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[bookmark: _Toc205539720]1. Introduction 
This report targets to provide clear and accessible information for adolescent patients attending a primary care asthma clinic, to support their understanding of the respiratory system and the impact of lifestyle choices on asthma management. Increasing numbers of adolescents who were diagnosed with asthma in childhood are now experiencing more frequent and severe exacerbations. Contributing factors include behavioural changes such as smoking, vaping, and increased exposure to crowded environments where respiratory infections are more easily transmitted. The report will describe the fundamental physiology of the respiratory system, focusing on how oxygen is taken in and carbon dioxide is expelled from the body. It will also explore how smoking, vaping, and respiratory infections can impair respiratory function and worsen asthma symptoms. Finally, the report will highlight the importance of self-monitoring respiratory health, particularly through the regular use of peak flow meters, and explain how tracking symptoms and lung function over time can improve disease management and clinical outcomes.
[bookmark: _Toc205539721]2. Case study characteristics
[bookmark: _Toc205539722]2.1 What asthma is and what the risk factors are
Asthma is a long-term inflammatory condition of the airways that causes episodes of reversible airflow obstruction and increased sensitivity of the bronchial tubes. This results in symptoms like wheezing, coughing, chest tightness, and difficulty breathing (Bateman et.al. 2007). It commonly develops in childhood but can persist or worsen into adolescence and adulthood. Several risk factors contribute to asthma exacerbations, particularly in adolescents, including exposure to tobacco smoke, vaping, respiratory infections, and environmental pollutants. Lifestyle behaviours such as attending crowded indoor venues further increase the risk of respiratory infections, which can significantly impact asthma control (Dharmage et.al., 2019). Understanding these factors is essential for effective self-management and care planning.

[bookmark: _Toc205539723]2.2 Structure of the respiratory system, process of mechanical respiration, gas exchange in the lungs.
The respirational system is designed to enable gas exchange among the body and the outer environment. It is made up of the upper part of the respiratory system-which includes the nose, nasal cavity, pharynx, and larynx-and the lower respiratory tract, made up of the trachea, bronchi, bronchioles, and lungs. Inside the lungs, the bronchi branch into smaller bronchioles that lead to alveoli, tiny air sacs where the actual exchange of gases takes place (Sendić, 2023).
Mechanical respiration is the physical act of breathing, consisting of two key phases: inhalation and exhalation. During inhalation, the diaphragm tightens and moves down, and the intercostal muscles make the ribcage widen, which makes the chest cavity larger and lets air flow into the lungs. During exhalation, the diaphragm and intercostal muscles loosen, decreasing the chest cavity’s volume and forcing air out of the lungs. This process provides a constant flow of oxygen to the alveoli and elimination of carbon dioxide, maintaining vital respiratory function for the body (BBC, 2019).
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[bookmark: _Toc205539724]2.3 How increased levels of irritants in the respiratory system leads to swelling in the lung tissue, and the impact of this on respiration.
Once irritants such as cigarette smoke, vape aerosols, air pollution, or respiratory infections get into the respiratory system, they trigger the body’s immune response. These irritants are recognised as damaging substances, leading to the release of inflammatory mediators like histamines and cytokines. These substances cause inflammation in the airway lining, resulting in swelling (oedema) of the lung tissue and increased mucus production (Lee et.al. 2011) .
In individuals with asthma, the airways are already hyper-responsive, meaning they overreact to even low levels of irritants. When inflammation sets in, the walls of the bronchi become swollen, the surrounding smooth muscles can constrict (bronchoconstriction), and the airways become narrower, severely obstructing the transfer of air into and out of the lungs.
This narrowing of the airways has several impacts on respiration:
· Diminished airflow: A smaller amount of air reaches the alveoli, where the replacement of oxygen and carbon dioxide happens.
· Impaired gas exchange: Swollen and mucus-filled airways reduce the efficiency of oxygen absorption and carbon dioxide removal.
· Increased breathing effort: The individual may feel short of breath, tight-chested, or begin to wheeze as they struggle to move air through restricted airways (National Asthma Education and Prevention Program, 2007).
Prolonged exposure to irritants and persistent inflammation can gradually cause lasting damage to lung tissue and impair lung function. In individuals with asthma, this ongoing inflammation can lead to more regular and critical flare-ups, making the disorder harder to control without appropriate treatment and trigger avoidance..

