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Asthma is a long-term, non-communicable respiratory condition characterised by chronic inflammation and hyperresponsiveness of the airways. It is one of the most chronic diseases globally and particularly common in children and adolescents. According to global estimates, around 363 million people were living with asthma in 2023, and the condition contributed to approximately 442,000 deaths worldwide (World Health Organization, 2024).
Asthma develops due to inflammation and narrowing of the small airways in the lungs. This leads to main symptoms, which include coughing, wheezing, shortness of breath, and chest tightness. These symptoms can vary in severity and often come and go depending on triggers and how well the condition is managed. Although it can be serious, it is controllable with the correct use of inhaled medication and avoidance of known triggers (World Health Organization, 2024).
From a physiological point of view, uncontrolled asthma has a direct impact on air flow and gas exchange. When the airways become inflamed and narrowed, less oxygen reaches the alveoli, and less carbon dioxide is removed efficiently. This explains why individuals with poorly controlled asthma may experience breathlessness, fatigue, and reduced exercise tolerance. 
The World Health Organisation also highlights that most asthma-related deaths occur in low and lower middle-income countries, due to under diagnosis and limited access to treatment. However, even in developed healthcare systems, poor adherence, incorrect inhaler use, and lifestyle factors such as smoking and vaping can significantly worsen outcomes. This highlights that effective asthma management extends beyond pharmacological treatment and includes patient education, behavioural factors, and ongoing monitoring (World Health Organization, 2024).
This report aims to explain the physiology of the respiratory system, how asthma affects breathing, and how adolescents can manage their condition effectively.






Section 1: Structure of the Respiratory System and Mechanical Respiration 
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Figure 1 
(Peate and Nair, 2011, p363)
The body requires oxygen to produce energy from the food consumed. During this process carbon dioxide is generated as waste product. If carbon dioxide accumulates, it can be harmful, so the respiratory system plays a vital role in delivering oxygen to the body and removing carbon dioxide. This process, known as gas exchange, works closely with the circulatory system, including the heart, blood, and blood vessels.
When you breathe in, your diaphragm contracts and moves downward. This increases the space in your chest, causing air to be drawn into your lungs. The air travels through the nose or mouth, down the trachea, and into the bronchi and bronchioles before reaching tiny air sacs called alveoli (Cleveland Clinic, n.d.).
In the alveoli, oxygen passes through thin membranes into nearby capillaries (small blood vessels). From here, oxygen is transported by the blood to body tissues, where it is used to produce energy. At the same time, carbon dioxide (CO2) produced by cells moves into the blood and is carried back to the lungs. When you breathe out, the diaphragm relaxes and moves upward, reducing chest space and forcing carbon dioxide out of the lungs through the same airways.
The respiratory system also protects the body by filtering  harmful particles and preventing the airways from drying out. As air enters through the nose, it is warmed and moistened by the sinuses. Inside the airways, tiny hair-like structures called cilia trap dust, germs, and other particles in mucus. The cilia then move the mucus upward in a wave-like motion, helping to remove it through coughing or sneezing, preventing it from reaching the lungs .
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Asthma is characterised by chronic inflammation of the bronchial airway, resulting in airway hyperresponsiveness. When exposed to triggers such as allergens (including dust mites, mould, and fungi) smoke, cold air, exercise or irritants, the airways undergo physiological response that leads to airflow limitation (Cleveland Clinic, 2025).
During an asthma episode, the airway becomes inflamed and swollen, while the smooth muscles surrounding the airways contract, a process known as bronchoconstriction. At the same time, excess mucus is produced, which further narrowing the airway. These combined effects reduce airflow and make breathing more difficult. 
This is particularly important in adolescents, as lifestyle behaviours such as smoking, vaping, and exposure to crowded environments can increase exposure to irritants and worsen airway inflammation. These factors can lead to more frequent or severe asthma symptoms.
