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1.1 Case Context
This report has been written from the viewpoint of a practice nurse in a local GP surgery with an increasing number of young people presenting to asthma clinics for serious asthma exacerbations. It is clinically relevant as adolescents represent a non-compliant population in the risk-taking era, poor inhaler adherence and reduced supervision by the parents and family, leading to reduced asthma control.
1.2 Asthma and Airway Changes
[image: ]
Figure: Effect of Asthma
Source: (NIH, 2022)
Asthma is an ongoing lung disease characterised by inflammation, constriction of the tubes in their function of carrying air into the lungs and increased sensitivity of these tubes to external stimuli. In an asthma attack, the airway lining becomes swollen, there is bronchoconstriction around the bronchi and bronchioles, and there is a buildup of excess mucus in the airway space (Sinyor and Perez, 2023). These modifications cause a decrease in movement, and the efficiency of oxygen intake and carbon dioxide output decreases, particularly in the process of exhaling. This is the reason why people experience these symptoms, such as wheeze, coughing, chest tightness and breathlessness.
1.3 Risk Factors
Asthma can be caused by a variety of risk factors, the more important ones being family history, atopy (eczema, allergic rhinitis), early smoke pollution from tobacco use and especially vaping aerosols, air pollution, childhood respiratory viral infections and occupational exposures, respectively to chemicals, dusts or fumes (Koppelman et al. 2025). These factors are important because they lead to heightened susceptibility of the airways or multiple exposures to inflammation of the developing respiratory system.
1.4 Education and Self-Management
There has to be an integration of education in the GP context because vaping and smoking are all around these teens in the case study, and there are more social groups that could make exacerbation more likely. Knowledge of triggers, inhaler purpose and action plan will enable them to feel more confident to identify early signs of deterioration and to get help in time to prevent the attack from worsening.
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2.1 Respiratory Pathway
Inhalation and exhalation of air through the nose and/or mouth. The nose filters, warms and moistens the air inhaled into the lungs and the throat (pharynx) conducts both food and air. The function of the Larynx is to allow the movement of air into the Trachea and to protect the Lower Airway. The cartilaginous rings keep the windpipe tube (trachea) open. Then, it splits into the right bronchus and left bronchus, which pass into each lung (Çelikhisar et al. 2023). These bronchi branch to progressively smaller bronchioles, which have developing smooth muscle which can contract and relax. The thin, moist surface at the end of the pathway for exchange of oxygen and carbon dioxide between alveoli and adjacent capillary is called the alveolar-capillary membrane.
2.2 Inhalation
Inhalation requires active contraction of elevator muscles for thoracic volume to increase, which means that it's an "active" process. External intercostal muscles raise the ribs up and out, and the diaphragm contracts/moves downward. This increases the size of the thoracic cavity and enables the lungs to expand. The expansion of the lungs causes the pressure in the lungs to fall below atmospheric pressure (outside of the lungs). Lastly, the air will flow into the lungs as gases travel from high to low pressure (Beachey, 2022). This shows that the movement of muscles, the change of volume and the change of pressure of the lungs are essential for breathing.
2.3 Exhalation and Asthma
The exhalation during rest is predominantly passive. The diaphragm and intercostal muscles relax, the ribcage moves down and in, the volume in the lungs decreases and pressure increases. Then they are squeezed to expel the air. Exhalation is more difficult during and after exercise or an asthma attack, as the abdominal muscles might need to be used to expel the air (Sobhan, 2024). Asthma is characterised by inflamed airways, bronchoconstriction and an excess of mucous narrow the bronchioles, leading to increased airway resistance. This makes breathing out difficult, causes air to get stuck in the lungs and helps to cause the wheeze, breathlessness and tight chest.
