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1 Introduction
Asthma is a long-term condition that affects the airways and makes it difficult to breathe. It is one of the most common chronic conditions in the world. The World Health Organization (WHO, 2023), report around 262 million people globally is living with asthma. In the United Kingdom, around 5.4 million people are currently receiving treatment for asthma, including many children and adolescents (Asthma + Lung UK, ,2023). These figures highlight the significant public health impact of the condition, particularly within primary care settings.
Asthma occurs when the airways become inflamed and narrowed, making it harder for air to move in and out of the lungs. In individuals with asthma, the airways are more sensitive to certain triggers. When exposed to these tiggers, the lining of the airway swells, the surrounding muscles tighten, and extra mucus may be produced. This combination reduces airflow and leads to common symptoms such as wheezing, shortness of breath, chest tightness and coughing (NICE, 2023). Symptoms may vary in severity and can worsen during an asthma exacerbation.
There are different things that can contribute to the development and worsening of asthma. A family history of asthma or others allergic conditions, such as eczema or hay fever, are more likely to develop it (BTS/SIG, 2019). Environmental factors as well as air pollution and respiratory infections (WHO, 2023). In adolescents, lifestyle behaviours such as smoking and vaping are particularly concerning, as inhaled irritants can increase airway inflammation and trigger exacerbations. Spending time in crowded places may further increase exposure to smoke and viral infections, which can negatively affect respiratory health.
Knowing what asthma is and recognising its risk factors is very important in general practice, as effective education and early intervention can support safer self-management and reduce the frequency of exacerbations.








2 Structure of the Respiratory System and Mechanical Respiration 
To understand asthma, it is important to first understand the normal structure and function of the respiratory system. The respiratory system is responsible for allowing oxygen to enter the body and remove carbon dioxide, which is a waste product produced during cellular metabolism (Tortora and Derrickson, 2021). Oxygen is essential for energy production in body cells, and the respiratory system works continuously to maintain this balance. The main structures of the respiratory system are shown in Figure 1.
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Figure 1 Anatomy of the human respiratory system (Olson, E., University Hospital, 2023).

The respiratory system has several structures that work together to support breathing and maintain adequate oxygen levels in the body. Air enters through the nose or mouth, gets filtered, warmed and moistened before moving deeper into the respiratory tract. The air then passes through the pharynx and the larynx before entering the trachea, also known as the windpipe. The trachea is supported by cartilage rings that help keep the airway open. It then divides into two main bronchi, one leading to each lung. Inside the lungs, the bronchi divide into smaller branches called bronchioles, which continue to branch into even smaller airways.
At the end of the bronchioles are millions of tiny air sacs called alveoli. The alveoli have very thin walls and are surrounded by small blood vessels known as capillaries. This structure allows efficient gas exchange between the lungs and the bloodstream (Hall, 2021). The lungs themselves are protected by the rib cage and are located above the diaphragm, a dome-shaped muscle that plays a key role in breathing.
Breathing occurs through a process known as mechanical respiration, which has two main phases: inspiration (inhalation) and expiration (exhalation). During inspiration, the diaphragm contracts and moves downward while the external intercostal muscles between the ribs contract to lift the rib cage upward and outward. This movement increases the volume of the thoracic cavity, which reduces pressure inside the lungs and allows air to flow into the lungs (Tortora and Derrickson, 2021).
During expiration, the diaphragm relaxes and moves upward, while the rib cage returns to its resting position. This reduces the volume of the thoracic cavity and increases pressure in the lungs, pushing air out. Under normal resting conditions, expiration is usually a passive process that occurs when the respiratory muscles relax (Hall, 2021)
This normal beathing process allows the body to maintain adequate oxygen supply and remove carbon dioxide efficiently. However, in conditions such as asthma, inflammation and narrowing of the airways can disrupt normal airflow and make breathing more difficult.
 
3 Gas Exchange in the Lungs
Gas exchange is a key process that occurs in the lungs and allows the body to obtain oxygen and remove carbon dioxide. This happens in the alveoli, which are tiny air sacs located at the end of the bronchioles. The alveoli have very thin walls and are surrounded by a network of small blood vessels called capillaries. This structure allows gases to move easily between the air in the lungs and the blood in the capillaries (Tortora and Derrickson, 2021)
When a person inhales, air oxygen enters the lungs and travels through the respiratory tract until it reaches the alveoli. Inside, oxygen moves across the thin alveolar walls and into the surrounding capillaries through a process called diffusion. Diffusion occurs because oxygen moves from an area of higher concentration in the alveoli to an area of lower concentration in the blood. Once oxygen enters the bloodstream, it binds to haemoglobin in red blood cells and is transported throughout the body to supply tissues and organs with the oxygen needed for normal cellular function (Hall, 2021).
At the same time, carbon dioxide, which is a waste product produced during cellular metabolism, is transported by the blood back to the lungs. Carbon dioxide moves from the capillaries into the alveoli, also by diffusion. This happens because the concentration of carbon dioxide is higher in the blood than in the air inside the alveoli. Once this gas enters these air sacs it is removed from the body during exhalation (Tortora and Derrickson, 2021).
Efficient gas exchange depends on several important factors. The large surface area of the alveoli, the thin walls and capillaries, and the close contact between the air airs sacs and blood vessels all support rapid gas exchange. In healthy lungs, this process occurs continuously and ensures that the body maintains adequate oxygen levels while removing carbon dioxide effectively.
However, for people with asthma, inflammation and narrowing of the airways can reduce airflow and limit the amount of oxygen reaching the alveoli. This affects the efficiency of gas exchange and makes breathing more difficult for those with the condition.

