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1. Introduction
This report focuses on a nurse who works at a local family practice clinic. The clinic is seeing an increasing number of young people being diagnosed with more severe asthma exacerbations. After the meeting, the clinical team determined that lifestyle factors such as smoking, vaping, and being in crowded places contributed to worsening asthma control. The clinical team also concluded that many adolescents have a lack of understanding of their illness, which reduces their ability to effectively adhere to their treatment plan. Therefore, the nurse strives to provide patients with this diagnosis the necessary education that will help improve their understanding, develop self-management skills and contribute to improving the health of the respiratory system.
In this report, I will look at what asthma is, the main risk factors, and the importance of self-management training for adolescents living with a diagnosis of asthma.
Asthma is a chronic lung disease that affect people of all ages. It is caused by inflammation and tightening of the muscles of the airway, making it difficult to breathe (WHO, 2026).
This inflammation is caused by the immune system’s response to various triggers. The muscles surrounding the airways tighten, a process known as bronchoconstriction – a narrowing of the airways that makes it difficult for air to flow in and out of the lungs (like breathing through a straw) (National Asthma Council, 2025).
The lining of the airways produces excess mucus, which can further obstruct airflow. This mucus is often thick and sticky.
When the airways are narrowed, blocked, and swollen, the lungs can no longer exchange gases effectively. Oxygen has difficulty getting into the tiny air sacs (alveoli) where it normally enters the bloodstreams, and carbon dioxide has difficulty getting out. The level of oxygen in the blood drops – a condition called hypoxemia (Science insights, 2026).
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Risk factors that may increase the likelihood of developing asthma or persistent symptoms include personal or family history of atopy – including asthma, eczema, allergic rhinitis or nasal polyps.
Concomitant food allergy – children with food allergies have a four-fold higher risk of asthma compared to children without food allergies.
Gender – in childhood, boys are more likely to have asthma than girls, while in adulthood, on the contrary, asthma affect more women.
Premature birth and low birth weight are risk factors for recurrent wheezing in children.
Overweight and obesity make asthma more difficult to control. In addition, deconditioning and mechanical lung volume limitation may contribute to symptoms of dyspnoea.
Exposure to smoking, whether active or passive, including e-cigarettes. Environmental exposures can also be included – for example, air pollution, mold and fungal spores, toxic chemicals (NICE, 2026).
Youth are defined as a risk group with the special education needs because this group has a higher risk of life-threatening events. Self-management education helps patients with chronic disease live full lives. Achieving cognitive maturity involves psychological development where awareness and understanding of the cause and consequences of action are necessary.
The development of asthma education differs internationally in terms of the structure defined by responsibility for providing education and monitoring effectiveness.
A Cochrane meta-analysis examined the effectiveness of education interventions for asthma in children including adolescents and reported positive benefits, including reduced hospital admissions, emergency department readmission, and increased self-efficacy (Ovid, 2019)



2. The Structure of the Respiratory System and Mechanical Respiration
The Respiratory system is the organs and structures of our body that allows us to breathe (Cleveland Clinic, 2024)
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It includes:
· Nasal Cavity: Air enters through the nostrils and travels through the nasal cavity.
· Pharynx: Air passes through the pharynx, which includes the soft palate and larynx.
· Larynx: Air moves through the larynx, which contains the vocal cords and trachea.
· Trachea: The trachea is the main airway that branches into the right and left branchias.
· Bronchi: Each bronchus divides into smaller bronchioles, leading to the lungs.
· Bronchioles: These further branch into smaller air sacs called alveoli.
· Lungs: The lungs are where gas exchange occurs, allowing oxygen to enter the blood and carbon dioxide to be expelled. (Thompson Rivers University, 2020)

The Process of Breathing

Breathing is the mechanism by which air moves into and out of the lungs, allowing the body to obtain oxygen and remove carbon dioxide. Two key muscle groups involved in this process are the diaphragm and the intercostal muscles situated between the ribs (BBC, 2026).

During inhalation, the diaphragm, a large dome-shaped muscle located beneath the lungs, contracts and flattens. This downward movement increases the space available within the thoracic cavity. At the same time, the external intercostal muscles contract, lifting the rib cage upwards and outwards. Together, these actions expand the chest cavity and increase lung volume.

As the volume of the thoracic cavity increases, the pressure within the lungs falls below atmospheric pressure. Air naturally moves from an area of higher pressure to an area of lower pressure, causing air to enter the respiratory tract through the nose or mouth and travel into the lungs. This process inflates the lungs and enables gas exchange to occur (Biology Insights, 2025).

