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[bookmark: _Toc236687580]1. Introduction 
[bookmark: _Toc236687581]1a. What is asthma?
Asthma is a long-term inflammatory condition of the airways that causes them to become narrowed at times, causing wheezing, coughing, chest tightness and difficulty breathing. An extreme airway obstruction can cause life-threatening respiratory distress if left untreated (Salloum et al., 2026). In an asthma attack, the airways become inflamed, which leads to swelling of the lining of the airways. The airway muscles tighten bronchoconstriction and excess mucus is produced. This results in reduced oxygen delivery to the alveoli for gas exchange, thus causing an increase in the effort to breathe and increased work of breathing. 
[bookmark: _Toc236687582]1b. Main risk factors behind the development of Asthma 
Asthma is a complex condition resulting from interactions between genetic susceptibility and exposures to the environment. Those with a family history of asthma or other allergies, people with asthma, and those with a type of allergic reaction that causes eczema or allergic rhinitis are at increased risk of Asthma (Asthma + Lung UK, 2022). Environmental risk factors include inhalants, including cigarette smoke, passive smoking, and vaping during childhood or adolescence (Constantin and Mihălțan, 2025). Recurrent childhood respiratory infections and air pollution may lead to further damage to the respiratory tract and increase the risk of asthma. 
[bookmark: _Toc236687583]1c. Relevance of education and self-management for adolescent Asthma GP setting 
Exposure to respiratory irritants and infections exacerbates airway inflammation, which is now an increasing risk in the GP surgery case study. Based on findings of McTague et al. (2022), teaching young people about their asthma, common triggers, correct use of prescribed inhalers, how to use their peak flow and how to follow their own asthma plan helps them to manage their asthma and to keep it to a minimum. 
[bookmark: _heading=h.7m58ivejkp8d]

[bookmark: _Toc236687584]2. The Structure of the Respiratory System and Mechanical Respiration
[bookmark: _Toc236687585]2a. Main structures of the respiratory system  
Respiratory tract intake of air starts via the nose or mouth, to be filtered, heated and humidified (Çetinsu and Çelik, 2023). 
· The nasal cavity is the gap in the nose, from where air enters. Then it is filtered by the respiratory epithelium, where there is mucus and minute hairs that trap dust, microorganisms and other airborne particles. 
· The pharynx is the muscular tube that connects the nasal and oral cavities; its function is to pass air to the larynx. 
· The larynx is the voice box; it helps in passing air to the trachea. 
· The 10-to-12-centimetre flexible windpipe is called the trachea, and its function is to transport air from the larynx to the lungs. 
· Bronchi and bronchioles are air tubes, which transports air to small cavities, alveoli (NIH, 2026). 
· Alveoli are the tiny balloon-shaped air holders which is located at the end of the respiratory tree of the lungs, and its functions to produce surface, exchange gas and defending immune system. 
[image: ]
Figure 1: Complete respiratory system 
(Source: Cleveland Clinic, 2024) 
[bookmark: _Toc236687586]2b.  The process of inhalation 
Breathing in is an active process that involves coordinated muscle contraction. The diaphragm flattens and descends, and the external intercostal muscles pull the ribs up and out (Bains, Kashyap and Lappin, 2023). These actions help to increase the capacity of the thoracic cavity and expand the lungs. When the lung volume increases, the pressure in the lungs is less than atmospheric pressure. 
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Figure 2: Airway passing through the respiratory system 
(Source: NIH, 2026) 
[bookmark: _Toc236687587]2c. The process of exhalation 
The diaphragm and the external intercostal muscles relax back to the resting position; the diaphragm sinks, and the rib cage returns to the resting position. This leads to the volume of the thoracic cavity decreasing, and pressure in the lungs is greater than atmospheric pressure. The air is consequently expelled through the respiratory channels through exhalation (Sobhan, 2024). Then the intercostal muscles and the abdominal muscles would contract to raise the pressure. 