[bookmark: _Toc205539725]2.4 How recording and tracking respiratory functions, such as peak flow readings, helps individuals with asthma to monitor and safely manage their condition
Recording and tracking respiratory functions, particularly peak flow readings, plays a vital role in helping individuals with asthma observe and safely manage their condition. A peak flow meter assesses how fast a person can exhale air forcefully from their lungs, offering a measurable indicator of airway function (DeVrieze, Giwa, 2024).
Regular monitoring allows individuals to identify early signs of worsening asthma, often before noticeable symptoms occur. A drop in peak flow readings may indicate airway inflammation or obstruction, prompting timely use of reliever medication or adjustments to the asthma action plan. Tracking readings over time also helps identify patterns or triggers-such as exposure to smoke, allergens, or infections-enabling individuals to take preventive action (Cokorudy et.al., 2024).
In addition, documented readings provide useful information for healthcare professionals, supporting better treatment decisions and personalised care. Overall, consistent monitoring improves self-awareness, treatment observance, and reduces the probability of dangerous asthma incidents or emergency hospital visits.

[bookmark: _Toc205539726]3. Evaluate Health and Lifestyle Information 
The adolescent patients attending the asthma clinic present with several physical health concerns influenced by their current lifestyle choices. Many have a history of childhood asthma but are now experiencing more severe exacerbations in adolescence. This suggests that their asthma is not well-controlled, potentially due to lifestyle changes commonly seen at this age (Bitsko et.al., 2014).
One key concern is the initiation of smoking and vaping, both of which are known to introduce harmful irritants into the respiratory system. These substances trigger inflammation and constriction of the airways, significantly worsening asthma symptoms. Vaping, often perceived as a safer alternative, still contains chemicals that can irritate the lungs and lead to reduced lung function over time (Yang et.al., 2025).
Alcohol consumption is also emerging as a factor, especially when combined with social behaviours such as attending bars or clubs. Alcohol can disrupt medication adherence, disturb sleep, and contribute to dehydration, which may exacerbate asthma symptoms. Crowded indoor venues further increase exposure to respiratory infections, which are major triggers for asthma flare-ups (Haskard et.al., 2008).
Activity levels among adolescents vary, but physical inactivity is a concern, especially for those who avoid exercise due to fear of triggering symptoms. Conversely, those who do exercise may not use preventive medication appropriately, leading to exercise-induced asthma symptoms (Aggarwal et.al., 2018).
Nutrition may also play a role in asthma management. Diets rich in processed foods but lacking in fruits, vegetables, and vital nutrients can raise systemic inflammation, which adversely impacts overall lung health. Conversely, a balanced diet can support the immune system and help reduce asthma triggers (National Institute on Minority Health and Health Disparities, 2019).
Sleep patterns are often disrupted in adolescents, and poor sleep is linked to increased asthma symptoms and reduced ability to manage the condition effectively. Night-time symptoms are common in poorly controlled asthma and may lead to fatigue and decreased daily functioning (Meltzer et.al., 2020).
Finally, potential coexisting conditions, such as allergic rhinitis, obesity, or mental health issues like anxiety, may complicate asthma management. These factors can lead to poor treatment adherence, increased symptom burden, and a diminished quality of life. (Maio et.al., 2012), (Maalej et.al., 2012).
Overall, addressing these lifestyle factors through education and self-management strategies is essential to improving physical health and asthma outcomes in this population.

