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Introduction
 Asthma is a chronic inflammatory disorder of the airways characterised by variable airflow obstruction, bronchial hyperresponsiveness and recurrent episodes of wheeze, breathlessness, chest tightness and coughing (Global Initiative for Asthma, 2023). The condition involves persistent airway inflammation which leads to narrowing of the bronchi and increased mucus production. In the United Kingdom, approximately 5.4 million people are currently receiving treatment for asthma, with significant prevalence among children and adolescents (Asthma + Lung UK, 2023). Although some individuals experience symptom improvement with age, adolescence often presents challenges due to increasing independence and lifestyle changes that may negatively affect condition management.
Risk factors for asthma include genetic predisposition, early-life respiratory infections, allergen exposure, air pollution and tobacco smoke (NHS, 2024). In adolescent populations, behavioural factors such as smoking, vaping and frequent attendance at crowded environments increase exposure to respiratory irritants and infections. These lifestyle changes can exacerbate airway inflammation and contribute to more frequent asthma attacks. Socioeconomic factors and reduced adherence to inhaled corticosteroid therapy may also worsen outcomes (NICE, 2023) these include: low household income, poor housing conditions and limited access to healthcare services.
 This report examines the structure and healthy functioning of the respiratory system, explaining the mechanisms of mechanical respiration and gas exchange. It explores how irritants contribute to airway inflammation and airflow obstruction. Furthermore, it analyses how routine data collection, particularly peak expiratory flow monitoring, supports safe self-management. Finally, it evaluates evidence-based lifestyle recommendations aimed at improving adolescent respiratory health within a primary care setting.
 Structure of the Respiratory System and Mechanical Respiration
The respiratory system is composed of the upper airway, lower airway, lungs and associated respiratory muscles. Its primary function is to maintain adequate oxygen supply for cellular metabolism and remove carbon dioxide produced by cells (Hall, 2021).
Upper Respiratory Tract: The upper respiratory tract includes the nasal cavity, pharynx and larynx. These structures filter, warm and humidify inspired air before it reaches the lungs. The nasal passages contain cilia and mucus-secreting cells which trap pathogens and particulate matter, providing a first line of defence against infection (Marieb and Hoehn, 2019).
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 Lower Respiratory Tract: The lower airway begins at the trachea, which divides into two primary bronchi, each entering a lung. These bronchi branch repeatedly into smaller bronchioles, forming the bronchial tree. The bronchioles terminate in alveolar sacs containing millions of alveoli microscopic air sacs where gas exchange occurs. 
The lungs are highly vascularised organs surrounded by a pleural membrane that reduces friction during breathing. Efficient respiratory function depends on clear, unobstructed airways and intact alveolar structures.
Mechanical Respiration: Mechanical respiration refers to the physical act of inhalation and exhalation. 
During inhalation (inspiration), the diaphragm contracts and flattens while the external intercostal muscles elevate the rib cage. This increases thoracic cavity volume by downward movement of outward expansion of the ribcage, and reduces intrapulmonary pressure, allowing air to flow into the lungs (Hall, 2021).
 During exhalation (also known as expiration), the diaphragm relaxes and the thoracic cavity volume decreases. Air flows out of the lungs following the pressure gradient. Expiration is normally passive but may become active during exercise or respiratory distress.
 In healthy individuals, airway resistance is low. However, in asthma, narrowing of the bronchioles increases airflow resistance, particularly during expiration. This results in prolonged exhalation and the characteristic wheeze. Repeated inflammation may also lead to airway remodelling, contributing to long-term structural changes (GINA, 2023). 
Understanding these physiological processes demonstrates critical comprehension of normal body function, fulfilling LO1.
Gas Exchange in the Lungs: Gas exchange occurs in the alveoli through diffusion across the respiratory membrane. The alveolar wall and capillary wall together form a very thin barrier, facilitating efficient movement of gases (Marieb and Hoehn, 2019).
 Oxygen, present in inhaled air, diffuses from the alveoli into pulmonary capillaries where it binds to haemoglobin in red blood cells. Oxygenated blood is then transported via the cardiovascular system to body tissues. Carbon dioxide, a waste product of cellular metabolism, diffuses from blood into the alveoli and is expelled during expiration (Hall, 2021).
 Efficient gas exchange requires:
• Adequate ventilation
• Sufficient alveolar surface area
• Effective pulmonary circulation
• Intact diffusion membrane 
In asthma, inflammation and mucus accumulation obstruct airflow before it reaches some alveoli. While alveolar structure remains largely intact, reduced ventilation leads to ventilation-perfusion mismatch. This can cause hypoxaemia during acute exacerbations (GINA, 2023). Reduced oxygen availability may lead to fatigue, confusion and in severe cases respiratory failure.