[bookmark: _Toc236687588]3. Gas Exchange in the Lungs
[bookmark: _Toc236687589]3a. Gas exchange in lungs 
Physiological processes in which oxygen is absorbed, and carbon dioxide is removed from the body are called gas exchange. This occurs in the alveoli, tiny air sacs, at the terminal end of the bronchioles of the lungs. The alveoli are highly specialised for efficient gas exchange because they have thin walls, one cell thick (Beachey, 2022). The following design of alveoli allows gases to diffuse quickly across the alveolar-capillary membrane. They also have a large surface area and an extensive network of capillaries surrounding them that provide a continuous blood supply. 
[bookmark: _Toc236687590]3b. Mechanism of oxygen moving from air in the alveoli into the bloodstream  
During inhalation, oxygen-rich air passes into the alveoli. Oxygen diffuses from the alveoli across the thin walls of the alveoli and capillary into the blood, which has a lower concentration of oxygen. Once in the bloodstream, the oxygen binds to haemoglobin in the blood cell to form oxyhaemoglobin (Humphry and Armstrong, 2022). The circulatory system then carries oxygen to the body tissues where it is released to aid in cellular respiration.
[bookmark: _Toc236687591]3c. Carbon dioxide moves from the blood into the alveoli  
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Figure 3: Carbon dioxide transportation in red blood cell 
(Source: Humphry and Armstrong, 2022)
CO2 is produced continuously in body cells, as a by-product of cellular respiration. It is transported in the blood and is found in higher concentration in the blood of the capillaries of the lungs than in the alveolar air. Cellular respiration allows CO2 to pass through the alveolar-capillary membrane and enter the alveoli and then be removed from the body (Beachey, 2022). The inflammation, bronchoconstriction and increased mucus in people with asthma.
[bookmark: _Toc236687592]4. How Irritants Cause Inflammation and Affect Breathing? 
[bookmark: _Toc236687593]4a. Cigarette smoke and vaping aerosols trigger inflammation 
The harmful chemicals and particles in vaping aerosol and cigarette smoke are the same and irritate the lining of the airways when inhaled. All these irritants trigger mast cells, macrophages and other cells of the immune system in the respiratory system. Histamine and leukotrienes are released, which leads to swelling and inflammation in the airway walls (Costanzo et al., 2023). Concurrently, the smooth muscles surrounding the airways contract and the mucous glands begin to produce an increased amount of mucus. All of these reduce the diameter of the airway, delay airflow, making breathing more difficult. Asthma exacerbations can occur rapidly in people with asthma, who have already had chronic airway inflammation and hyperresponsiveness, after exposure to these irritants. 
[bookmark: _Toc236687594]4b. Impact of smoking and vaping on the respiratory system and asthma 
Smoking and vaping hurt respiratory control and largely impair function, and the control of asthma. The cilia present in the respiratory tract help to clear out the inhaled particles, microorganisms and mucus from the lungs. Cilia get damaged by tobacco smoke and vaping aerosol (Feng et al., 2026). The cilia are not as effective at working, which can cause mucus and irritants to accumulate, increasing the risk of airway blockage and infection. Further, nicotine, volatile chemicals and particulates cause chronic airway inflammation, increased mucus production and bronchial hyperresponsiveness (Wang et al., 2022). They have effects on the lungs and make inhaled cortisone less effective, which is the most used treatment for asthma. In the case study, adolescents who have initiated smoking or vaping are having more exacerbations. 
[bookmark: _Toc236687595]4c. Asthma being vulnerable  
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Figure 4: Viral infection resulting in chronic lung cancer 
(Source: Suri et al., 2024)
Cold and influenza (flu) worsen the scenario in asthma and worsens the scenario of asthma by inflaming airways. Viral infections lead to further immune reactions that cause further airway swelling, production of mucus, and bronchoconstriction (Suri et al., 2024). This further impairs airflow, exacerbates respiratory complaints, and decreases efficiency of gas exchange. Asthma sufferers have highly sensitive, already inflamed and hyperreactive airways that can be exacerbated by common infections. During the case study, many of the adolescents who participated are seen regularly in close environments, where they are more likely to be exposed to respiratory viruses. 
