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[bookmark: _heading=h.p1qnk4afhjb8]Introduction
Asthma is a long-term inflammatory lung disease that involves symptoms of wheezing along with coughing, chest tightness and shortness of breath, caused by airway hyperresponsiveness and airflow limitation that can be reversed (Sockrider and Fussner, 2020). It is one of the most prevalent chronic conditions in children and adolescents in the UK, affecting around 1.1 million children (Royal College of Paediatrics and Child Health, 2020), and it is experienced by millions of people globally. Many people get better control of their symptoms as children and adolescents. Still, it can also be a time of lifestyle changes that can lead to increased exposure to asthma triggers and make asthma control more difficult (Sockrider and Fussner, 2020).
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Figure 1 Asthma prevalence among children and young people (Royal College of Paediatrics and Child Health, 2020)
Asthma develop and get worse due to several risk factors. Airway inflammation and dysfunction are recognised to be caused by genetic predisposition as well as environmental allergens, air pollution, respiratory infections, smoking and vaping (Bhatia et al., 2022). As adolescents might start smoking and/or vaping, have more social gatherings in crowded spaces, and stop taking their prescribed asthma medication make asthma attacks more likely. 
The report is intended to give adolescents a good understanding of the aim and purpose of the respiratory system and how asthma affects the normal functioning of the respiratory system. The report details the structure and function of the respiratory system, provides an explanation of how the respiratory system works, and how smoking, vaping and infections exacerbate asthma symptoms, as well as the significance of peak flow measurements as a means of monitoring respiratory function. Lastly, evidence-based lifestyle recommendations are offered to help with effective self-management and improve long-term respiratory health.
[bookmark: _heading=h.goiixlh15l39]Section 1: Anatomy and Physiology of the Respiratory System
The respiratory system's function is to provide oxygen to body tissues and remove carbon dioxide, a product of cellular metabolism. It is composed of a series of specialised structures which act in concert to provide for ventilation and gas exchange (Peate, 2018).
The upper and lower respiratory systems make up the respiratory tract as illustrated in figure 02. The upper respiratory system is composed of the nose, nasal cavity, pharynx and larynx. The structures warm, humidify and filter the air that is breathed into the lungs. The lower respiratory tract consists of alveoli, alveolar ducts, bronchioles, bronchi and trachea of the lungs. The trachea branches into right and left bronchi, which it branches again to form smaller bronchioles, which finally lead into alveolar sacs where gas exchange takes place (Kia'i and Bajaj, 2019).
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Figure 2 Human respiratory system (Lumen Learning, 2023)
The respiratory epithelium covers a significant portion of the respiratory system and has a significant protective function. Cilia move the dust and other trapped microorganisms and pollutants away from the lungs, and goblet cells line the lungs and produce mucus to catch them. This mucociliary clearance process promotes lung tissue integrity and prevents damage/infection to lung tissue (Kia'i and Bajaj, 2019).
Mechanical respiration (or ventilation) is the inhalation and exhalation of air from the lungs. Inspiration is the result of the diaphragm contracting and moving downwards, and the external intercostal muscles lifting the rib cage. These actions expand the thoracic cavity so that the pressure in the lungs is less than the pressure of the atmosphere, permitting air to enter the lungs (Gertler, 2021). Expiration is a passive process and normally happens when the diaphragm and intercostal muscles relax. The thoracic cavity gets smaller, causing the pressure to rise within the lungs, and air is expelled (Webster and Karan, 2020).
Exchange of gases takes place in the alveoli, which are tiny air sacs surrounded by a dense network of capillaries. The thin alveolar-capillary membrane allows oxygen to diffuse from high concentration in the alveoli to the low concentration in the blood. Oxygen is then attached to haemoglobin in red blood cells that carry it to the rest of the body. At the same time, carbon dioxide goes from the blood into the alveoli and is removed during exhalation (Basil et al., 2020). For body tissues to maintain cellular respiration and energy production, gas exchange needs to happen efficiently. Airway narrowing and inflammation make the mechanical work of breathing more difficult and increase resistance to air flow, which results in poorer efficiency of gas exchange for asthmatic people.