Therefore, maintaining open airways is critical to preserving oxygen delivery and preventing complications.
Impact of Irritants and Inflammation on Lung Tissue
Asthma is mediated by chronic airway inflammation. Exposure to irritants such as tobacco smoke, vaping aerosols and pathogens activates immune responses within bronchial tissue.
Allergens and irritants stimulate mast cells to release inflammatory mediators including histamine and leukotrienes. These substances cause bronchoconstriction, increased vascular permeability and mucus hypersecretion (GINA, 2023). The airway lining becomes swollen and the lumen narrows, significantly increasing airflow resistance.
 Smoking damages respiratory epithelium and impairs ciliary function, reducing the ability to clear mucus and debris (NHS, 2024). Vaping has also been linked to airway inflammation and oxidative stress, though long-term data are still emerging.
Repeated inflammation can result in airway remodelling, involving thickening of bronchial walls and smooth muscle hypertrophy. These structural changes may reduce reversibility of airflow obstruction over time (NICE, 2023).
In adolescents, peer influence and social habits increase exposure to irritants, raising the risk of exacerbations. Education regarding these physiological consequences is essential to encourage behaviour change.
 Recording and Tracking Respiratory Function (LO2)
When working with adolescents in asthma clinics, it becomes clear that routine respiratory monitoring is not just about recording numbers but about understanding what those numbers represent in real life. Peak flow readings, inhaler usage frequency and documented exacerbations provide an objective picture of airway function that sometimes differs from how the young person feels subjectively. Adolescents may report that they feel subjective well, even when airflow limitation is already developing. For this reason, objective data plays a crucial role in identifying hidden instability in asthma control (GINA, 2023).
Regularly documented peak flow values allow healthcare professionals to assess variability, which is one of the key indicators of asthma control. According to NICE (2023), consistent drops below 80% of a patient’s personal best reading may indicate worsening inflammation, even before severe symptoms occur. This means that monitoring creates an opportunity for early intervention, such as reviewing inhaler technique, adjusting corticosteroid dosage or reinforcing adherence strategies. In this way, routine data supports preventative care rather than reactive treatment.
Moreover, respiratory monitoring promotes accountability and shared responsibility between adolescents and healthcare professionals. In my understanding, when young patients are encouraged to bring their peak flow diaries to clinic appointments, it changes the dynamic of the consultation. Instead of simply being told what to do, they become involved in analysing their own readings. Research suggests that supported self-management improves asthma outcomes and reduces hospital admissions (Pinnock et al., 2017). Therefore, recording data can strengthen patient autonomy during a life stage where independence is developing.
Another important element is medication adherence. If records show frequent reliance on reliever inhalers but inconsistent peak flow stability, this may indicate that preventer medication is not being used effectively. GINA (2023) highlights that excessive use of short-acting beta-agonists is associated with increased risk of severe exacerbations. By examining recorded inhaler use alongside objective respiratory data, practice nurses can identify risk patterns and intervene before deterioration becomes critical.
Routine documentation also improves communication within the wider healthcare team. Accurate records allow continuity of care if the adolescent attends urgent care or sees a different clinician. The National Review of Asthma Deaths emphasised that poor monitoring and inadequate documentation were contributing factors in avoidable asthma-related fatalities (Royal College of Physicians, 2014). This highlights that recording respiratory data is directly linked to patient safety.
 From a broader perspective, aggregated data within GP practices contributes to understanding patterns at community level. If multiple adolescents present with declining peak flow readings during certain seasons, this may reflect environmental triggers such as pollution or viral outbreaks (Asthma + Lung UK, 2023). In this sense, individual data feeds into population health awareness, demonstrating how routine information supports service planning as well as individual care.
However, it is also important to recognise potential challenges. Adolescents may forget to measure peak flow regularly or may underestimate its importance. Therefore, education must emphasise why monitoring matters — not simply instructing them to record values but explaining how these readings protect their breathing and long-term lung health. When young people understand the physiological link between airway inflammation and numerical changes in peak flow, engagement tends to improve.
 Overall, routine respiratory data should not be seen as a bureaucratic requirement but as an essential clinical tool. It supports early detection of instability, guides pharmacological decisions, enhances communication and strengthens patient empowerment. By interpreting and applying these measurements thoughtfully, healthcare professionals ensure safer asthma management and improved long-term outcomes.
