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1. [bookmark: _Toc242831642]Introduction: Asthma and Its Risk Factors
Asthma is a long-term lung disease in which the air passages in the lungs become inflamed, the bronchial tubes (windpipes) become over-reactive and the airflow in the tubes is obstructed. Wheezing, coughing, chest tightness and breathlessness may change over time, and get worse during an exacerbation. In an asthma attack, the lining of the airway’s swells, the muscles around the bronchioles and bronchi constrict and the amount of mucus increases. These changes will cause a decrease in the width of the air passages and raise resistance to air flow and make breathing particularly difficult during expiration (Global Initiative for Asthma, 2025).
Asthma occurs when there is a combination of genes and environment. Factors that increase risk include family history, allergy, tobacco smoke, exposure to air pollution, respiratory infections and certain work chemicals (dusts and chemical fumes). But not all risk factors are equal, and triggers are different for each person (NICE, 2024).
The case study emphasizes adolescents who have more severe exacerbations following initiation of smoking or vaping use and attending social events in large groups. These exposures can make already sensitive airways inflamed. Education in GP is therefore critical – being able to identify triggers, recognise deteriorating symptoms and follow agreed management plan will enable adolescents to engage more confidently in their care.
[bookmark: _Toc242831643]2. Structure of the Respiratory System and Mechanical Respiration
[bookmark: _Toc242831644]2.1 Respiratory structures and functions
Air is inhaled through the nostrils or mouth. The nasal cavity filters, warms and humidifies inhaled air, while the mouth provides an alternative route. The air travels through the pharynx where it is directed towards the larynx. The larynx is responsible for sending air into the trachea, which is lined with cartilage to keep it patent and cilia to move the mucus and trapped particles upwards. The right and left primary bronchi branch off from the trachea and conduct air to each lung. They branch into smaller bronchi and bronchioles that carry air to the lungs and are also involved in the regulation of the airways' resistance. Finally, air arrives at the alveoli, tiny air sacs in which gas exchange between the air and pulmonary capillary blood (Betts et al., 2022a) occurs.
[bookmark: _Toc242831645]2.2 Inhalation and exhalation
Inhalation during normal breathing involves the contraction (downward movement) of the diaphragm and the upward (and outward) movement of the external intercostal muscles. Thoracic volume increases and causes intrapulmonary pressure to fall below atmospheric pressure. As a result, air will move into the lungs down the pressure gradient. 
When breathing quietly, the external intercostal muscles and the diaphragm relax. Elastic recoil decreases thoracic volume and increases intrapulmonary pressure, thus forcing air out. Forced exhalation also involves the use of internal intercostal and abdominal muscles (Betts et al., 2022b).
Asthma makes the airway narrower, making the resistance to airflow higher. The respiratory muscles still create air pressure changes, but the air has more resistance when flowing through the constricted bronchioles. The narrow airways are especially affected, may obstruct air from moving out of the lungs and can lead to air trapping. This is how young people get wheezing and/or tightness in the chest or have trouble getting air out when they have an exacerbation.














Figure 1: Labelled respiratory system and mechanics of inhalation and exhalation
[image: Chapter 6: Respiratory System Flashcards | Quizlet]
                 Source: author-created illustration informed by Betts et al. (2022a; 2022b).
[bookmark: _Toc242831646]3. Gas Exchange in the Lungs
Gas exchange is the process of the transfer of oxygen and carbon dioxide from air in the alveoli to blood in the pulmonary capillaries. The alveoli are ideal for this function due to having a large surface area and thin exchange membranes, a moist lining and an extensive blood supply (Betts et al., 2022c).
During inhalation, oxygen goes into the alveoli. O2 diffuses from alveolar air to the capillary, due to the higher partial pressure of oxygen in alveolar air than in the deoxygenated blood arriving at the lungs. Most of the oxygen is then carried by haemoglobin in red blood cells via the blood to the tissues where it is used in cellular respiration and energy production.
Carbon dioxide is generated during cellular metabolism and carried in the blood to the lungs – primarily as bicarbonate. At the pulmonary capillaries, carbon dioxide moves towards the alveoli down its partial-pressure gradient and is removed during exhalation. This process helps to stop too much carbon dioxide building up and keeps the blood pH normal.
Asthma is a disease that primarily affects ventilation by narrowing and inflaming the airways allowing less air to flow through them. As a result, alveoli may not get enough air even if the blood keeps flowing. This may lead to poor gas exchange because of ventilation–perfusion mismatch, especially in severe exacerbations. Therefore, airway obstruction has a significant impact on both comfort of breathing and the efficiency of oxygen transport and carbon dioxide elimination (Betts et al., 2022c).
Figure 2: Labelled alveolus and pulmonary capillary showing oxygen and carbon dioxide diffusion
[image: Alveoli gas exchange, Oxygen in, carbon dioxide out, facilitating respiration - Content #2308 -  Ayisee Stock - Royalty-free Stock Images, focusing on people of color. - High-quality photos, videos, vectors, AI images]
                        Source: author-created illustration informed by Betts et al. (2022c).
[bookmark: _Toc242831647]4. How Irritants Cause Inflammation and Affect Breathing
[bookmark: _Toc242831648]4.1 Inflammatory responses to irritants
When someone smokes a cigarette and uses a vape, they inhale chemicals and particles that can irritate the tissues of the respiratory tract. These exposures can trigger inflammatory and immune responses in susceptible people. Inflammatory mediators cause swelling and constriction of the airways and extra secretion of mucus in the airway-wall. These changes, together, narrow airways and make air flow more difficult (Global Initiative for Asthma, 2025).
[bookmark: _Toc242831649]4.2 Effects of smoking and vaping
Tobacco smoke contains chemicals that irritate the tissues of the lungs and respiratory system and cause cilia in the airways to become weaker and unable to move mucus and trapped particles from the airways. This decreases the ability to move the mucus and irritants away from the body and may worsen coughing and inflammation. Vaping isn't risk-free: e-cigarettes produce an aerosol that may contain fine particles, other potentially harmful substances and nicotine, even though they do not actually burn tobacco. There was evidence of an association between e-cigarette use and asthma, though the available observational studies alone do not prove that vaping caused asthma (Li et al., 2022) after the completion of a systematic review of adolescent studies. 
This can be a risk of smoking and/or vaping to adolescents in the case study and can likely lead to worse symptom control and exacerbation risk in these individuals. NICE (2024) advises the question of smoking and vaping should be raised with adolescents with asthma and smoking should be encouraged to be stopped. Clinicians need to offer non-judgemental support acknowledging peer influence and social pressure.
[bookmark: _Toc242831650]4.3 Respiratory infections and crowded venues
Colds and influenza, as well as other respiratory infections, may exacerbate inflammation of hyperresponsive airways. This can lead to worsening cough, mucus production and bronchoconstriction, which can lead to an exacerbation. Contact with infectious respiratory particles can be more likely in crowded indoor spaces, like bars and clubs, but does not necessarily lead to infection or an asthma attack.
However, the interplay of infection, smoke and vaping can also present extra difficulties for kids with poorly controlled asthma. Recognising associations between symptoms and exposures can aid in recognising the triggers and enhance preventative approaches in individuals and healthcare professionals (Global Initiative for Asthma, 2025; NICE, 2024).

