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 Introduction 
The practice nurse has been tasked with helping the increasing number of asthmatic adolescents. Working in a fortnightly asthma clinic, the nurse will provide education and advice to help adolescents to understand their condition better, manage their symptoms safely and know asthma triggers. This will also include self-management when on how to manage asthma, monitoring respiratory health and seriousness of asthma exacerbations.
What is asthma?
Asthma is a condition that affects breathing. It causes the airways to become inflamed and narrow. There is currently no cure, but if it is well treated, you should have few or no symptoms. Most people with well-managed asthma have few or no symptoms and can continue to take part in normal daily activities, including school and work.
During an asthma attack, several changes happen inside the airways that make it difficult to breathe. The airway becomes swollen because of inflammation. This swelling narrows the inside of the airway and the passages that air travels through. The muscles surrounding the airways contract, causing bronchoconstriction and further narrowing the airways. The airway also produces more mucus than usual, which can block these already narrowed passageways. Together, these changes reduce airflow into and out of the lungs, leading to breathing difficulties and symptoms such as coughing and shortness of breath.
There are many factors for developing asthma. One of them is genetics. People with parents or siblings who have asthma are more likely to develop asthma because certain genes can increase the risk of developing asthma. Having allergies such as hay fever can also cause asthma, as these conditions are linked to an overactive immune system. According to the World Health Organization, air pollution, such as long-term exposure to traffic fumes and poor air quality, can irritate the airways and impact to the development of asthma. Pollutants from factories can damage the lungs and trigger inflammation in the airways.

Education and self-management are fundamental aspects of asthma care for adolescents, particularly as the case study indicates that many experience more frequent and severe exacerbations as they grow older. Spending time in packed environments, such as bars and clubs, can increase exposure to cigarette smoke, vaping, and respiratory infections, all of which are recognised asthma triggers. Providing education about the effects of asthma on the airways, common triggers, and correct inhaler use empowers adolescents to manage their condition effectively. It also promotes adherence to prescribed medication, encourages early recognition of worsening symptoms, and supports timely intervention to reduce the risk of severe asthma attacks and hospital admissions (Asthma + Lung UK, 2023).


2. The Structure of the Respiratory System and Mechanical Respiration

Gas exchange is the process where oxygen joins the blood and carbon dioxide leaves the blood in the lungs. It takes place in the alveoli, which are tiny air sacs surrounded by a network of capillaries (small blood vessels).
When a person breathes in, oxygen-rich air fills the alveoli. The oxygen passes through the thin walls of the alveoli and the capillaries by diffusion, moving from an area of high oxygen concentration in the alveoli to an area of lower oxygen concentration in the blood. The oxygen then attaches to haemoglobin in red blood cells and is transported around the body to supply cells with the oxygen they need for respiration.
At the same time, carbon dioxide, a waste product produced by body cells, is carried in the blood back to the lungs. Because there is a higher concentration of carbon dioxide in the blood than in the alveoli, it scatters across the thin walls into the alveoli. When the person breathes out, the carbon dioxide is released from the body.
This exchange of gases is possible because the alveoli have very thin walls, a large surface area, and a rich blood supply, allowing oxygen and carbon dioxide to diffuse quickly between the air and the blood.


A diagram of the respiratory system.
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Inhalation, also known as breathing in, is the process of drawing air into the lungs so that oxygen can enter the body. During inhalation, the diaphragm contracts and flattens, while the external intercostal muscles between the ribs contract, causing the ribs to move upwards and outwards. These muscle movements increase the size of the chest cavity, also known as the thoracic cavity, which lowers the air pressure inside the lungs. Because the pressure inside the lungs is lower than the pressure outside the body, air is drawn through the nose or mouth, travels down the trachea, into the bronchi and bronchioles, and finally reaches the alveoli, where gas exchange takes place. This process allows oxygen to enter the bloodstream and supports normal body functions.
During exhalation, air is expelled from the lungs as the respiratory muscles relax. In normal exhalation, the diaphragm relaxes and moves upwards into its dome-shaped position, while the external intercostal muscles relax, causing the ribs to move downwards and inwards. This reduces the volume of the chest cavity and lungs, causing the air pressure inside the lungs to become higher than the pressure outside the body. As a result, air is pushed out through the nose or mouth. Unlike inhalation, which is an active process requiring muscle contraction, normal exhalation is largely passive because it depends on the natural elastic recoil of the lungs and chest wall. However, during forced exhalation, such as during energetic exercise, coughing, or an asthma attack, the abdominal muscles and internal muscles contract to push the diaphragm further upwards and force more air out of the lungs (Derickson, 2021; Asthma + Lung UK, 2024).

