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Case study 2
Supporting adolescents with asthma: respiratory physiology, lifestyle risk and self-management in primary care

Introduction
Asthma is a long-term condition that affects the airways, causing them to become inflamed and narrowed. This can lead to symptoms such as wheezing, shortness of breath, chest tightness and coughing, which are often worse at night or even early mornings (global initiative for asthma, 2023). In the uk around 5.4 million people are receiving treatment for asthma, which is why it is one of the most common chronic conditions, particularly in children and young people (asthma + lung uk, 2023).
Although asthma is often diagnosed in childhood, adolescence can be a challenging time for maintaining good control of the condition. This is not only because of physical changes, but also due to shifts in behaviour and lifestyle. For example, young people may begin experimenting with smoking or vaping, spend more time in crowded social environments, and may not always use their preventer inhalers consistently (holley et al., 2017). In addition, some may not fully recognise how serious asthma can be. The national review of asthma deaths found that poor adherence to inhaler treatment was a major contributing factor in many deaths (royal college of physicians (rcp), 2014), which highlights how important effective self-management is.
There are several known risk factors for asthma exacerbations, including exposure to allergens, air pollution, respiratory infections, tobacco smoke, vaping and poor adherence to medication (nice, 2021). While some individuals may have a genetic predisposition, many of these triggers are linked to environment and behaviour, meaning they can be reduced or avoided. This highlights a key challenge in adolescent asthma care: improving outcomes requires not only clinical understanding but also addressing the behaviours and social influences that shape health choices.
As a practice nurse running an asthma clinic, it is important to explain these concepts in a way that is clear and relatable. When young people understand what is happening in their lungs and how their choices affect their breathing, they are more likely to engage with their treatment and take responsibility for managing their condition.
This report will explore how the respiratory system works, including breathing and gas exchange, examine how irritants such as smoking and infections affect asthma, and discuss how monitoring and lifestyle changes can support better long-term management.
Structure of the respiratory system and explanation of the process of mechanical respiration
The respiratory system of the upper and lower airways work together to support breathing. 
The upper airways - nose, nasal cavity, pharynx, larynx. The upper airways play an important role in preparing the air before it reaches the lungs by filtering, warming and moistening the air. Small hair like structures called cilia help to trap dust and microorganisms, preventing them from travelling further into the respiratory tract.
The lower airway - trachea, bronchi, bronchioles, alveoli. The trachea divides into two bronchi, which continue to branch into smaller bronchioles. At the ends of these bronchioles are millions of alveoli, which are tiny air sacs surrounded by capillaries. These are where gas exchange takes place.
In asthma, the bronchi and bronchioles become inflamed. The inner lining of the airway swells, the surrounding muscles tightens (bronchoconstriction), and then more mucus is produced. Together, these changes narrow the airways and make it difficult for air to move in and out of the lungs.
Mechanical respiration
Mechanical respiration refers to physical process of breathing.
Breathing in (inspiration) is an active process. The diaphragm contracts and moves downwards, while the external intercostal muscles lift the rib cage. This increases the space inside the chest, lowering the pressure and allowing air to flow into the lungs.
Breathing out (expiration) is usually passive at rest. The diaphragm relaxes and moves upwards, the rib cage falls, and air is pushed out as the pressure inside the lungs increases.
For individuals with asthma, breathing out can become particularly difficult. Narrowed airways make it harder for air to leave the lungs, which can lead to air trapping and a feeling of tightness in the chest. This is why wheezing is often more noticeable during exhalation. In more severe cases, individuals may struggle to speak in full sentences due to breathlessness.
Even small changes in airway size can have a large impact on breathing. According to poiseuille’s law, airflow resistance increases significantly when the airway diameter is reduced. This helps explain why relatively mild inflammation can still cause noticeable symptoms, and why early treatment is so important.
Gas exchange in lungs
Gas exchange takes place in the alveoli through diffusion, where gases move from an area of higher concentration to an area of lower concentration.
The alveoli are well adapted for this role. They provide a large surface area, have very thin walls, and are surrounded by a dense network of capillaries. Their moist surface also helps gases dissolve more easily.
When we breathe in, oxygen levels are higher in the alveoli than in the blood, so oxygen diffuses into the bloodstream and binds to haemoglobin. It is then transported around the body. At the same time, carbon dioxide, which is a waste product, moves from the blood into the alveoli and is removed when we breathe out (west, 2012).
Although the alveoli themselves are usually not damaged in asthma, the narrowing of the airways can reduce airflow to certain areas of the lungs. This can lead to what is known as ventilation-perfusion mismatch, where some parts of the lung receive blood but not enough air. In more severe cases, this can reduce oxygen levels in the body. This shows that even though asthma mainly affects the airways, it can still have wider effects on overall respiratory function.