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3.1 Site and Function of Gas Exchange
The transport of O2 into the blood and CO2 out of the blood is known as the gas exchange. Produced in alveoli, small sacs of the lungs at the end of bronchioles. They are directly related to their function in structure. The walls of the alveoli are only one cell thick, and the diffusion distance is short. They have a high surface area to allow a greater number of molecules of gas to be transferred at once - the lining of the lungs is kept moist, and oxygen will dissolve before diffusing (Singh, 2022). Also, there is a large concentration difference because the blood is constantly flowing into the capillary and out the other end as oxygenated blood.
3.2 Oxygen Movement into the Blood
Movement of O2 from the alveoli into the capillary blood in the surrounding alveoli is from high to low. Most of the oxygen is carried in the haemoglobin in the red blood cells (Miserocchi, 2023). This is important as Haemoglobin makes the blood much more efficient in transporting oxygen, and oxygen will be carried to body tissues, where cell respiration will take place.
3.3 Carbon Dioxide Removal and Asthma Link
Body cells make carbon dioxide as a waste product of metabolic processes. It is transported to the lungs in the blood and gets into the alveoli by diffusing from the blood into the alveoli as its concentration in the blood is higher than that of alveolar air. Then, it is exhaled in the process. Asthma is a disease characterised by narrowing of the bronchus (bronchoconstriction), inflammation and secretion of bronchial mucus and obstruction of airflow of alveoli (Savin et al. 2023). This can decrease the ability to ventilate, interfere with gas exchange and cause inefficient breathing during flare-ups. 
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4.1 Airway Inflammation from Irritants
Cigarette smoke and vaping aerosol are actually the irritants that also directly attack sensitive air passages of the respiratory tract, that causes the symptoms of asthma. These particles trigger the immune cells and mast cells lining the air passages when they are inhaled. This causes the release of inflammatory-mediated substances such as histamine. This makes the wall of the air tube swell, the smooth muscle contract (bronchospasm) and trigger production of mucous (Yang et al. 2025). These alterations constrict the airway lumen diameter, as a result of which less air can pass through the bronchi and bronchioles. This increases the resistance to air flow, causing it to be harder to breathe, especially when the person breathes out (exhaled), as collapsed air passages are more likely, and air in the lungs may be trapped.
4.2 Smoking, Vaping and Worsening Asthma
Smoking (and vaping) is not a trivial issue of lifestyle for adolescents with asthma. Tobacco smoke is made up of fine particles and toxic chemicals, which irritate the lining of the airways and diminish the normal clearance of the airways. It may also interfere with the function of cilia, which are normally used for carrying the dust, microbes and mucus out of the respiratory tract. The absence of cilia increases the trapped mucous and irritants in the lungs, which causes increased coughing, wheezing and shortness of breath. Vaping aerosols also have the potential to irritate airways and may not be harmless for youths with asthma (Opoku-Mensah, 2025). So in the case study, adolescent smokers and vapers could have worse symptoms because they have chemical irritation to a hyperresponsive airway system, which is already inflamed.
4.3 Respiratory Infections and Crowded Places
Colds, flu and other respiratory infections are also aggravating asthma since they contribute to inflammation of the lining of the airways. Whether you get a cough or nasal congestion, it will pass. However, in teens prone to asthma, the infection may elicit a greater response since the airways are already sensitive. An exacerbation can occur rapidly, when airflow is decreased by extra swelling, mucus and bronchoconstriction. Examples of these include crowded bars and clubs, which can lead to exposure to respiratory infection as well as smoke, vaping aerosols and are poorly ventilated. These are two reasons why it is clinically important for education on avoiding triggers in the GP asthma clinic that can increase the likelihood of flare-ups.
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5.1 Peak Flow Measurement
PEFR is the fastest speed at which a person can expel air from his/her lungs after inhaling as deeply as possible. Measured using a 'peak flow meter'. Patient is standing up and/or sitting up as straight as possible, breathing in deeply, then sealing their lips over the mouthpiece and blowing out as hard and as fast as possible. This normally occurs over the best of three readings. This is helpful in asthma because PEFR provides an objective assessment of airflow limitations, in addition to symptoms (Rhee and Katchamat, 2025). If there is no one trend, just one reading is not going to have much significance, but as soon as repeated readings start to show a trend (and signs of deterioration and signs of necessary immediate reading), it starts to reduce the severity of the attack.