[bookmark: _heading=h.43oc5tc348pz]Section 2: Pathophysiology and Impact of Asthma
Asthma interferes with normal breathing by causing chronic inflammation of the airways. Airway hyperresponsiveness, excessive mucus production, bronchoconstriction, and structural changes within the airway tissues lead to impaired airflow and are hallmarks of the disease (Bhatia et al., 2022).
Asthma triggers, like allergens, smoke, vaping aerosols, pollutants or respiratory infections cause inflammatory cells within the walls of the bronchi to be activated. These cells produce chemicals that cause inflammation and swelling in the airway. With progression of inflammation, the airway lumen constricts further and becomes more reactive to environmental triggers. As a result of this heightened sensitivity, the bronchioli become constricted or narrowed, which is called bronchoconstriction (Bernstein et al., 2021).
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Figure 3 Pathophysiology of Asthma (Sinha et al., 2023)
Asthma also leads to an overproduction of mucus. When there is too much mucus in already constricted airways, there's even more obstruction in the airways. Inflammation, bronchoconstriction and mucus hypersecretion all contribute to impairing the movement of air through the respiratory system (Sinha et al., 2023).
Adolescents with asthma are especially vulnerable to the effects of smoking. Tobacco smoke contains a number of toxic chemicals which can harm respiratory epithelial cells, affect mucociliary clearance, and exacerbate airway inflammation. Smoking continues to lead to a decrease in lung function (Bernstein et al., 2021) and to more frequent and more severe asthma exacerbations (Bernstein et al., 2021).
Similarly, children and young people are becoming a growing problem with tobacco products. E-cigarettes are nicotine containing devices that produce aerosolised irritants and nicotine to the airways, but appear to be less harmful than cigarette smoking. Studies show that vaping lead to airway inflammation as well as impaired pulmonary function and worse asthma symptoms (Kotoulas et al., 2020). Rahim et al. (2024) also pointed out the potential long-term impact of this exposure includes a diminished lung capacity and elevated likelihood of respiratory diseases.
During a viral infection (cold or flu), inflammatory responses in the airways cause swelling and excess mucus. This can quickly escalate symptoms into serious asthma attacks, which may require urgent medical attention (NHS England, 2021). Airway inflammation, bronchoconstriction and mucous hypersecretion collectively disrupt gas exchange and increase the load on breathing. Effective monitoring and self-management strategies are important, as 46% of adolescents who died from asthma were not receiving the standards of asthma care (National Review of Asthma Deaths, 2021). 
[bookmark: _heading=h.d2h7a2g8lncz]Section 3: Monitoring and Data Use
Respiratory function should be monitored as part of asthma management. The peak flow meter is a commonly used monitoring device, which measures Peak Expiratory Flow (PEF). Peak flow is the highest rate of air that a person can blow out after taking a deep breath. Peak flow measures are an objective tool to assess airway function and asthma control due to the narrowing of the airways leading to airway narrowing (NICE, 2024). PEF has different levels which indicates the severity of asthma as illustrated in figure 04 (Healthline, 2023).
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Figure 4 Illustration of peak flow meter readings (Healthline, 2023)
Keeping track of peak flow readings at regular intervals will help the adolescent set a baseline personal peak flow and detect when their breathing isn't normal. A reduction in peak flow may be an early sign of increased airway obstruction and can happen with no symptoms. Identifying early signs of deterioration enables timely changes to the treatment plan and minimises the risk of a serious deterioration (Gerald and Carr, 2022).
When respiratory data is gathered over time, it help to uncover patterns and triggers. Some people experience a decrease in peak flow when they have a respiratory infection, when they are around cigarette smoke, when it is a time of year with high pollen levels or after vaping (Yang et al., 2025). This data allows for a more tailored approach to managing symptoms and avoiding triggers with patients and their healthcare providers.
