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Introduction – Asthma and Risk Factors  
This report has been developed in response to observations made during a nurse-led asthma clinic for adolescents within a local GP surgery. Increasing numbers of young people who experienced asthma in childhood are presenting with worsening symptoms and frequent exacerbations, often linked to lifestyle behaviours such as smoking, vaping, and increased exposure to respiratory infections. The report aims to provide evidence-based information to support patient education and promote effective self-management of asthma. 
Asthma is a chronic inflammatory condition of the airways characterised by variable and recurring symptoms, airflow obstruction, bronchial hyperresponsiveness, and underlying inflammation of the respiratory tract (Global Initiative for Asthma, 2024). It affects individuals of all ages but commonly begins in childhood, with many adolescents continuing to experience symptoms into adulthood. Asthma is not a single disease but a heterogeneous condition with multiple phenotypes influenced by genetic, environmental, and behavioural factors (NHS, 2023).
The hallmark features of asthma include airway inflammation, bronchoconstriction (narrowing of the airways), and increased mucus production. These changes lead to symptoms such as wheezing, shortness of breath, chest tightness, and coughing, which can vary in frequency and severity over time (British Thoracic Society, 2019). Asthma exacerbations, or “asthma attacks,” occur when symptoms worsen acutely and may require urgent medical intervention. Poorly controlled asthma can significantly impact quality of life and, in severe cases, can be life-threatening (World Health Organization, 2023).
Several risk factors contribute to the development and worsening of asthma. Genetic predisposition plays a significant role, particularly in individuals with a family history of asthma or other atopic conditions such as eczema and allergic rhinitis (Pavord et al., 2018). Environmental exposures are also key contributors, including air pollution, allergens (such as pollen, dust mites, and animal dander), and occupational irritants (Guarnieri and Balmes, 2014).
Lifestyle factors become increasingly relevant during adolescence. Smoking and vaping are well-established risk factors for poor asthma control, as tobacco smoke and e-cigarette aerosols irritate the airways, increase inflammation, and reduce the effectiveness of inhaled corticosteroids (Polosa et al., 2020). Social behaviours common in adolescence, such as attending crowded venues like bars and clubs, can increase exposure to respiratory infections, which are a major trigger for asthma exacerbations (Johnston et al., 2006).
Understanding asthma and its risk factors is essential for adolescents to engage effectively with their care plans. Improved health literacy empowers individuals to recognise triggers, adhere to treatment, and make informed lifestyle choices that support long-term respiratory health (Taylor et al., 2021). 
Structure of the Respiratory System and Mechanical Respiration
The respiratory system enables the uptake of oxygen required for cellular metabolism and the removal of carbon dioxide produced as a waste product. It is composed of a series of interconnected organs and airways that work together to support efficient breathing and gas exchange (Tortora and Derrickson, 2021).
The upper respiratory tract includes the nose, nasal cavity, pharynx, and larynx. Air enters the body through the nose or mouth, where it is filtered by nasal hairs and mucus to remove dust particles, pathogens, and other debris. The air is then warmed and humidified, reducing irritation to the delicate tissues of the lower airways (Marieb and Hoehn, 2019). The pharynx functions as a shared passageway for both air and food, while the larynx maintains airway patency and protects the lungs during swallowing.
The lower respiratory tract begins with the trachea, a flexible tube supported by cartilage rings that prevent collapse during breathing. The trachea divides into the right and left bronchi, which enter each lung and branch repeatedly into smaller bronchi and bronchioles. These bronchioles form an extensive network of narrow airways that regulate airflow distribution within the lungs (West, 2018).
At the terminal ends of the bronchioles are the alveoli, specialised microscopic air sacs where gas exchange occurs. The alveolar walls are extremely thin and are surrounded by capillaries, enabling oxygen to diffuse into the bloodstream and carbon dioxide to diffuse out efficiently (Tortora and Derrickson, 2021). In adolescents with asthma attending the nurse-led clinic, these bronchioles are particularly susceptible to inflammation, narrowing, and excessive mucus production, which restrict airflow and contribute to symptoms such as wheezing, breathlessness and chest tightness (British Thoracic Society, 2019).
