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Case study 2: Ashma in adolescents!
Asthma is a long term respiratory condition that causes inflammation and narrowing of the airways, making it difficult to breathe. It is characterised by recurring episodes of wheezing, breathlessness, chest tightness, and coughing (NHS, 2024). Asthma affects people of all ages, but adolescents are a particularly vulnerable group because of lifestyle changes, hormonal development, and increased exposure to environmental triggers such as smoking, vaping, and air pollution (asthma + lung UK, 2023). According to the world health organisation (WHO 2023), asthma is one of the most common chronic diseases in young people, and poor control of symptoms can lead to hospitalization or long term lung damage.
Risk factors for asthma in adolescents include family history of asthma or allergies, exposure to second hand smoke, respiratory infections in early childhood, obesity, and environmental pollution (Global initiative for asthma [ GINA], 2023). Lifestyle choices made during adolescence, such as smoking or vaping, can significantly worsen asthma symptoms and reduce the effectiveness of prescribed inhalers (NICE,2022). Understanding  how the respiratory  system functions and how these habits affect it can help young people make healthier choices and manage their asthma more effectively.
Structure of the respiratory system and mechanical respiration!
The respiratory system is responsible for the exchange of oxygen and carbon dioxide between the body and the environment. It consists of the upper and lower respiratory tracts. The upper tract includes the nose, nasal cavity, pharynx, and larynx, which warm, filter, and humidify incoming air. The lower tract includes the trachea, bronchi, bronchioles, and alveoli within the lungs, where gas exchange occurs (Marieb and Hoehn, 2019).
Mechanical respiration refers to the physical process of breathing, which has two phases: inspiration (inhaling) and expiration (exhaling). During inspiration, the diaphragm contracts and moves downwards while the intercostal muscles lift the rib cage, increasing the space in the thoracic cavity. This decrease in pressure allows air to flow into the lungs. During expiration, the diaphragm relaxes, the rib cage lowers, and air is pushed out as the lungs return to their resting size (Sherwood, 2021).
Gas exchange in the lungs
Gas exchange occurs in the alveoli, tiny air sacs at the end of the bronchioles that are surrounded by capillaries. Oxygen from inhaled air passes through the thin alveolar walls into the bloodstream, while carbon dioxide from the blood diffuses in the opposite direction to be exhaled (Hall and hall, 2020). This process relies on concentration gradients, oxygen moves from the areas of high to low concentration, and the same applies to the carbon dioxide.
In asthma, airway inflammation and mucus build up can obstruct airflow and reduce efficiency of gas exchange. When oxygen levels drop, individuals, may experience fatigue, dizziness, or chest tightness (NHS, 2024). If asthma is poorly controlled, long-term inflammation, can lead to permanent airway remodelling, which reduces lung function over time (GINA,2023). This underlines the importance of consistent asthma management and avoiding triggers that can worsen inflammation.
Effects of irritants and inflammation on respiration!
Exposure to irritants such as cigarette smoke, vape aerosols, pollution, or viral infections can trigger inflammation in the respiratory tract. In adolescents, smoking and vaping are common risk factors because they directly irritate the bronchial lining and introduce harmful chemicals such as nicotine and propylene glycol into the lungs (public health England, 2023). These substances cause swelling of the airway lining and stimulate excess mucus production, making it harder to breathe (NHS, 2024).
During an asthma attack, the muscles around the bronchi tighten (bronchoconstriction), the airway lining swells, and mucus further blocks airflow. This limits the amount of oxygen entering the lungs and increases the effort required to breathe (NICE,2022). Repeated exposure to irritants not only worsens the symptoms but also reduces the effectiveness of preventer inhalers because inflammation becomes chronic (asthma + lung UK, 2023).
Tracking respiratory function and peak flow!
Monitoring respiratory function helps people with asthma recognise patterns in their symptoms and detect early warning signs of exacerbation. One of the most common tools used for this is the peak flow meter, a simple handheld device that measures the maximum speed of exhalation (NHS,2024). Each individual has a personal best peak flow reading, which serves as a baseline for comparison. By recording daily readings, adolescents can notice changes that suggest their asthma is worsening and take action before symptoms become severe (Asthma+lung Uk, 2023).
Healthcare professionals often recommend keeping a symptoms diary or using digital apps to track peak flow results, medication use, and environmental factors such as pollen count or air quality (NICE,2022). This information can be shared with the asthma nurse or GP to adjust medication and treatment plans accordingly. Routine monitoring also helps adolescents understand the importance of adherence to inhaled corticosteroids and other prescribed medications. In addition to peak flow, spirometry tests carried out at clinics can provide detailed information about lung function and airflow limitation (GINA,2023). Regular reviews with healthcare professionals ensure that treatment remains effective and that inhaler technique is correct, as poor technique is a common reason for poor asthma control in young people.
Lifestyle recommendations and behavioural changes!
Adolescents can significantly improve their asthma management and overall respiratory health by making practical lifestyle changes supported by evidence based guidelines.

