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Asthma is a persistent inflammatory condition affecting the airways, characterised by recurrent occurrences of breathlessness, chest tightness, coughing, and wheezing (Waugh, Grant, and Ross, 2018). It results from a grouping of genetic predisposition and environmental factors that trigger airway inflammation, excess mucus production, and constriction of the bronchial muscles, ultimately leading to reversible airflow obstruction.
 Among adolescents, asthma remains a significant health concern. Many young people suffer from severe symptoms due to continuous exposure to allergens, air pollution, and tobacco smoke (NHS, 2025). Additionally, lifestyle behaviours such as smoking, vaping, and spending time in crowded environments can further impair lung function, increasing the risk of asthma exacerbations and hospital visits.
This report aims to enhance understanding of the structure and function of the respiratory system, with a particular focus on mechanical respiration and gas exchange. It also investigates how irritants, such as cigarette smoke and vaping aerosols, exacerbate airway inflammation. Additionally, the report underscores the importance of monitoring respiratory data such as peak flow readings to aid in asthma management. Finally, it provides evidence-based lifestyle recommendations to help adolescents with asthma manage their respiratory health more safely and effectively.
[bookmark: _Toc212145661]b) Structure of the Respiratory System and Mechanical Respiration
The respiratory system is a crucial network that delivers oxygen to the body's tissues and removes carbon dioxide, a waste product of metabolism (Nair and Peate, 2011). It is divided into two main parts: the upper respiratory tract, which consist of the nose, nasal cavity, pharynx, and larynx, and the lower respiratory tract, which involves the trachea, bronchi, bronchioles, alveoli, and lungs. Supporting structures, such as the diaphragm, intercostal muscles, and pleura assist in the mechanical process of breathing.
Air first enters through the nose, where tiny hairs and mucous membranes filter, warm and moisten air to protect delicate lung tissues (Nair and Peate, 2011). It then travels through the pharynx, a muscular passage that is shared with the digestive system into the larynx, which safeguards the lower airways. During swallowing, a small flap of cartilage known as the epiglottis closes over the larynx to prevent food or liquid from entering the lungs, ensuring that air and food follow their correct pathways.
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Air flows from the larynx into the trachea, a tube aided by C-shaped rings of cartilage that keep the airway open. The trachea branches into two bronchi, each leading to a lung, where they further divide into smaller bronchioles that regulate airflow by expanding or narrowing. At their ends are tiny air sacs known as alveoli, where gas exchange occurs, oxygen diffuses into the bloodstream, while carbon dioxide is expelled to be exhaled.
The lungs, enclosed by the pleura, expand and contract as air flows in and out. This mechanical process of respiration is motivated by the diaphragm and intercostal muscles. when the diaphragm contracts, it facilitate inspiration, while its relaxation assists with expiration. Together, these structures ensure a continuous and efficient delivery of oxygen and removal of carbon dioxide (Tucker, 2015).
Mechanical respiration is the physical procedure of moving air in and out of the lungs through inspiration and expiration. During inspiration, the diaphragm contracts and flattens, while the external intercostal muscles elevate the ribcage, expanding the chest cavity. This expansion lowers the pressure inside the lungs, allowing air to be drawn in (Sturgeon, 2018). During expiration, the diaphragm relaxes and returns to its dome shape, the ribcage lowers, and air is expelled as lung pressure increases. This rhythmic breathing cycle ensures a continuous exchange of oxygen and carbon dioxide between the alveoli and the external environment. In asthma, inflammation, mucus build-up, and the tightening of the airway muscles narrow the bronchioles, making breathing (particularly exhalation) more difficult and producing the characteristic wheezing sound associated with the condition.
[bookmark: _Toc212145662]c) Gas Exchange in the Lungs
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Gas exchange in the lungs is the essential physiological process through which the body acquires oxygen and removes carbon dioxide. This exchange occurs in the alveoli, tiny air sacs located at the ends of the bronchioles. Each alveolus is encircled by a dense network of pulmonary capillaries, creating a thin interface known as the respiratory membrane, which is approximately two cells thick. This minimal barrier facilitates the efficient diffusion of gases between the air in the alveoli and the blood in the capillaries (Scanlon and Sanders, 2018).
The process is driven by partial pressure gradients. The concentration of oxygen is higher in the alveolar air than in the deoxygenated blood arriving from the pulmonary arteries, so oxygen diffuses across the respiratory membrane into the capillary blood. Once in the bloodstream, oxygen binds to haemoglobin in red blood cells to form oxyhaemoglobin, which is then transported to body tissues for cellular respiration. Conversely, carbon dioxide has a higher partial pressure in the blood than in the alveolar air, causing it to diffuse in the opposite direction, from the capillaries into the alveoli, to be expelled during exhalation (Tortora and Derrickson, 2023).