Asthma is a chronic inflammatory condition that can lead to bronchospasm and shortness of breath. In severe cases, asthma attacks can become life-threatening if not treated promptly (Cleveland Clinic, 2025).
As airflow becomes restricted, particularly during exhalation, air can become trapped in the lungs. This reduces the efficiency of gas exchange, meaning less oxygen enters the bloodstream and carbon dioxide is not effectively removed. As a result, individuals may experience breathlessness, fatigue, and reduced exercise tolerance. 
Lifestyle factors also play an important role in asthma control. Smoking increases the risk of developing asthma and worsens existing symptoms by irritating the airways and increasing inflammation. Obesity is also linked to asthma due to increased systemic inflammation, which negatively affects lung function. Reduced physical activity may further contribute to respiratory fitness. These factors are common in lower socioeconomic groups, which may contribute to higher asthma prevalence in these population (Molarius and Hasselgren, 2021). 
This is particularly concerning during adolescence, as early exposure to nicotine and inhaled irritants can accelerate airway inflammation and increase long-term risk of poorly controlled asthma.
Respiratory infections, such as colds and influenza can further worsen asthma by increasing airway inflammation and narrowing (World Health Organization, 2024). Over time, repeated inflammation may lead to airway remodelling, where the airway walls become thicker and less flexible, resulting in long term changes in lung function. 
Overall, asthma significantly affects both the structure and the function of respiratory system. Poorly controlled asthma can impact daily life, causing sleep disturbances, reduced physical activity, and missed school or social activities, particularly in adolescents. Understanding these changes is essential for improving management and reducing the risk of serious complications. 
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Monitoring respiratory function is crucial  for effective control, as it helps individuals and healthcare professionals track how well the condition is controlled. Regular monitoring allows early identification of worsening symptoms and helps prevent severe asthma attacks.
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Monitoring respiratory function is crucial for effective asthma management, as it allows individuals and healthcare professionals to assess disease control and identify early signs of deterioration.
 One of the main tools used is a peak flow meter, which measures how quickly air can be exhaled from the lungs. This provides an indication of airway narrowing and overall lung function.

Regularly peak flow monitoring allows early detection of worsening asthma, often before symptoms become noticeable. This enables timely intervention, such as adjusting medication or following an asthma action plan, which can help prevent severe exacerbations.
Recording peak flow readings over time also helps identify triggers such as exercise, allergens, or environmental irritants. This improves patient understanding of their condition and supports personalised management strategies. Monitoring symptoms alongside peak flow readings also improves communication with healthcare professionals (American Lung Association, n.d.).
In addition, peak flow monitoring supports clinical decision-making by allowing healthcare professionals to assess disease control and adjust treatment when necessary. It also helps individuals recognise when to use reliever medication or when to seek medical attention. Overall, tracking respiratory data, including peak flow measurements, promotes better self-management, improves communication with healthcare providers, and reduces the risk of serious complications associated with asthma. In adolescents, peak flow monitoring is particularly valuable as it encourages self-management and helps them understand how lifestyle factors such as vaping, physical activity, and social environments affect lung function (American Lung Association, n.d.).
.
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Asthma management requires a combination of pharmacological treatment and lifestyle modification.
Reliever inhalers, such as salbutamol, provide rapid relief by relaxing the smooth muscles of the airways, allowing airflow to improve during acute symptoms such as wheezing and shortness of breath. If a reliever inhaler is used frequently, this may indicate poor asthma control and should be reviewed clinically. (Dartford and Gravesham NHS Trust, n.d.)
They should be used when symptoms occur or during an asthma attack. If asthma is well controlled, the need for a reliever inhaler should be minimal. Frequent use (more than two to three times per week) may indicate poor asthma control, and medical advice should be sought. Patients are advised to always carry their reliever inhaler and follow their Asthma Action Plan for guidance. (Dartford and Gravesham NHS Trust, n.d.)