4 Impact of Irritants on the Respiratory System and Respiration 
The respiratory system can be affected by various irritants present in the environment. Irritants such as tobacco, dust, allergens and respiratory infections can have a significant impact on the airways. In individuals with asthma, the airways are more sensitive than normal, which means that exposure to these irritants can easily trigger inflammation and worsen respiratory symptoms (NICE, 2023).
When irritants enter the respiratory system, they can cause irritation and inflammation of the airway lining. Inflammation occurs when the body’s immune system responds to harmful substances. During this response, the lining of the airways becomes swollen and inflamed. The muscles surrounding the airways may also tighten, a process known as bronchoconstriction. The airways may produce excessive mucus. These changes narrow the airways passages and restrict the flow of air moving in and out of the lungs (BTS/SIGN, 2019)
The swelling of the airway’s tissues and the narrowing of the airways can significantly affect normal respiration. When the airways become narrower, less air can reach the alveoli where gas exchange occurs. This reduces the efficiency of oxygen entering the bloodstream and the removal of carbon dioxide from the body. As a result, individuals may experience symptoms such as wheezing, shortness of breath, chest tightness and persistent coughing (WHO, 2023). These symptoms can become more severe during asthma exacerbations, which may require medical treatment.
In adolescents, lifestyle behaviours such as smoking and vaping are particularly concerning because they introduce additional irritants into the respiratory system. Chemicals found in cigarette smoke and vaping products can further irritate the airways lining and increase inflammation. Over time, repeated exposure to these irritants can worsen asthma control and increase the frequency of asthma attacks.
Therefore, reducing exposure to respiratory irritants is an important part of asthma management. Identifying and avoiding triggers can help minimise airway inflammation and support better respiratory function in individuals with asthma.

5 Monitoring Respiratory Function and Peak Flow Measurement.
Monitoring respiratory function is an important part of managing asthma. Regular monitoring helps individuals understand how well their lungs are functioning and allows them to recognise early signs of worsening symptoms. This can help prevent severe asthma attacks and support better long-term management of the condition (NICE, 2023).
One common method used to monitor asthma is the peak flow meter. A peak flow meter is a small handheld device that measures Peak Expiratory Flow (PEF), which is the maximum speed at which a person can breathe air out of their lungs. This helps assess how open or narrowed the airways are. When the airways become inflamed or constricted, as occurs during asthma symptoms, peak flow readings usually decrease (Asthma + Lung UK, 2023).
People with asthma are often advised to record their peak flow readings regularly, usually in the morning and evening. Keeping a record of these readings helps individuals identify patterns and recognise changes in their breathing. For example, a sudden drop in a peak flow reading may indicate that asthma symptoms are worsening or that an asthma attack may occur. By recognising these early warning signs, individuals can take appropriate action, such as using their prescribed medication or seeking medical advice (BTS/SIGN, 2019).
Therefore, recording and tracking respiratory function plays a key role in helping people with asthma monitor their condition and manage their symptoms more safely and effectively.

6 Evidence-Based Recommendations for asthma Management
Effective asthma management requires a combination of reducing exposure to irritants and supporting individuals to manage their condition through appropriate treatment and education. Evidence-based guidelines highlight the importance of identifying and avoiding triggers that can worsen airway inflammation and lead to asthma exacerbations (NICE, 2023).
One of the most important recommendations is reducing exposure to respiratory irritants. Smoking and vaping should be strongly discouraged, particularly in adolescents, as both introduce harmful substances into the airways and increase inflammation. Avoiding environments with high levels of smoke, air pollution or allergens, such as dust and pet dander, can also help improve respiratory health. In addition, maintaining good indoor air quality and reducing exposure to respiratory infections can support better asthma control (WHO, 2023).
Education is another key component of asthma management. Patients should be supported to understand their condition, recognise early symptoms of worsening asthma, and identify personal triggers. Self-management strategies, including the regular use of peak flow monitoring can help individuals take control of their condition and respond early to change in their breathing (BTS/SIGN, 2019)
The correct use of medication is essential for controlling asthma symptoms. Preventer inhalers, which often contain corticosteroids, help reduce airway inflammation when used regularly. Reliever inhalers provide quick relief by relaxing the airway muscles during acute symptoms. Patients should also be encouraged to follow a personalised asthma action plan, which provides guidance on how to adjust treatment based on symptoms and peak flow reading (NICE, 2023)
Overall, combining lifestyle changes, patient education and appropriate medical treatment can significantly improve asthma management and reduce the impact of irritants on respiratory health.

7 Conclusion 
In conclusion, asthma is a common chronic respiratory condition that can significantly affect breathing and overall quality of life, particularly in adolescents. This report has explained the structure and function of the respiratory system, including mechanical respiration and gas exchange, and how these processes support normal breathing. It has also highlighted how exposure to irritants such as smoking, vaping and environmental pollutants can lead to airway inflammation, narrowing of the airways and reduced respiratory efficiency 
In the context of the case study, adolescents attending asthma clinics in a GP setting asthma clinic may be at increased risk of worsening symptoms due to lifestyle behaviours such as smoking and vaping as well as exposure to crowded environments and respiratory infections. These factors can negatively impact respiratory functions and increase the frequency of asthma exacerbations.
Monitoring respiratory function particularly through peak flow measurements, plays an important role in helping individuals recognise early changes in their condition and manage symptoms effectively. In addition, evidence-based strategies such as reducing exposure to irritants improving patient education and ensuring correct use of medication support effective asthma management.
Overall, supporting adolescents to understand their condition and make healthier lifestyle choices is key to improving respiratory health outcomes and reducing the long-term impact of asthma.
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