Efficient gas exchange relies on a large surface area, a thin diffusion distance, and adequate ventilation. In individuals with asthma, airway inflammation, bronchoconstriction, and mucus accumulation hinder airflow to the alveoli. This creates a mismatch between ventilation and blood flow, leading to hypoxaemia (low oxygen levels) and hypercapnia (excess carbon dioxide). These conditions can result in breathlessness and fatigue during an asthma attack.
[bookmark: _Toc212145663]d) The Impact of Irritants and Inflammation on the Respiratory System
The respiratory epithelium serves as the body's primary barrier against airborne irritants and pathogens. In individuals with asthma, exposure to triggers such as tobacco smoke, vaping aerosols, air pollution, dust mites, mould spores, and pet dander elicits an exaggerated immune response. These irritants activate mast cells, eosinophils, and T-lymphocytes, which leads to the release of inflammatory mediators, including histamine, prostaglandins, and leukotrienes (Morosco and Kiley, 2007). This inflammatory cascade results in airway swelling, smooth muscle contraction, and excessive mucus production—changes collectively referred to as airway obstruction.
As the bronchioles narrow, airway resistance increases, making breathing more difficult, especially during exhalation. This narrowing reduces oxygen delivery to the alveoli and leads to a buildup of carbon dioxide, impairing gas exchange. Repeated inflammation can result in airway remodelling, characterised by thickening of the airway walls, the development of fibrotic tissue, and enlargement of smooth muscle, ultimately leading to permanent airflow limitation. 
Among lifestyle-related irritants, smoking is particularly harmful. Cigarette smoke contains thousands of toxic compounds—such as carbon monoxide, tar, and formaldehyde—that damage cilia, hinder mucus clearance, and promote chronic inflammation. Nicotine also increases oxidative stress and suppresses immune defences, thereby increasing vulnerability to infections (BBC, 2025). Vaping, often perceived as safer, still exposes the lungs to ultrafine particles, heavy metals, and flavouring chemicals like diacetyl, which have been linked to bronchiolitis obliterans, an irreversible lung disease. Spending time in crowded environments such as clubs and bars further elevates exposure to respiratory viruses like influenza and SARS-CoV-2, exacerbating airway inflammation.
These irritants collectively diminish respiratory efficiency, increase the frequency of symptoms, and elevate the risk of acute asthma exacerbations. By educating adolescents about these dangers, we can promote healthier lifestyle choices and help safeguard long-term lung function.

[bookmark: _Toc212145664]e) Tracking and Recording Respiratory Function
Recording and tracking respiratory function is essential for effective asthma self-management and clinical monitoring. One of the most practical tools for this is the Peak Expiratory Flow Rate (PEFR), measured using a peak flow meter. This simple test determines the maximum speed of exhalation following a deep breath, providing an easy way to assess airway obstruction and bronchial responsiveness (NHS, 2025). Individuals with asthma are encouraged to record their daily readings to establish a personal best baseline and to recognise changes that may indicate worsening control or exposure to triggers. A consistent decline in peak flow readings often occurs before physical symptoms manifest, enabling early intervention and medication adjustments to prevent severe flare-ups.
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In addition to PEFR, spirometry offers a more detailed evaluation of lung function. The most important parameter, Forced Expiratory Volume in one second (FEV₁), measures how much air can be forcefully exhaled in the first second after a deep breath. Lower FEV₁ values reflect narrowed airways and reduced airflow, helping clinicians gauge asthma severity and monitor treatment response (Leader, 2025).
When used regularly, both PEFR and FEV₁ tracking offer valuable insights into daily and long-term respiratory trends. Consistent monitoring enables individuals to identify their personal triggers, evaluate the effectiveness of their medications, and take informed steps to maintain control. This proactive approach can greatly reduce the risk of sudden asthma exacerbations and emergency hospital visits, fostering safer and more confident self-management.
[bookmark: _Toc212145665]f) Evidence-Based Lifestyle Recommendations
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Effective asthma management involves more than just pharmacological treatment; lifestyle modifications are essential for minimising exposure to triggers and enhancing overall respiratory health. The following five academic journals are backed by research and clinical guidelines.