[bookmark: _Toc236687596]5. Recording and Tracking Respiratory Function 
[bookmark: _Toc236687597]5a. Peak Flow
Peak Flow (PEFR) refers to measuring the maximum speed of forceful air blows in the human lungs. The current movements from the bottom scale, stand-up strength, deep breaths, and fast blow-out help to measure the speed of air blow-out. The repeated tests of the speed of air blow with the three total time scales help to get the right reading in the Peak Flow (Brennan et al., 2022). Regular readings help to provide more accurate results rather than single measurements. Regular readings help to catch hidden problems, showing changes over time and revealing symptoms and early warning signs regarding serious issues. 
[bookmark: _Toc236687598]5b. Record keeping by healthcare team
Keeping a record of respiratory data helps to ensure safety from asthma by providing early warnings. Revealing the hidden daily triggers and early warning signs for asthma issues helps to determine medication adjustments by empowering the treatment process that is managed by the healthcare team, including the doctor and nurse. In this aspect, maintaining regular respiratory data by the healthcare team helps to determine medication and treatments to ensure asthma safety. 
[bookmark: _Toc236687599]6. Evidence-Based Lifestyle Recommendations
[bookmark: _Toc236687600]6a. Smoking, vaping, and asthma
Smoking has worsened outcomes for asthma due to exacerbating airway inflammation, mucus production, damaging cilia, and bronchospasm. Moreover, the capability of asthma control reduces due to smoking, with issues in inhaled corticosteroids and frequent exacerbation. Vaping is not good for asthma due to e-cigarette aerosols, irritation in the airways, wheeze and cough, increasing symptoms of asthma (Khosravaniardakani, 2022). Moreover, vaping is associated with structured smoking cessation programs that are responsible for triggering asthma in people. As a nurse, the solution to asthma includes adoption of evidence-based treatments, such as varenicline, nicotine replacement therapy, and pharmacological support. Moreover, the change of behavioural aspects with reduction of smoking tendency by patients. 
[bookmark: _Toc236687601]6b. Lifestyle changes 
Decreasing exposure to environmental factors such as tobacco smoke, vaping aerosols and respiratory viruses that commonly trigger exacerbations is part of several other healthy lifestyle changes that help control asthma. Along with that, correct use of the inhaler is achieved, and the patient always uses preventive medicine. The consumption of preventive medicines results in reduced inflammation of the airways and better long-term control of asthma symptoms. The use of the inhaler needs to be seen regularly as part of checks carried out during regular visits to the asthma clinic. Thirdly, regular activity within an individual's tolerance levels for the activity promotes cardiovascular fitness and lung function in an asthma well controlled person (Rifki, Ndayisenga and Zakaria, 2023). Moreover, if a person is taking the flu vaccine, then the person is less likely to experience an asthma attack due to flu infection. It results in reduced exposure to these irritants by staying inside during periods of high air pollution as well as avoiding exposure to respiratory irritants as much as possible, further helping curb exposure to these irritants. When used in combination, these evidence-based interventions are most effective and can help adolescents take more responsibility for their respiratory health and decrease the number of exacerbations of asthma noted in the case study. 
[bookmark: _Toc236687602]7. Conclusion  
[bookmark: _Toc236687603]7a. Summary of key psychological points  
The respiratory system brings oxygen to the bloodstream and removes carbon dioxide from the body; this can be done by exchanging them in the alveoli and keeps body function normal. Respiration involves respiratory structures (airways, lungs, diaphragm and intercostal muscles) functioning together to facilitate good respiration. Asthma patients have events in which their airways get inflamed, and the narrowing of the airways in their lungs, in turn, with a lot of production of mucus, results in difficulty in breathing. It irritates the lungs from exposure to irritants (cigarette smoke, aerosol from vaping and respiratory infections), which make asthma symptoms worse, as well as interfering with the normal airway defence system, making asthma attacks more likely.
[bookmark: _Toc236687604]7b. Monitoring strategy  
Peak flow recordings with symptoms and possible triggers can help to create personalised asthma action plans and help health care providers to time and evidence-based asthma treatment decisions. 
[bookmark: _Toc236687605]7c. Overall message for patients  
Patients suffering from asthma are advised to take part in regular sessions, perform breathing exercises, and prevent smoking and vaping to get cured. 
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