 Evidence-Based Lifestyle Recommendations
Effective asthma management in adolescents extends beyond pharmacological treatment and requires sustained lifestyle modification supported by evidence-based guidance. According to NICE (2023) and GINA (2023), behavioural interventions combined with structured education significantly improve long-term asthma control and reduce hospital admissions.
Smoking and Vaping Cessation: Eliminating exposure to tobacco smoke and e-cigarette vapour is fundamental in reducing airway inflammation. Smoking damages the respiratory epithelium, impairs ciliary function and increases mucus production, thereby worsening bronchial obstruction (NHS, 2024). In adolescents with asthma, tobacco exposure is associated with more frequent exacerbations and reduced responsiveness to inhaled corticosteroids (GINA, 2023). Vaping, although sometimes perceived as less harmful, has been shown to induce airway irritation and oxidative stress. Therefore, smoking cessation support, including behavioural counselling and referral to local cessation services, should be routinely offered in primary care (NICE, 2023). Supporting adolescents to understand the physiological damage caused by these substances can strengthen motivation for change.
 Medication Adherence: Regular use of inhaled corticosteroids is essential in controlling chronic airway inflammation and preventing structural airway remodelling (GINA, 2023). However, poor adherence remains common during adolescence due to forgetfulness or misunderstanding of preventer therapy. NICE (2023) emphasises the importance of reviewing inhaler technique at every consultation. Incorrect technique significantly reduces medication deposition in the lower airways, limiting its effectiveness. Monitoring prescription refill patterns and reviewing symptom diaries allows healthcare professionals to evaluate adherence, demonstrating how routine data informs care decisions (LO2).
Physical Activity: Moderate, regular physical activity is encouraged as it improves overall lung function, cardiovascular fitness and psychological wellbeing. Although exercise may trigger bronchospasm in some individuals, pre-exercise bronchodilator use and good asthma control allow safe participation (GINA, 2023). Encouraging adolescents to remain active supports holistic health and reduces sedentary behaviours associated with poorer respiratory outcomes.
Infection Prevention: Respiratory infections are a major trigger for asthma exacerbations. Annual influenza vaccination and reinforcing good hand hygiene practices reduce infection risk and subsequent airway inflammation (NHS, 2024). Within primary care, vaccination records form part of routinely collected health data used to assess risk prevention strategies.
 Environmental Management: Environmental control is another key component of symptom reduction. Minimising exposure to allergens such as dust mites, mould and pet dander decreases airway irritation. Additionally, awareness of outdoor air pollution levels can guide avoidance strategies during high-risk periods. Asthma + Lung UK (2023) highlights that individuals who actively engage in trigger management and regular monitoring experience improved symptom control and fewer emergency admissions
Overall, lifestyle modification supported by education, routine monitoring and personalised care planning empowers adolescents to take greater responsibility for their respiratory health. Integrating behavioural change strategies with objective data analysis strengthens long-term asthma management within primary care settings.
Conclusion
Asthma is a chronic inflammatory disorder characterised by reversible airway obstruction and bronchial hyperresponsiveness. The effective functioning of the respiratory system depends on coordinated mechanical ventilation and efficient gas exchange within the alveoli. When airway inflammation, bronchoconstriction and mucus production occur, airflow becomes restricted and oxygen delivery is compromised. In adolescents, exposure to irritants such as smoking, vaping and respiratory infections further aggravates airway inflammation, increasing the risk of acute exacerbations and long-term airway remodelling (GINA, 2023). Understanding these physiological processes is essential in promoting safe and informed self-management.
A strong knowledge of respiratory anatomy and function enables adolescents to appreciate how their daily behaviours influence lung health. When young people understand that smoking damages the airway lining and increases inflammation, or that inconsistent use of preventer inhalers allows swelling to persist, they are more likely to engage with treatment plans. Education within primary care therefore plays a central role in improving adherence and long-term outcomes (NICE, 2023).
Routine monitoring, particularly through peak expiratory flow measurements, provides objective data that guides personalised asthma management. Regular recording allows early detection of deterioration, supports medication adjustments, provides health professionals with medical history to make a correct diagnosis and reduces preventable hospital admissions. Supported self-management interventions that include structured monitoring have been shown to improve asthma control and safety (Pinnock et al., 2017). This demonstrates the importance of analysing routinely collected respiratory data, fulfilling LO2.
In conclusion, effective asthma care in adolescents requires an integrated approach that combines physiological understanding, behaviour change and consistent data monitoring. Through evidence-based education and proactive management within primary care, long-term respiratory health outcomes can be significantly improved.
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