Expiration

Exhalation, or expiration, occurs when the diaphragm and intercostal muscles relax. As the diaphragm returns to its resting dome-shaped position and the rib cage moves downward and inward, the volume of the thoracic cavity decreases. This reduction in space increases the pressure inside the lungs above atmospheric pressure, forcing air out of the respiratory system.

The coordinated relaxation of the diaphragm and intercostal muscles allows the lungs to recoil and expel carbon dioxide-rich air from the body, restoring the chest cavity to its normal resting state (Kenhub, 2023).

This continuous cycle of inhalation and exhalation is essential for maintaining adequate oxygen delivery to the body's tissues and removing waste gases produced during metabolism.
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The difference between air we breathe in, and air breathe out is the air we breathe in is oxygen (O2) it is contained in the air, and the air we breathe out is carbon dioxide (CO2). We breathe out carbon dioxide because our body produces it (it could be described it as we breathe in a lot of dirty substances, and the respiratory system seems to clean them before they enter the lungs.
3. Gas Exchange in the Lungs

Gas exchange is the biological process through which gases are transferred across cell membranes to either enter or leave the blood. Oxygen is constantly needed by cells for aerobic cellular respiration, and the same process continually produces carbon dioxide as a waste product.
Alveoli are the basic functional units of the lungs where gas exchange takes place between the air and the blood. Alveoli are tiny air sacs that consist of connective and epithelial tissues. The connective tissue includes elastic fibres that allow alveoli to stretch and expand as they fill with air during inhalation. During exhalation, the fibres allow the alveoli to spring back and expel the air.
Alveoli are arranged in groups like clusters of grapes. Each alveolus is covered with epithelium that is just one cell thick. It is surrounded by a bed of pulmonary capillaries, each of which has a wall of epithelium just one cell thick. As a result, gases must cross through only two cells to pass between an alveolus and its surrounding capillaries. (Thompson Rivers University, 2020)
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Oxygen moves from the air in the alveoli into the bloodstream through a process called diffusion. This process occurs because the alveoli have a high concentration of oxygen (PO2) compared to the blood (PO2). The thin walls of the alveoli allow for rapid diffusion, enabling oxygen to pass from the alveoli into the bloodstream. The oxygen then binds to haemoglobin in red blood cells, which carries it to all body tissues. Carbon dioxide, a waste product of cellular respiration, is expelled from the bloodstream and moved into the alveoli to be exhaled. This continuous process of gas exchange is essential for maintaining the body's oxygen levels and removing carbon dioxide. (Biology Insights, 2025)
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Carbon dioxide is produced in the cells of the body as a by-product of cellular respiration. It is transported by the blood to the lungs where its concentration in the blood is higher. Therefore, CO2 passes from the blood to the alveoli by diffusion through the thin walls of the capillaries and alveoli. During exhalation, carbon dioxide is removed from the body.
In people diagnosed with asthma, the airways become inflamed, narrowed, and produce excess mucus. This reduces the flow of air into the alveoli and impairs the efficiency of gas exchange. As a result, less oxygen enters the blood and carbon dioxide is removed less effectively, causing symptoms such as shortness of breath, wheezing, and a feeling of lack of air. (NHS, 2025)

4. How Irritants Cause Inflammation and Affect Breathing

Irritants like cigarette smoke and vaping aerosols trigger inflammation in the airways by releasing chemicals that activate immune cells and cause tissue damage. These irritants can lead to the release of histamine and other chemicals that cause inflammation and bronchial constriction. The aerosol from vaping devices contains various particles and chemicals that can irritate the airways, potentially triggering asthma symptoms or flare-ups. Vaping can worsen existing asthma, increasing the risk of severe attacks and making the condition harder to control. The aerosol from vaping devices can also impair the lung’s ability to fight infection, which can further increase the risk of severe asthma attacks. (Frontiers, 2025)
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Cigarette smoke contains thousands of chemicals, including many known toxic and cancer-causing substances. Because tobacco burns, smoke carries tar, carbon monoxide, oxidants, and fine particles deep into the lungs. Over time, these substances injure the lining of the airways, increase inflammation, and impair the lungs’ natural cleaning system.
One key effect is damage to the tiny hair-like structures called cilia, which help clear mucus, germs, and debris. When cilia stop working well, mucus can build up, infections may become more likely, and a long-term cough can develop. (Acibadem, 2026)
The chemical in e-cigarette vapor also irritates and inflame the airways, causing increased mucus production, coughing, wheezing and shortness of breath. For people with asthma, vaping can trigger asthma attacks, worsen symptoms, reduce lung function, and make asthma harder to control. (The BMJ, 2022)
Infections such as colds and flu are powerful triggers for asthma attacks. The virus causes the lining of your airways to swell and produce more mucus, which triggers your sensitive asthma symptoms like wheezing and tightness. Bacterial infections, such as pneumonia or acute bronchitis, can also trigger asthma. Environmental factors, such as being in crowded indoor spaces during winter, increase the likelihood of encountering these infectious causes. (My patient advice, 2026)
Asthma does not weaken the immune system per se, but the inflammatory and sensitive nature of the airways makes people with asthma more prone to respiratory infections and more likely to experience severe symptoms when infected. (IERE, 2025)

