personalised asthma action plans can help adolescents achieve better symptom control and maintain a good quality of life (National Institute for Health and Care Excellence, 2024).
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