Common side effects may include feeling shaky, dizzy, or experiencing a rapid heartbeat, particularly at higher doses. Medical attention should be sought if severe symptoms occur (Dartford and Gravesham NHS Trust, n.d.).
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Preventer inhalers are used to reduce inflammation and swelling in the airways, helping to keep asthma under long-term control. Regular use decreases airway sensitivity and reduces the likelihood of symptoms when exposed to triggers. This supports better daily functioning and improved sleep. It is important that preventer inhalers are used every day as prescribed, even when symptoms are not present. This helps prevent severe asthma attacks and maintains overall control of the condition.
Different types of preventer inhalers are available, including those containing inhaled corticosteroids (CTCs) and combination inhalers that include both a steroid and a long-acting bronchodilator. Healthcare professionals will determine the most suitable option for each patient (Dartford and Gravesham NHS Trust, n.d.).
Side effects include a sore throat, hoarseness, or oral thrush. These risks can be reduced by using correct inhaler technique and rinsing the mouth after use.
Adolescents may sometimes struggle with consistent inhaler use or may forget to take their medication as prescribed. This can lead to poor asthma control and increase the risk of asthma attacks, highlighting the importance of education and routine.
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 Lifestyle changes play an important role in improving asthma control, particularly in adolescents. Avoiding smoking and vaping is one of the most important steps, as both irritate the airways, increase inflammation, and reduce the efficiency of gas exchange, leading to worsening symptoms over time. Healthcare professionals can provide support to help individuals quit smoking. Regular physical activity can improve lung function and overall health, although individuals should take precautions if exercise triggers symptoms health (Asthma + Lung UK, 2024).
Maintaining a healthy weight and balanced diet supports the immune system and reduces the risk of respiratory infections. Avoiding exposure to air pollution, and known triggers can help prevent irritation of the airways. Adolescents should also be encouraged to follow their asthma action plan and take medication as prescribed. 
Food That Helps Control Asthma
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Figure 2 
(Dr. Sharda Ayurveda, 2024)
Reliever inhalers provide quick relief during asthma symptoms by relaxing the airway muscles, while preventer inhalers reduce inflammation over time. Correct use of inhalers is essential for effective treatment.
Regular physical activity is an important lifestyle recommendation for adolescents with asthma, as it helps reduce airway inflammation and improve overall lung function. However, exercise should only be carried out when asthma is controlled, as symptoms such as wheezing or coughing may worsen during activity. It is important to seek medical advice before starting an exercise programme to ensure it is safe (Allergy & Asthma Network, 2026).
peer influence and social behaviours during adolescence, such as vaping or exposure to second-hand smoke, can significantly undermine asthma control if not addressed through education. These strategies are particularly important for adolescents, as lifestyle behaviours can significantly influence asthma control and long-term respiratory health (Asthma + Lung UK, 2024).
These interventions help reduce airway inflammation, prevent bronchoconstriction, and improve airflow, allowing more efficient oxygen exchange at the alveoli.
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Asthma is a chronic inflammatory condition that significantly affects the structure and function of the respiratory system. It results in airway narrowing, mucus production, and bronchoconstriction, all of which reduce airflow and impair gas exchange. These physiological changes explain the characteristic symptoms of wheezing, breathlessness, and reduced exercise tolerance.
In adolescents, asthma control is strongly influenced by lifestyle factors such as smoking, vaping, physical activity levels, and exposure to respiratory infections. Poor management can lead to airway remodelling and long-term deterioration of lung function.
Monitoring tools such as peak flow measurement provide an effective method of tracking disease control and identifying early signs of exacerbation. When combined with appropriate pharmacological treatment and lifestyle modification, asthma can be effectively managed, reducing symptom burden and improving quality of life.
Healthcare professionals play a crucial role in providing education, supporting medication adherence, and empowering adolescents to actively manage their condition, with effective asthma control relying on physiological understanding, patient engagement, and evidence-based clinical practice (Miles et al., 2017).
This highlights the importance of early intervention and effective self-management in preventing long-term respiratory complications.
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