Gas Exchange in the Lungs 
During forced exhalation, individuals with asthma have trouble because inflammation, bronchoconstriction, and excess mucus narrow the airways, making it more difficult to exhale completely, which can lead to wheezing, shortness of breath, and air becoming trapped in the lungs.
Respiratory irritants such as cigarette smoke, air pollution, dust, allergens, chemicals, and respiratory infections trigger inflammation in the airways. The immune system releases inflammatory chemicals, increasing blood flow and allowing fluid and immune cells to enter the surrounding tissues. This causes airway swelling (oedema), excess mucus production, and tightening of the airway muscles, narrowing the airways and making it more difficult for air to move in and out of the lungs (McCance, 2023).
The swelling of the lung tissue has a significant effect on respiration because it reduces the diameter of the airways and interferes with normal gas exchange in the alveoli. Less oxygen can diffuse into the bloodstream, while the removal of carbon dioxide becomes less efficient. The body receives less oxygen, forcing the respiratory muscles to work harder to maintain sufficient ventilation. Individuals may experience symptoms such as shortness of breath, coughing and chest tightness. Repeated damage to the airways can end in long-term reductions in lung function (McCance and Huether, 2023).
How does carbon dioxide move from the blood into the alveoli to be breathed out?
Asthma causes the airways to become inflamed, narrowed, and filled with extra mucus, making it harder for air to move in and out of the lungs. This reduces the amount of fresh air entering the alveoli, so there is less oxygen available to diffuse into the bloodstream and less carbon dioxide removed from the blood, making gas exchange less efficient. Carbon dioxide still moves from the blood into the alveoli by diffusion because its concentration remains higher in the blood than in the alveoli, but this process becomes less efficient when the airways are narrowed and airflow is reduced.

How Irritants Cause Inflammation and Affect Breathing
When irritants such as cigarette smoke or vaping aerosols are inhaled, they trigger an immune response in the airways. Chemicals, including histamine, are released, causing inflammation, swelling, tightening of the airway muscles (bronchospasm), and increased mucus production. These changes narrow the airways, restricting airflow into and out of the lungs. As a result, people with asthma may experience breathing difficulties, wheezing, coughing, and chest tightness (McCance and Huether, 2023).

The Impact of Smoking and Vaping on the Respiratory System and Asthma
Smoking and vaping can have a negative effect on the respiratory system, particularly in adolescents who already have asthma. Asthma is a chronic inflammatory condition in which the airways are already sensitive and prone to narrowing. When a person uses e-cigarettes, vapes, or cigarettes, harmful chemicals enter the lungs, which cause further irritation and inflammation of the airways. This increases the likelihood of asthma symptoms becoming more severe (NICE, 2024).
One of the main effects of smoking and vaping is damage to the cilia, which are tiny hair-like structures that line the airways. The cilia play a very important role in clearing mucus, bacteria, and dust from the lungs. Tobacco smoke and chemicals found in vaping aerosols damage these cilia, reducing their ability to remove debris effectively (American Lung Association, 2024). As a result, mucus and harmful particles build up in the airways, increasing the risk of respiratory infections and making breathing more difficult.
How do respiratory infections worsen asthma, and why are people with asthma particularly vulnerable?
infections such as the common cold, flu, and COVID-19 can drastically worsen asthma because they increase inflammation in airways that are already swollen or sensitive. People with asthma have airways that are chronically inflamed and hyperreactive, which means they overreact to triggers more easily than people with healthy airways. When a respiratory infection occurs, the immune system causes further swelling of the airway lining, increased mucus production, and tightening of the muscles around the airways. This narrows the airways even more, making it difficult to breathe and causing symptoms such as coughing, shortness of breath, and chest tightness (World Health Organization, 2024).
These points are highly relevant to the case study, as adolescents who spend time in crowded places, such as bars and clubs, are at greater risk of respiratory infections that can trigger asthma exacerbations. As the practice nurse, providing education on infection prevention, annual flu vaccination, and following an asthma action plan can help reduce the risk of worsening symptoms.





 Recording and Tracking Respiratory Function

Peak expiratory flow (PEF) is used to diagnose asthma and monitor how well it is controlled (Asthma + Lung UK, 2023). Regularly recording PEF readings helps patients compare their results with their personal best and identify early changes in lung function before symptoms develop. Monitoring PEF alongside symptoms, medication use, and potential triggers, such as cigarette smoke, vaping, and respiratory infections, supports effective self-management. Accurate respiratory records enable timely intervention, improve symptom control, and reduce the risk of severe asthma exacerbations.
 Evidence-Based Lifestyle Recommendations
The most important recommendation is to stop smoking and avoid vaping, as smoke irritates the airways, increases inflammation, and makes asthma medication less effective. Professionals should provide education and support to help adolescents quit smoking or vaping if possible (Global Initiative for Asthma, 2024).
Additionally, adolescents should limit their exposure to environments that exacerbate asthma symptoms. Air pollution, pollen, and respiratory infections can worsen asthma. Spending time in busy areas such as clubs may increase exposure to respiratory infections, which can cause asthma flare-ups, as the case study explains. The risk of infection can be decreased by avoiding certain settings when ill and staying up to date with vaccinations, including the yearly flu shot (NICE, 2021).
My overall message to the reader is to avoid vaping, smoking, and spending time in areas with high air pollution or high pollen levels, as these can irritate the airways and worsen asthma symptoms. To help manage their condition, individuals should monitor their symptoms and peak flow readings, attend regular asthma reviews, and avoid personal triggers where possible.

Conclusion
In conclusion, understanding how the respiratory system functions are essential for adolescents with asthma to manage their condition effectively. Knowledge of asthma triggers, regular peak flow monitoring, and observance to treatment support early intervention and better symptom control. Encouraging self-management enables adolescents to make informed decisions, decrease the risk of severe asthma attacks and hospital admissions, and maintain better long-term respiratory health.
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