Mechanical respiration refers to the physical movement of air into and out of the lungs through inhalation and exhalation. This process depends on changes in pressure within the thoracic cavity created by the diaphragm and intercostal muscles (Marieb and Hoehn, 2019). During inhalation, the diaphragm contracts and flattens while the ribs move upwards and outwards, increasing thoracic volume and decreasing internal pressure. This pressure difference draws air into the lungs. During exhalation, the diaphragm relaxes and returns to its dome-shaped position, and the ribs move downwards and inwards, reducing thoracic volume and forcing air out of the lungs (West, 2018).
In individuals with asthma, mechanical respiration becomes impaired due to increased airway resistance caused by swelling of the airway walls and mucus accumulation. Exhalation is particularly affected, leading to air trapping within the lungs and a sensation of breathlessness. During exacerbations, adolescents may rely on accessory muscles of breathing in the neck and chest, which can cause fatigue and anxiety (NICE, 2022). These physiological changes help explain the worsening symptoms observed in young people exposed to smoking, vaping aerosols, or respiratory infections.
Understanding how the respiratory system is structured and how breathing occurs supports adolescents in recognising why asthma treatments are necessary. Preventer inhalers reduce inflammation within the bronchioles, while reliever inhalers relax smooth muscle to widen narrowed airways, improving airflow and easing symptoms. This knowledge promotes better engagement with care plans and encourages early intervention when symptoms begin to worsen. 
Gas Exchange in the Lungs 
Gas exchange is the physiological process through which oxygen is absorbed into the bloodstream and carbon dioxide is removed from the body. This process occurs within the alveoli, which are microscopic air sacs located at the terminal ends of the bronchioles. The alveoli are highly specialised structures designed to maximise surface area and minimise diffusion distance, allowing efficient movement of gases between air and blood (West, 2018).
Each alveolus is composed of a thin epithelial layer strongly associated with pulmonary capillaries. This structural arrangement allows oxygen to diffuse rapidly from the alveolar air into the bloodstream, where it binds to haemoglobin within red blood cells to form oxyhaemoglobin. This oxygen is then transported to tissues to support cellular respiration and energy production (Marieb and Hoehn, 2019; Tortora and Derrickson, 2021).
At the same time, carbon dioxide produced by cellular metabolism diffuses from the blood into the alveoli, where it is expelled from the body during exhalation. This exchange maintains stable blood gas concentrations and prevents respiratory acidosis (West, 2018).
In adolescents with asthma attending the nurse-led clinic, gas exchange can become disrupted due to airway inflammation and bronchial hyperresponsiveness. Inflammatory swelling and smooth muscle contraction narrow the bronchioles, limiting airflow reaching the alveoli and reducing oxygen availability for diffusion (O’Byrne and Inman, 2003). Excess mucus further obstructs airways, exacerbating ventilation difficulties.
Asthma exacerbations may also result in ventilation–perfusion mismatch, where certain lung regions receive blood flow but insufficient ventilation. This reduces overall oxygen uptake and may lead to hypoxaemia, contributing to symptoms such as dizziness, severe breathlessness, and fatigue (Ward et al., 2020). These physiological effects are commonly observed during acute asthma attacks triggered by respiratory infections or exposure to airway irritants.
Maintaining effective gas exchange is a central aim of asthma management. Preventer medications reduce chronic airway inflammation, improving airflow to the alveoli, while reliever inhalers rapidly reverse bronchoconstriction. Patient education within the asthma clinic is essential in helping adolescents understand the importance of consistent treatment adherence to preserve normal lung function (Reddel et al., 2021). 
Impact of Irritants on the Respiratory System and Inflammation in Asthma 
The respiratory system is extremely sensitive to inhaled irritants, which can trigger inflammation, airway narrowing, and increased mucus production. In individuals with asthma, this response is exaggerated due to underlying airway hyperresponsiveness, making them particularly vulnerable to cigarette smoke, vaping aerosols, and respiratory infections (Pavord et al., 2018).
When irritants enter the airways, immune cells such as mast cells, eosinophils and macrophages release inflammatory mediators including histamine and leukotrienes. These substances cause swelling of the airway lining, increased mucus secretion, and contraction of airway smooth muscle, significantly reducing airway diameter and airflow (O’Byrne and Inman, 2003).