Also, peak flow is used to help implement asthma action plans. These plans contain clear information on how to use the medication, how to manage symptoms and when medical assistance should be sought. Self-management of the disease is encouraged, and patients' understanding of their disease is increased by regular monitoring (NHS England, 2021).
NICE (2024) states that routine monitoring helps to optimise asthma management, minimise the use of emergency care and enable safer long-term management. Thus, adolescents should be prompted to make regular respiratory measurements and to talk about them at their regular asthma reviews.
[bookmark: _heading=h.1vy6rhasxlex]Section 4: Evidence-Based Lifestyle Recommendations
Lifestyle modification is an important part of enhancing asthma outcomes and decreasing the number of asthma exacerbations in adolescents.
The most critical advice is to quit smoking. Tobacco smoke is a major cause of airway inflammation and premature respiratory deterioration. Young people who quit smoking find their lung function improves, inflammation decreases, and their asthma symptoms diminish. Information as well as education and support to help patients to quit smoking should be available and specialist services offered when required (Bernstein et al., 2021).
It is also crucial to refrain from vaping. While some people believe vaping products are harmless, they may still have harmful chemicals that can cause inflammation and irritation of the respiratory system. Evidence shows that abstaining from e-cigarette use enhance lung function and minimise asthma-related issues (Kotoulas et al., 2020; Rahim et al., 2024).
Another important strategy is to prevent respiratory infections. Prevention of asthma exacerbation due to infection is possible through good hand hygiene along with annual flu vaccination and avoiding close contact with infected people (NHS England, 2021). Adolescents need to be taught about the link between infections and exacerbation of their asthma.
It is crucial to take the medicines prescribed for asthma correctly to keep the airways stable. Preventers with inhaled corticosteroids (ICS) help to prevent chronic airway inflammation and minimise the risk of an acute attack. Adolescents should be taught about the correct use of inhalers and the importance of taking medication regularly, even when they do not have symptoms (NICE, 2024).
It is also important to attend asthma review appointments regularly. Clinical reviews enable health care professionals to evaluate symptom control, reassess the effectiveness of medicines, consider and analyse peak flow patterns and adjust management plans as needed (NTAG, 2026).
Additionally, physical exercise should be encouraged on a regular basis. Appropriate exercise improve cardiovascular fitness, respiratory efficiency and wellbeing. Symptoms may be brought on by exercise for some people; however, the right use of medication and observation of symptoms can allow most asthmatic teenagers to exercise safely (NHS, 2018).
Last, regular peak flow monitoring allows individuals to recognise changes in their peak flow and enables informed self-management. Together, these lifestyle changes help to control asthma, cut down on health services use and enhance quality of life.
[bookmark: _heading=h.kwjk7kpsjswv]Conclusion
Asthma is a long-term (chronic) allergic or inflammatory disease that have a major impact on the breathing and lives of adolescents. A knowledge of the structure and function of the respiratory system gives insight into the process of normal breathing and gas exchange and the way asthma affects these processes. In people with asthma, excessive mucus secretion and bronchoconstriction (narrowing of the airway) and inflammation of the airways make it harder for people to ventilate and exchange gas with their body tissues, which leads to decreased oxygen supply and increased CO2 build-up.
Important factors that contribute to exacerbation risk and to worsening symptoms are smoking, vaping and respiratory infections. These factors exacerbate airway irritation and inflammation, and diminish the efficiency of breathing even more, raising the work of breathing. 
Peak flow and regular monitoring of respiratory function are an effective way of assessing asthma control and early signs of deterioration. The fact that data is collected and tracked around the respiratory system helps people follow their treatment plans, helps them to self-manage, and allows health care professionals to make effective clinical decisions.
Evidence-based strategies, including avoiding vaping as well as quitting smoking and infection prevention and routine peak flow monitoring are important to monitor respiratory outcomes. Nurses and other health care professionals are vital in educating adolescents to encourage behaviours for good health and for maintaining asthma long-term.
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