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a) Introduction

Asthma is a chronic inflammatory condition of the airways that affects people of all ages and is especially common in children and young adults. It causes the airways to become swollen, narrow, and filled with excess mucus, which makes breathing difficult. According to the NHS (2024), around 5.4 million people in the UK currently receive treatment for asthma, making it one of the most common long-term health conditions. Typical symptoms include coughing, wheezing, shortness of breath, and chest tightness. These symptoms can vary in severity and may become worse during an asthma attack when airflow is severely restricted.

Asthma develops when the immune system reacts strongly to certain triggers, such as dust, pollen, pet hair, smoke, pollution, or frigid air. The muscles around the airways tighten, and the lining of the airway's swells, leading to obstruction and reduced oxygen intake (NICE, 2023). Adolescents with asthma face particular challenges because they are at a stage where independence is growing, and routine medication use may be forgotten or ignored. Peer pressure to smoke or vape and lack of understanding about triggers can also make control difficult.

Asthma also affects emotional wellbeing. Many young people report feeling anxious or embarrassed about using inhalers at school or in public, which can lead to poor adherence. Studies show that stress and anxiety can make asthma symptoms worse, as breathing patterns become shallow and rapid. Healthcare professionals should therefore offer emotional support alongside physical treatment. In addition, parents, teachers and peers play a vital role in helping young people understand triggers and respond appropriately during flare-ups. Encouraging open communication between families, schools and health teams can help young people feel more confident about managing their asthma in daily life.

Additionally, asthma is still a significant public health concern due to its lifelong management needs and potential complications. Poorly controlled asthma can lead to hospital admissions, loss of school or work attendance, and reduced quality of life. According to Asthma UK (2024), many young people underestimate the seriousness of the condition until they experience a severe attack. Therefore, continuous education, environmental awareness, and regular medical reviews are essential to prevent deterioration and support overall wellbeing.


This case study will describe the structure and function of the respiratory system, explaining the role of ten body parts, the process of gas exchange, how asthma affects the body, and how symptoms can be managed through medical care and lifestyle changes.



b) Structure of the Respiratory System and Process of Mechanical Respiration

The respiratory system allows oxygen to enter the body and carbon dioxide to be removed. It consists of many organs and structures that work together to ensure breathing occurs efficiently. The ten main parts discussed below show how each contributes to the breathing process and how asthma affects them.
	1.	Nose: The nose is the main entry for air. It filters out dust and bacteria through small hairs and moistens and warms the air before it reaches the lungs. In asthma, nasal congestion or allergies can make breathing through the nose more difficult, forcing mouth breathing.
	2.	Pharynx (Throat): This connects the nose and mouth to the larynx. It directs air toward the lungs and food toward the stomach. During an asthma episode, inflammation may cause irritation and coughing in this area.
	3.	Larynx (Voice Box): The larynx holds the vocal cords and keeps food or liquid out of the lungs. In asthma, the throat may become tight, and the voice may sound hoarse due to airway inflammation.
	4.	Trachea (Windpipe): The trachea is a tube supported by cartilage rings that carries air to the bronchi. Its lining produces mucus and holds cilia that move particles upward. In asthma, mucus production increases, and the trachea can become partially blocked.
	5.	Bronchi: The trachea divides into two bronchi, one leading to each lung. These tubes transport air into the lungs. In asthma, the bronchi become swollen and constricted, reducing airflow and producing the characteristic wheeze.
	6.	Bronchioles: These are smaller branches of the bronchi and the main site of asthma symptoms. The smooth muscles around them tighten (bronchoconstriction), and the lining becomes inflamed and filled with mucus.
	7.	Alveoli: Tiny air sacs where gas exchange takes place. Oxygen passes into the blood, and carbon dioxide leaves. In asthma, blocked airways prevent sufficient air from reaching the alveoli, lowering oxygen levels in the bloodstream.
	8.	Lungs: The lungs hold millions of alveoli and expand and contract during breathing. During an asthma attack, trapped air may cause overinflation, resulting in chest tightness and breathlessness.
	9.	Diaphragm: This muscle separates the chest from the abdomen and helps pull air into the lungs. During an attack, the diaphragm works harder to move air through narrow airways, which can cause fatigue.
	10.	Intercostal Muscles: These muscles between the ribs help expand and contract the chest during breathing. They can become strained during severe attacks when breathing is difficult.

The respiratory system also includes supporting structures such as the pleura, rib cage, and the blood vessels around the lungs. The pleural membranes reduce friction as the lungs expand. Inflammation in these areas, from infection or poor breathing control, can make respiration painful. The rib cage provides structure, while pulmonary arteries and veins transport oxygen and carbon dioxide. When asthma limits airflow, the circulatory system works harder, leading to tiredness and reduced oxygen supply.

Mechanical Respiration:
Breathing has two phases—inhalation and exhalation. During inhalation, the diaphragm contracts and moves downward while the intercostal muscles raise the ribs, creating space for the lungs to fill with air. During exhalation, these muscles relax, and air is pushed out. In asthma, this process becomes harder because mucus and swelling trap air inside, leading to a feeling of tightness (NHS, 2024).



c) Gas Exchange Process

Gas exchange happens in the alveoli where oxygen passes into the blood and carbon dioxide moves out. This process depends on the principle of diffusion, where gases move from a high to a low concentration. Oxygen attaches to haemoglobin in red blood cells, which transport it to body tissues, while carbon dioxide is carried back to the lungs to be exhaled (Tortora and Derrickson, 2022).