Smoking is a major contributor to airway inflammation in adolescents with asthma. Tobacco smoke damages airway epithelium impairs immune defences and is associated with poorer lung function and more frequent exacerbations (Thomson et al., 2013). Similarly, vaping exposes the respiratory system to chemical irritants and fine particles that increase airway inflammation and oxidative stress, worsening asthma symptoms (Gotts et al., 2019).
Respiratory infections further intensify airway swelling and mucus production, leading to increased airflow obstruction. Viral infections are a common trigger for asthma exacerbations, particularly in socially active adolescents exposed to crowded environments (Johnston et al., 2006).
Repeated exposure to irritants can lead to long-term airway changes, increasing the risk of persistent airflow limitation (Chapman et al., 2021). Understanding these mechanisms enables adolescents to recognise how lifestyle behaviours influence symptom control and highlights the importance of trigger avoidance within asthma management plans.

Importance of Recording and Tracking Respiratory Function
Regular monitoring of respiratory function is an essential component of effective asthma management, particularly for adolescents at risk of exacerbations. Peak expiratory flow (PEF) measurement provides an objective assessment of airway obstruction by recording the maximum speed of exhalation (NICE, 2022). Reduced peak flow values indicate airway narrowing caused by inflammation or bronchoconstriction.
For adolescents attending the nurse-led asthma clinic, routine recording of peak flow readings allows early identification of deteriorating asthma control. Declines in peak flow often occur before noticeable symptoms, enabling prompt intervention and reducing the risk of severe exacerbations (Reddel et al., 2021). Readings are commonly compared against an individual’s personal best to assess control and guide treatment decisions.
Peak flow monitoring also supports structured asthma action plans, which use peak flow zones to indicate when medication should be adjusted, or medical review sought (British Thoracic Society, 2019). When combined with symptom tracking and inhaler use records, respiratory data provides a comprehensive overview of asthma control.
Evidence suggests that individuals who actively monitor lung function demonstrate improved treatment adherence and reduced hospital admissions (Gibson et al., 2003). Within primary care, reviewing this data allows nurses to provide targeted education, reinforce trigger avoidance and support safe self-management. 
Evidence-Based Lifestyle Changes to Improve Asthma Control 
Lifestyle modifications play a significant role in improving asthma control and reducing the frequency of exacerbations, particularly in adolescents. Smoking cessation is one of the most important interventions, as tobacco smoke increases airway inflammation, impairs lung function and reduces responsiveness to inhaled corticosteroids (Thomson et al., 2013). Avoiding exposure to second-hand smoke is also essential in maintaining airway health.
Reducing or eliminating vaping is strongly recommended, as e-cigarette aerosols contain irritants that can worsen airway inflammation and increase susceptibility to respiratory infections (Gotts et al., 2019). Education within the asthma clinic should address misconceptions about vaping safety and emphasise its potential impact on respiratory health.
Minimising exposure to respiratory infections is another key strategy. Good hand hygiene, vaccination where appropriate, and avoiding close contact with individuals displaying respiratory symptoms can help reduce infection-related exacerbations (Johnston et al., 2006).
Regular physical activity should be encouraged, as it improves lung capacity and overall cardiovascular health. When asthma is well controlled, exercise is safe and beneficial; however, patients should use reliever inhalers as prescribed prior to activity if exercise-induced symptoms occur (NICE, 2022).
[bookmark: _Int_vR0T5x4r]Identifying and avoiding personal triggers such as allergens, air pollution and cold air further supports asthma control. Combined with adherence to prescribed medication, these lifestyle changes can significantly reduce symptom severity and improve quality of life. 
Conclusion 
This report has explored asthma in the context of a nurse-led clinic within a GP surgery, focusing on adolescents experiencing worsening symptoms and frequent exacerbations. An overview of the respiratory system and its normal functioning have demonstrated how mechanical respiration and effective gas exchange are essential for maintaining adequate oxygenation.
The report has shown how asthma disrupts these processes through airway inflammation, bronchoconstriction, and increased mucus production, particularly when triggered by irritants such as smoking, vaping, and respiratory infections. The importance of monitoring respiratory function, including peak flow measurement, has been highlighted as a key component of safe and effective asthma management.
By improving adolescents’ understanding of their condition and encouraging evidence-based lifestyle changes, healthcare professionals can support better engagement with asthma care plans. Nurse-led education within primary care plays a vital role in promoting self-management, reducing exacerbations, and improving long-term respiratory health outcomes.  
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