 Figure 3: Comparison of a normal airway and an asthmatic airway
[image: 11.4: Disorders of the Lower Respiratory System- Asthma - Medicine LibreTexts]
Source: author-created illustration informed by NICE (2024) and Global Initiative for Asthma (2025).
[bookmark: _Toc242831651]5. Recording and Tracking Respiratory Function
Diary keeping of symptoms and respiratory measurements will enable adolescents to identify changes in the control of their asthma and provide the GP with this information, at review. A peak expiratory flow (PEF) meter measures the highest speed a person can breathe out after a big breath. Readings may be repeated when clinically indicated and compared to the person's personal best, in addition to the clinical symptoms and their individualised asthma action plan.
PEF readings, coughing, wheezing, number of times awake at night, and use of reliever, limitation of physical activity, adherence to medication, and possible triggers may be recorded in a diary. Patterns can show signs of poor development or smoking/vape use, infections or environmental exposure. But readings can be influenced by technique, effort and timing. PEF should be viewed in conjunction with other measures of control and not as the only measure of control. NICE (2024): Do not routinely monitor PEF in all people; consider monitoring PEF when there is a person-specific reason to, for example, as part of an individual action plan.

Figure 4 — Section 5: Recording respiratory function
[image: 11.4: Disorders of the Lower Respiratory System- Asthma - Medicine LibreTexts]
             Source: NICE (2024), recommendations on monitoring and self-management.
[bookmark: _Toc242831652]6. Evidence-Based Lifestyle Recommendations
The first thing to be done is to encourage the adolescents to quit smoking and vaping and to avoid second hand smoke. Support must be nonjudgemental and down to earth – such as referral to appropriate quit support services if available. Exposure to smoke can lead to a significant source of irritation in the airways, which can be avoided (NICE, 2024).
But patients should stick to their asthma medication and get periodic training on their inhaler technique, the second point is also important. They shouldn't stop or adjust any prescribed medications without consulting their healthcare provider since their symptoms have resolved. A personalised written asthma action plan should include information about the care that can be given at home and when the symptoms are getting worse and urgent medical help is needed (Asthma + Lung UK, 2024).
Third, adolescents should be able to identify their own triggers and take appropriate precautions when dealing with respiratory infections and indoor pollutants. This could be by staying away from places with smoke, using good hand washing and getting medical help if symptoms deteriorate. The general guideline is to encourage physical activity, unless there is a reason to review and manage asthma to allow physical activity.
Lastly, the standard asthma reviews should include a review of the symptom control, nighttime awakenings, school/work disruption, inhaler use and history of exacerbation. After treatment, adolescents should be encouraged to express their social pressures and problems openly. Through this person-centred approach, the physiological knowledge will be connected with practical decisions which will support young people to form safer and more consistent self-management habits.
[bookmark: _Toc242831653]7. Conclusion
An exacerbation of asthma happens when inflammation, bronchoconstriction and excess mucus causes narrowing of the airways, making it difficult to exhale. These changes can influence ventilation and in extreme cases, efficient gas exchange, due to a knowledge of respiratory anatomy, mechanical breathing and alveolar gas exchange. Smoking, vaping and respiratory infections are significant possible aggravating factors for the adolescents in this case study. Support for safer self-management can be provided using evidence-informed education, smoking and vaping cessation, prescribed treatment, individualised action plans and appropriate monitoring. PEF measurements are useful for some people but should be used in conjunction with symptoms and clinical advice. In the end, adolescents must know what is happening with them and be a part of making decisions with their healthcare team to have good asthma care.
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