1.  Smoking and Vaping Cessation:
Completely stopping smoking and vaping is the most impactful lifestyle change for adolescents with asthma. Research indicates that quitting smoking significantly improves lung function, reduces airway inflammation, and enhances responsiveness to corticosteroid therapy.
In Chaudhuri et al. study, 21 smokers with asthma attempted to quit, while 11 continued smoking; 10 of the quitters successfully abstained for six weeks. By the end of this period, the quitters had an average increase in FEV compared to those who continued smoking, and their sputum neutrophil proportion decreased by 29 percentage points (Chaudhuri et al., 2006).
2. Physical Activity:
Regular moderate exercise strengthens respiratory muscles and improves cardiovascular fitness, enhancing lung capacity and alleviating anxiety associated with breathlessness.
In a randomised 12-week study involving adolescents with asthma, participants in the aerobic exercise group trained three times a week for 30–45 minutes. Compared with controls, they exhibited better asthma control scores and reduced exercise-induced bronchoconstriction (smaller decline in FEV₁ during exertion). The study demonstrated that regular, supervised aerobic training is safe and significantly improves respiratory fitness, exercise tolerance, and asthma control in adolescents, highlighting the importance of physical activity as a key non-pharmacological management strategy (Heikkinen et al., 2018).
3. Healthy Diet:
A diet rich in fruits, vegetables, and seafood has been related to improved respiratory function and reduced inflammation.
Zhang et al. (2023) conducted a meta-analysis of 65 studies involving over 567,000 children and adolescents to evaluate the relationship between diet and asthma risk. They discovered that healthy dietary samples rich in fruits, vegetables, whole grains, and seafood were associated with a 15–28% lower risk of asthma and wheezing, whereas unhealthy diets increased the risk. Cohort studies indicated a 28% reduction in asthma incidence among individuals adhering to healthy diets. These findings emphasise that adopting a balanced, nutrient-rich diet during adolescence supports better respiratory health and helps prevent asthma exacerbations.
4. Environmental Control:
Decreasing exposure to indoor allergens such as dust mites, mould, and pet dander can help lessen airway irritation.
A study published in Scientific Reports evaluated the impact of encasing mattresses with mite-impermeable covers on dust mite allergen levels and asthma outcomes in sensitised individuals. Over a 12-month period, the group using encased mattresses demonstrated significantly reduced dust mite allergen levels in their bedding, alongside fewer asthma exacerbations and improved asthma control scores, compared to the control group using standard bedding. The authors concluded that physical barrier measures—particularly allergen-impermeable covers—are effective in reducing dust mite exposure and can lead to clinically meaningful improvements in asthma (Solarz et al., 2021).
5. Better sleep links to better asthma outcomes:
Quality sleep enhances immune regulation, reduces airway inflammation, and stabilises lung function, which helps prevent asthma exacerbations.
Rubinstein and colleagues conducted a randomised, crossover sleep restriction study in adolescents with asthma, comparing short sleep (6.5 hours) to extended sleep (10 hours) over controlled laboratory nights. During the short-sleep condition, participants exhibited reduced lung function, greater variability in airway resistance, and increased asthma symptoms. These effects reversed upon restoring adequate sleep, indicating a direct and reversible impact of insufficient sleep on asthma control. The findings provide strong experimental evidence that sleep deprivation worsens airway function and symptom perception in adolescents with asthma (Meltzer et al., 2020).

By combining these lifestyle interventions with appropriate pharmacological treatment, adolescents can achieve optimal asthma control and lead active, healthy lives.
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Asthma remains a prevalent and highly manageable respiratory condition among adolescents when accompanied by understanding, consistent monitoring, and positive lifestyle choices. The respiratory system is finely tuned for efficient gas exchange, but this delicate balance can be easily disrupted by inflammation and environmental irritants. Habits such as smoking, vaping, and frequent exposure to respiratory infections can aggravate airway inflammation, reduce oxygen exchange, and worsen symptoms.
Empowering young people with knowledge about how asthma impacts the lungs—along with providing practical tools like peak flow monitoring—enables them to take an active role in managing their condition. Evidence indicates that healthy lifestyle modifications, such as quitting smoking and vaping, continuing a balanced diet, engaging in regular physical activity, ensuring acceptable sleep, and controlling environmental triggers, can significantly enhance respiratory health.
For healthcare professionals, raising awareness through regular asthma clinics enhances self-efficacy, encourages preventive behaviour, and decreases symptom burden and hospital admissions. Ultimately, informed engagement, education, and consistent self-care are essential for helping adolescents with asthma lead healthy, active lives with minimal respiratory limitations.
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