When asthma causes inflammation and mucus buildup, airflow to the alveoli decreases. This leads to lower oxygen levels and sometimes high carbon dioxide, especially during attacks. Symptoms such as dizziness, fatigue, and cyanosis (blue lips or fingertips) can appear when gas exchange is disrupted.

In severe asthma, gas exchange can be so reduced that oxygen therapy may be needed in hospital. Nurses use pulse oximeters to watch oxygen saturation levels and ensure that tissues receive enough oxygen. Oxygen therapy must be carefully watched because giving too much can suppress natural breathing efforts. Another key factor is ventilation–perfusion balance. If ventilation falls due to mucus and swelling, but blood flow continues, gas exchange becomes inefficient. This imbalance can make patients feel dizzy or tired because less oxygen reaches the brain and muscles. Education about why inhalers are prescribed can motivate adolescents to use them regularly, as understanding how oxygen supports every cell in the body links the treatment to their overall health and energy.


d) Effects of Irritants and Inflammation

Asthma is often triggered by irritants such as dust, smoke, pollen, perfume, frigid air, and pet dander. When these enter the lungs, the immune system reacts, releasing histamine and other chemicals that cause inflammation and swelling. The airways narrow, and the muscles tighten, reducing airflow and making it difficult to breathe.

In adolescents, triggers like vaping, smoking, and air pollution are common and can significantly worsen symptoms. Cigarette smoke damages the cilia that normally clear mucus, causing blockages. Vaping liquids hold chemicals that irritate the airway lining. Even insignificant amounts of second-hand smoke can trigger wheezing in young people with asthma.

Inflammation mostly affects the bronchi and bronchioles, leading to coughing and breathlessness. Mucus plugs can form, blocking airflow completely in severe cases. Avoiding irritants, improving air quality, and following an asthma action plan help reduce inflammation and prevent attacks (NICE, 2023).



e) Recording and Tracking Respiratory Function

Tracking breathing helps people understand how well their asthma is controlled. The main methods are:
	•	Peak Flow Meter: Measures how fast air can be blown out. Regular readings can detect early signs of worsening asthma.
	•	Spirometry: Measures lung volume and how much air can be exhaled in one second (FEV1). Doctors use this test to check asthma severity and treatment success.
	•	Oxygen Saturation (SpO₂): Checked with a pulse oximeter to see if oxygen levels are dropping.
	•	Symptom Diaries or Apps: Patients can record coughing, wheezing, and inhaler use to find triggers and patterns.

Regular monitoring supports early detection of flare-ups and helps healthcare teams adjust treatment. Recording progress also encourages young people to take more responsibility for their health (NHS, 2024).



f) Evidence-Based Lifestyle Recommendations

Lifestyle changes play a significant role in controlling asthma.
	1.	Avoid Smoking and Vaping: These irritate and damage the lungs, increasing inflammation.
	2.	Use Inhalers Properly: Preventer inhalers reduce inflammation, while relievers open the airways quickly. Correct inhaler technique is essential.
	3.	Exercise Safely: Regular activities like swimming and walking strengthen the lungs. Warm up first and carry a reliever inhaler during exercise.
	4.	Eat a Balanced Diet: A diet rich in fruits, vegetables, and whole grains supports lung and immune health.
	5.	Allergen Control: Keep homes dust-free, clean bedding weekly, and avoid exposure to mould or animal hair.
	6.	Manage Stress: Stress can worsen asthma symptoms. Breathing exercises, mindfulness, and relaxation techniques help.
	7.	Personalised Action Plan: Have a written plan to recognise symptoms early and know when to seek help.

Mental health is also an important part of asthma care. Anxiety and stress can tighten chest muscles and worsen breathing problems. Nurses should encourage young people to talk about how asthma makes them feel and help them recognise panic symptoms that can mimic asthma attacks. Breathing exercises like diaphragmatic breathing can improve oxygen flow, while insisting good sleep routines reduces fatigue. Public health awareness in schools and communities also reduces stigma and promotes confidence.


g) Conclusion

Asthma is a chronic condition that affects the entire respiratory system, especially the bronchi and bronchioles. Understanding how the ten key body parts work together helps explain why treatment and lifestyle management are essential. When airways become swollen or filled with mucus, gas exchange is reduced, causing symptoms of breathlessness and wheezing. Regular use of medication, monitoring, and healthy habits can control asthma and prevent severe attacks.

Ongoing education is key to supporting asthma control. Community nurses, pharmacists, and teachers should work together to give consistent advice. Regular asthma reviews allow medication checks and inhaler training. With the right support, young people can take part fully in sports and social activities. Asthma management not only improves quality of life but also reduces hospital admissions and NHS costs.
The wider community also plays an essential role in promoting awareness of asthma. Schools, workplaces, and sports clubs can create asthma-friendly environments by providing training on emergency inhaler use and recognising early warning signs. Government and NHS campaigns should continue highlighting the importance of air quality, vaccination, and smoking prevention in reducing asthma cases across the UK.


 Empowering young people to understand their condition promotes lifelong health and confidence.
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