Impact of irritants on the respiratory system
Asthma is essentially an inflammatory condition. When the airways are exposed to irritants or allergens, the immune system responds by releasing inflammatory chemicals.
Cells such as mast cells release substances like histamine and leukotrienes, which cause the airways to tighten, swell and produce more mucus. Over time, repeated inflammation can lead to structural changes in the airways, known as airway remodelling, which may make the condition more difficult to manage (barnes, 2008; gina, 2023).
Smoking
Smoking introduces a wide range of harmful chemicals into the lungs. These can damage the airway lining, reduce the effectiveness of cilia and increase inflammation. For people with asthma, smoking is linked to more severe symptoms, fast decline in lung function and a slow response to treatment such as inhaled corticosteroids (thomson et al., 2013; polosa and thomson, 2013).
This is particularly concerning for young people, as their lungs are still developing. Social factors such as peer pressure can also play a role in smoking behaviour. The rcp (2014) report highlighted that poor engagement with treatment was a major factor in asthma deaths, suggesting that behaviour and lifestyle are just as important as medical treatment.
Passive smoking is also a risk, as exposure to smoke in the home or social settings can worsen symptoms (nice, 2021).
Vaping
Vaping is often seen as a safer alternative to smoking, especially among young people. However, e-cigarettes still contain nicotine and other chemicals that may irritate the airways. Research has shown a link between e-cigarette use and increased respiratory symptoms in adolescents (mcconnell et al., 2017).
Although the long term effects are still being studied, early evidence suggests that vaping may increase inflammation and oxidative stress in the lungs. This is particularly problematic for individuals who already have asthma. A key issue in practice is the belief that vaping is harmless, which means education needs to be clear, balanced and not judgemental.
Respiratory infections and social environments
Respiratory infections, particularly viral infections, are a common trigger for asthma exacerbations (jackson et al., 2014). These infections increase inflammation and mucus production, further narrowing the airways.
Adolescents are more likely to spend time in crowded environments, such as social events, where infections can spread more easily. Factors such as poor sleep or alcohol use may also weaken the immune system. This shows that asthma management needs to consider not just direct triggers, but also wider lifestyle patterns that increase risk.
Monitoring and tracking respiratory function
Monitoring symptoms and lung function is an important part of managing asthma.
Peak expiratory flow (pef) measures how quickly a person can breathe out and provides an indication of how narrow the airways are. By recording peak flow regularly, individuals can identify changes early, establish their normal levels and take action when needed (nice, 2021).
Research shows that self-monitoring, combined with a written asthma action plan, can reduce hospital admissions and improve overall control (gibson et al., 2003). However, many adolescents rely on how they feel rather than objective measurements, which can sometimes be misleading. Some may not notice their symptoms getting worse until the condition becomes more serious.
Digital tools and apps may help improve engagement, particularly in younger populations. However, they should be used alongside regular clinical support rather than as a replacement.
Evidence-based lifestyle recommendations
Managing asthma effectively involves more than just medication. Lifestyle choices also play a significant role.
Stopping smoking and avoiding vaping are key recommendations, and support services should be offered where needed (nice, 2021). Inhaled corticosteroids remain the main treatment for controlling inflammation (gina, 2023), but their effectiveness depends on consistent use. Research suggests that adherence in adolescents is often poor (holley et al., 2017; bender, 2016), which highlights the need for approaches that consider individual behaviour and motivation.
Vaccinations, such as the annual flu vaccine, can help reduce the risk of infection-related exacerbations. Regular physical activity is also beneficial, although some individuals may need to use an inhaler before exercise. Improving air quality at home and reducing exposure to allergens can further support control.
Overall, this suggests that while medication is essential, it is not sufficient on its own. A more holistic, patient-centred approach is needed to address the behavioural and environmental factors that influence asthma management.
Conclusion
Asthma is a long-term condition that requires consistent management, particularly during adolescence when lifestyle and behavioural factors can increase risk. Understanding how the respiratory system works helps explain why airway narrowing can have such a significant impact on breathing and gas exchange.
Irritants such as smoking, vaping and infections all contribute to increased inflammation and worsening symptoms. Even small changes in airway size can make breathing more difficult, which highlights the importance of early intervention.
Monitoring tools such as peak flow measurements allow individuals to detect changes early and manage their condition more safely. At the same time, lifestyle changes such as avoiding smoking, improving medication adherence and reducing exposure to triggers are essential for long-term control.
As a practice nurse,, supporting young people involves more than just providing information. It requires clear communication, understanding individual behaviours and encouraging shared responsibility. Ultimately, effective asthma management depends on combining clinical knowledge with practical, realistic support that young people can apply in their daily lives.
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