5. Recording and Tracking Respiratory Function
Peak flow is a straightforward test used to assess lung function by measuring the maximum speed at which a person can exhale air after taking a deep breath. To perform the test, the individual inhales fully until the lungs are completely filled and then breathes out as forcefully and rapidly as possible. The highest airflow achieved during this forced exhalation is known as the peak expiratory flow (PEF). This measurement is commonly obtained using a portable device called a peak flow meter.

Accurate results depend on the use of proper technique. The procedure involves the following steps:
· Ensure the peak flow meter is reset to zero before use.
· Ask the patient to sit or stand in an upright position.
· Instruct the patient to inhale as deeply as possible.
· Place the mouthpiece in the mouth, ensuring the tongue does not obstruct it.
· Check that the lips are tightly sealed around the mouthpiece.
· Ask the patient to exhale as quickly and forcefully as possible in a single breath.
· Note the reading displayed on the meter.
· Repeat the test until three satisfactory attempts have been completed.
· Record the highest reading obtained from the three efforts.

This highest value provides an indication of the patient's airway function and can be used to monitor respiratory conditions such as asthma.
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Peak flow measurement is a practical method of assessing respiratory function because it is easy to use, portable, cost-effective, and can be performed repeatedly with minimal equipment.
· Common applications of peak flow monitoring include:
· Monitoring the effectiveness of asthma management.
· Identifying early signs of airway narrowing or obstruction.
· Assessing how well bronchodilator medications are working.
· Observing changes in lung function over time.
· Supporting the implementation of personalised asthma action plans.
· Evaluating the strength of coughing in certain airway clearance situations.

Regular peak flow monitoring can provide an early indication of worsening airway obstruction, often before significant symptoms such as severe breathlessness occur. For instance, consistently lower readings in the morning or a gradual decline over several days may indicate increasing airway inflammation or bronchospasm. This information allows appropriate action to be taken before symptoms become more serious.

Peak flow monitoring is particularly beneficial for individuals with moderate to severe asthma, those who experience frequent exacerbations, patients who have difficulty recognising worsening symptoms, and people with a history of sudden severe asthma attacks. The recommended frequency of monitoring varies according to the severity of the condition, current symptoms, treatment regimen, and healthcare professional guidance (Respiratory Therapy Zone, 2026).

Maintaining accurate respiratory records is an important aspect of asthma management. Consistently documenting symptoms, peak flow readings, inhaler usage, and asthma exacerbations can help identify patterns and triggers such as exercise, pollen, cold weather, or exposure to tobacco smoke. Recognising these factors enables patients to take preventive measures and reduce the likelihood of future attacks. Furthermore, detailed records provide healthcare professionals with a comprehensive picture of the patient's respiratory health, supporting informed clinical decision-making, treatment adjustments, and ongoing monitoring (NICE, 2024).
6. Evidence-Based Lifestyle Recommendations
As a nurse practitioner, she must recommend that adolescent stop smoking and vaping completely, explaining the negative effects it has on the lungs. Referral to NHS Stop Smoking Services or offer nicotine replacement therapy if appropriate should also be made, and progress should be regularly assessed and support provided at each visit. It is also important to emphasise that quitting smoking and vaping will help to better control asthma, reduce the number of attacks and improve quality of life. (NHS, 2022)
Teenagers should avoid known asthma triggers, such as tobacco smoke, pollen, dust, animal dander, or cold air. Another important recommendation is to use the inhaler correctly and follow the prescribed treatment regularly. (NICE, 2024)

7. Conclusion
In conclusion, asthma is a chronic respiratory condition that can significantly affect breathing and gas exchange, especially when the airways become inflamed, narrowed, and blocked by mucus. This report has shown how smoking, vaping, infections, and other irritants can worsen asthma symptoms and increase the risk of severe exacerbations in adolescents. Effective asthma management depends on education, correct inhaler use, regular peak flow monitoring, avoidance of triggers, and healthy lifestyle choices. Nurses play an important role in supporting young people to understand their condition, recognise early warning signs, and develop the self-management skills needed to improve asthma control and quality of life.
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