1. Avoid smoking and vaping:
Smoking and vaping are among the most harmful behaviours for people with asthma. Nicotine and other chemicals in cigarette and vape smoke damage airway tissue and worsen inflammation (public health England,2023). Quitting smoking, or never starting, greatly reduces the frequency and severity of asthma symptoms. Support services such as NHS stop smoking can help young people quit successfully(NHS, 2024).
2.. Reduce exposure to triggers: 
Common asthma triggers include dust mites, pet dander, pollen, cold air, and strong fragrances. Adolescents can manage these by keeping bedrooms well ventilated, washing bedding regularly, and avoiding aerosol sprays (Asthma + lung uk,2023). Using air purifiers or avoiding outdoor exercise during high pollen days can also reduce symptoms.
3.. Maintain regular physical activity:
Although some young people fear exercise will worsen their asthma, regular moderate activity actually improves lung capacity and overall health when managed properly (NICE,2022). Warm up and cool down exercises, as well as carrying a reliever inhaler, can prevent exercise induced asthma attacks. Activities like swimming and yoga are particularly beneficial because they strengthen the respiratory muscles and promote relaxation (Hall and Hall,2020)

4..Follow medication plans carefully:
Adherence to prescribed medication is one of the strongest predictors of good asthma control. Adolescents should understand the difference between preventer (Corticosteroid) and reliever (bronchodilator) inhalers and use them as directed by their GP or nurse (GINA,2023). Setting reminders or linking their inhaler use to daily routines can improve adherence.

5.. Healthy diet and hydration:
A balanced diet rich in fruits, vegetables, and omega 3 fatty acids supports immune health and may reduce inflammation (NICE,2022). Limiting processed foods and sugary drinks can help prevent obesity, which is linked to worse asthma outcomes. Staying well hydrated also helps thin mucus in the airways, making it easier to breathe.

6..Manage stress and mental health:
Emotional stress can act as an asthma trigger. Adolescents often experience pressure from school or social life, which can increase anxiety and affect breathing patterns (Asthma +  lung uk, 2023).  Techniques such as mindfulness, deep breathing, and regular sleep routines can help maintain both mental and respiratory health.

7..Education and self management:
Asthma education sessions led by school nurses or community health workers can empower adolescents to understand their condition and take responsibility  for their health (NHS, 2024).Understanding how to recognise early symptoms, use inhalers correctly, and seek help promptly are essential skills for preventing serious attacks.
By combining these lifestyle adjustments with regular medical reviews, adolescents can significantly reduce hospital visits and maintain a higher quality of life.

When an adolescent has an asthma attack, the airways inside the lungs become narrow, swollen, and filled with mucus, which makes it difficult to breathe. Adolescents with asthma have airways that are more sensitive, and when exposed to triggers suh as cigarette smoke, vaping, air pollution, cold air, pollen or respiratory infections, the body reacts with an exaggerated immune response (NHS, 2024). 
The lining of the bronchi and bronchioles become inflamed and swollen, and the immune system releases chemicals such as histamine and leukotrienes. These cause swelling of the airway walls and stimulate the glands in the airway lining to produce excess mucus (Marieb and Hoehn, 2019). At the same time, the smooth muscles surrounding the airways tighten in a process called bronchoconstriction. This combination of swelling, tightening, and mucus build up significantly reduces airflow in and out of the lungs. Because less air reaches the alveoli, the small air sacs responsible for gas exchange, the amount of oxygen entering the bloodstream decreases, while carbon dioxide build up (Hall and Hall.2020). This imbalance leads to symptoms such as shortness of breath, wheezing, coughing, and chest tightness. In more severe attacks, oxygen levels in the blood may drop (hypoxia) while carbon dioxide levels rise (hypercapnia). The adolescent may appear pale or have a blush tint to their lips pr fingertips (cyanosis) and may feel dizzy or anxious due to lack of oxygen. The body tries to compensate by increasing the breathing rate and heart rate to supply more oxygen to vital organs (NICE,2022). A reliver inhaler such as salbutamol helps by relaxing the airway muscles, widening the passages, and allowing air to move more freely. In severe cases, medical treatment such as oxygen therapy or corticosteroids may be required to reduce inflammation and restore normal breathing. Understanding this process helps adolescent’s identify early symptoms, manage their triggers, and use inhalers effectively to prevent life threatening attacks. Following and asthma attack recovery may take time as the airway gradually returns to their normal width. However, repeated  exposure to irritant’s or poor asthma control can make the inflammation chronic, increasing the risk of long term airway damage and reduce lung function (GINA,2023). This highlights the importance of avoiding harmful substances such as smoke and vaping and maintaining regular asthma reviews with the healthcare professional.
So in short, An asthma attack is also known as asthma exacerbation- its when the airways (bronchi and bronchioles) inside the lung narrow suddenly  and becomes inflamed making it very difficult to breathe. During this time three main changes happen in the airway:
1. Airway inflammation
2. Bronchoconstriction ( tightening of the airway muscles)
3. Excess mucus production.

Conclusion..

Asthma is a common and manageable chronic condition that affects many adolescents. Understanding how the respiratory system functions and how external factors influence it enables young people to make informed choices about their health. By avoiding irritants such as smoke and vape aerosols, tracking respiratory function through peak flow monitoring and adhering to medication plans, adolescents can maintain stable lung function and reduce the risk of severe attacks. Encouraging education, self management, and health lifestyle habits, such as regular exercise, balanced nutrition, and stress control empowers adolescents to take control of their condition. Effectively partnership between healthcare professional, families and schools can also ensure that asthma care is constant and supportive. With appropriate management and lifestyle changes, adolescents with asthma can lead full, active and healthy lives.
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