[bookmark: _Toc205539727]4. Risk Factors and their Physiological Impact
The teenage patients visiting the asthma clinic face various lifestyle-related factors that increase their susceptibility to both immediate and long-term health problems. These issues impact not only to the worsening of asthma but also raise the likelihood of developing additional diseases or complications.
One of the most significant risk factors is smoking and vaping. Both introduce harmful chemicals such as nicotine, formaldehyde, and propylene glycol into the respiratory system. These substances cause irritation and inflammation in the airways, resulting in more mucus production, bronchial tightening, and permanent damage to lung tissue. Ongoing exposure raises the risk of developing chronic obstructive pulmonary disease (COPD) later in life and is linked to a greater occurrence of lung cancer and heart disease because of systemic inflammation and oxidative stress. (Addissouky et.al., 2024).
Frequent alcohol consumption, particularly in social settings, may lead to poor asthma management through missed medications or disrupted sleep patterns. Alcohol is also a respiratory irritant in some individuals and can trigger asthma symptoms. Over time, excessive alcohol intake increases the risk of liver disease, cardiovascular conditions, and neurological damage.
Inadequate nutrition, especially diets rich in sugar and processed foods but lacking essential nutrients, leads to systemic inflammation and impaired immune function. This can make asthma symptoms more severe and increase susceptibility to infections, as well as longer-term issues such as obesity, type 2 diabetes, and metabolic syndrome. Obesity itself is an independent risk factor that can worsen asthma by increasing the inflammatory burden and reducing lung capacity.
Physical inactivity is another concern. Low activity levels contribute to poor cardiovascular fitness and weight gain, further reducing respiratory efficiency. Lack of exercise also impacts mental health, potentially leading to anxiety or depression, which can interfere with asthma self-management.
Sleep disturbances, whether due to poor sleep hygiene, late-night socialising, or nocturnal asthma symptoms, can impair immune function, worsen respiratory symptoms, and affect concentration and mood.
Finally, frequent exposure to crowded indoor environments, such as bars and clubs, increases the risk of viral and bacterial respiratory infections, which are key triggers for asthma attacks and can lead to long-term declines in lung function if not effectively managed.
Collectively, these risk factors contribute to a cycle of poor respiratory health and broader systemic issues, highlighting the importance of targeted interventions and education.

[bookmark: _Toc205539728]5. Recommendations
To address the complex needs of adolescents with asthma and associated lifestyle-related risks, a combination of health promotion, education, and multidisciplinary support is essential. The following proven strategies are advised to enhance overall health and well-being:
[bookmark: _Toc205539729]5.1 Asthma Self-Management Education
Providing structured education on asthma, including the use of inhalers, recognising early warning signs, and managing triggers, has been shown to significantly reduce hospital admissions and improve symptom control. Patients should be supported to develop personalised asthma action plans and taught how to monitor their condition using peak flow meters (National Institute for Health and Care Excellence, 2018).
[bookmark: _Toc205539730]5.2 Smoking and Vaping Cessation Support
Targeted smoking cessation programmes specifically designed for young people can help reduce tobacco and vaping use. This includes behavioural counselling, peer support groups, and access to nicotine replacement therapies where appropriate. Education on the long-term impact of smoking on respiratory health should be a core part of consultations (Dobbie et.al., 2019).
[bookmark: _Toc205539731]5.3 Healthy Lifestyle Interventions
Promoting balanced nutrition and regular physical activity can help reduce inflammation, support lung function, and maintain a healthy weight. Referral to a dietitian or youth-focused fitness programmes can be beneficial. Asthma-safe exercise routines should be encouraged, along with guidance on pre-exercise inhaler use (Kuder, 2021).


[bookmark: _Toc205539732]5.4 Mental Health and Sleep Support
Mental health screening and support are crucial. Anxiety or poor sleep can worsen asthma control and reduce engagement in self-care. Referrals to school counsellors, youth mental health services (e.g., CAMHS), or cognitive behavioural therapy (CBT) services may be appropriate. Promoting healthy sleep habits should be part of routine care (Khan et.al., 2023).
[bookmark: _Toc205539733]5.5 Immunisation and Infection Control
Annual flu vaccinations and up-to-date COVID-19 boosters should be promoted, as respiratory infections are a major trigger for asthma exacerbations. Encouraging hand hygiene and reducing exposure to crowded, poorly ventilated spaces during peak infection seasons can also help prevent illness (Vivaldi et.al., 2025).
[bookmark: _Toc205539734]5.6 Health Promotion in Schools and Communities
Collaborating with schools to provide asthma education sessions, smoke-free campaigns, and peer-led health promotion can reinforce positive behaviours. Community youth services can also be engaged to provide safe spaces for social interaction away from high-risk environments.
Together, these strategies aim to empower adolescents to take control of their health, improve asthma outcomes, and reduce the risk of associated long-term conditions (Kearney et.al., 2020).

[bookmark: _Toc205539735]6. Conclusion
This report highlights how lifestyle factors such as smoking, vaping, poor diet, alcohol use, and low activity levels negatively impact asthma in adolescents. It explains respiratory function, the effects of irritants, and the importance of monitoring. Evidence-based strategies are recommended to support self-management and improve overall health and wellbeing.
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