5.2 Safe Asthma Self-Management
It is helpful to have a peak flow record for: Identification of triggers, for the GP asthma team and for adolescents. Low reading is recorded after vaping, smoking or exercise, or after an episode of infection or when going to a crowded club, for example, it may signal that vaping, smoking or exercise, or going to a crowded club, leads to a greater narrowing of the airways. Monitoring also helps to facilitate the safer use of medicines without the need for emergency-care treatment, as the decline in readings could trigger a review of the inhaler use, or an adjustment in treatment. Asthma action plans for adolescents can be used alongside peak flow monitoring to identify the 'green, '' amber, and 'red' zones, to take action as needed and to take more responsibility for their own asthma care.
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6.1 Smoking and Vaping Cessation
The first is for the adolescent with asthma to give up smoking and vaping. This is not just a behavioural problem, as tobacco smoke and e-cigarette aerosol directly exacerbate airways inflammation, cause mucus secretion and can cause bronchospasm. The case study would have more hyperreactive airways and inflammation in the vaped airways, making symptoms more likely to be severe, and smoking and vaping would be considered chemical irritants. Advice to a practice nurse should include a referral to NHS Stop Smoking support alongside a discussion of age-appropriate treatments, if deemed by the practice nurse clinically appropriate, and nicotine dependence (U.S.P.H.S, 2022). Vaping products must not be marketed as a safe alternative to tobacco cigarettes among youth with asthma, as youth may be more vulnerable to irritation from aerosols and to develop dependence on the nicotine in vaping products.
6.2 Trigger Avoidance and Environmental Control
Another piece of advice is to avoid smoky with poor ventilation and overcrowded places, such as bars and clubs. These reasons are that there may be several asthma triggers that can be combined in these settings, such as smoke, vaping aerosols, air pollution, respiratory infections and physical exertion. Tong et al. (2024) recommend helping adolescents recognise associations between their symptoms and the Peak Flow Meter readings and specific environments. Local air quality monitoring can also help to reduce the risk of triggering symptoms without exposure to pollution by limiting outdoor exposure when necessary.
6.3 Treatment Adherence, Exercise and Infection Prevention
The third recommendation was to encourage/support the practice of good inhaler technique, for children who do use a preventer medication, they should have a written asthma action plan, and to encourage them to use a preventer medication. Inhaler technique and adherence to use of medication will have a detrimental effect on the effectiveness of preventer inhalers, as this will negate the anti-inflammatory effect. Even though fitness has been recommended to facilitate good respiratory health, there is a need to promote safe exercise and for adolescents to adhere to their action plan and use their reliever according to the prescription (Udgiri, 2025). The question of the annual influenza vaccine also applies because of the occurrence of severe exacerbations in response to viral infections in people with asthma. These measures overall help to promote earlier action, fewer attacks and safer self-management.
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Asthma causes problems in breathing by altering the normal structure and function of the respiratory system. During normal breathing, air enters and exits the body via the nose, mouth, trachea, bronchi, bronchioles and alveoli, where exchange of O2 and CO2 takes place. Mechanical Respiration involves the diaphragm, intercostal muscles, chest expansion and chest pressure changes. In asthma, bronchoconstriction, and an increase in mucus and inflammatory response of the airways occur in response to irritants like cigarette smoke, vaping aerosols and respiratory infections. These changes expand the airways, making the passage of air more difficult and exhausting.
Monitoring peak flow and making a lifestyle change is essential when the adolescent is in the case study, as these factors help to identify deterioration in asthma. Smoking (or vaping) can be avoided, and crowded environments, where there is a lack of air movement, can be avoided due to the reduction of triggers and a good Inhaler Technique and Action Plan. Giving it the whole nine yards: asthma can be well managed if patients know about the condition and are quick to respond.
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