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Introduction
Asthma is a long-term respiratory condition that affects the airways within the lungs. When an individual suffers with asthma, the airways can become inflamed and swollen. The airways may also become narrow in response to certain triggers such as dust mites, pollen, mould, strong smells, pollution etc. By becoming narrow, the amount of space available for air to move through the respiratory tract is reduced significantly. The individual affected can suffer from wheezing, coughing, shortness of breath and chest tightness. Symptoms vary between individuals and may also change over time. Although asthma can usually be effectively controlled with appropriate treatment and self-management, severe asthma attacks can be life-threatening (NHS, 2025). 
It is hard to define asthma to one single cause, as even an individual’s genetic and environmental factors can increase the chances of developing the condition. This can range from having personal or even family allergic conditions such as eczema or hay fever. Even being exposed to cigarette smoke or elevated levels of air pollution during childhood can influence this. Factors such as occupational exposure to certain substances, premature birth, low birth weight and being overweight can also contribute to developing asthma. (NHS, 2025). 
Individuals who already are diagnosed with asthma can experience symptoms following exposure to these triggers mentioned above, however these do vary. These include cigarette smoke, vaping, air pollution, pollen, animals, cold air, exercise, and respiratory infections. NICE also identifies smoking, including passive smoking and vaping, occupational exposures, indoor mould, and other environmental factors when assessing reasons for poorly controlled asthma (NICE, 2024). 
To understand why asthma produces breathing difficulty, it is especially important to understand the normal structure and function of the respiratory system. This can then aid in how these individuals can safely manage their condition.
Anatomy & Physiology
The respiratory system is important as it helps us to breathe independently and allows oxygen to enter and carbon dioxide to leave the body. It includes the nose, mouth, pharynx, larynx, trachea, bronchi, bronchioles, and lungs. Some parts carry air towards the lungs, while others are where gas exchange takes place. (Haddad and Sharma, 2023).
When we breathe in, air enters through the nose or mouth and then passes through the pharynx and larynx and then goes down the trachea. A trachea is otherwise known as the windpipe and is divided into two main bronchi, with one going into each lung. These are then divided into smaller airways called bronchioles; further along are tiny sacs called alveoli. Here are where oxygen and carbon dioxide move between the lungs and the blood (Chaudhry, Omole and Bordoni, 2024).
The human body has two lungs; the right lung has three lobes whereas the left lung has only two; this is to leave room for the heart. Both lungs are surrounded by two thin layers called the pleura and the fluid between these layers reduces the friction when the lungs move during breathing (NHLBI,2022).
Breathing involves both inspiration and expiration. Inspiration means breathing in whereas expiration means breathing out. When inspiration occurs, the diaphragm contracts and moves downwards, additionally the muscles between the ribs also help move the rib cage upwards and outwards. This creates more space in the chest and lowers the pressure inside the lungs, allowing more air in (Brinkman, Toro, and Sharma, 2023).
When expiration occurs, the diaphragm relaxes and then moves upwards and then the lungs naturally recoil, which reduces their volume and increases the pressure inside them, allowing air to be pushed out. Expiration during quiet breathing is usually passive, whereas inspiration requires the diaphragm and extra muscles to contract (Brinkman, Toro, and Sharma, 2023). In asthma, unfortunately the airways become narrower, which makes it harder for the air to move through them, this means the person may then require more effort to breathe.
Gas exchange within the lungs
The lungs bring oxygen into the body and remove the carbon dioxide present, this exchange happens in the alveoli, and these tiny air sacs have very thin walls and are surrounded by capillaries. This then means that gases only have a short distance for movement between the air and the blood (Chaudhry, Omole and Bordoni, 2024). 
Oxygen and carbon dioxide move by diffusion; they move from an area of higher partial pressure to an area of lower partial pressure. Oxygen has a higher partial pressure in the alveoli than in the blood arriving at the lungs, so it travels into the blood whereas the carbon dioxide has a higher partial pressure in the blood that has arrived. This then travels into the alveoli to be breathed out (Peterson and Glenny, 2023).
Most oxygen is carried in the blood attached to haemoglobin in red blood cells and then oxygenated blood returns to the heart, which pumps it around the body. Body cells then use this oxygen to release energy through cellular respiration. Carbon dioxide is then produced as a waste product when cells conduct their normal activities and then this is carried back to the lungs via the blood. It is moved out into the alveoli and during expiration, leaves the body,
In order for gas exchange to work properly, it is important that enough air reaches the alveoli and enough blood must flow around them, the air that reaches the alveoli is called ventilation, while blood flowing to the capillaries surrounding is called perfusion (Petersson and Glenny, 2023).
Pathophysiology
Irritants, inflammation, and their impact on breathing
When suffering from asthma, it causes inflammation in the airways and further makes it more sensitive to certain triggers. When a sufferer encounters a trigger, the lining of the airway can also swell up. The muscles surrounding the airways can tighten, while the airway lining becomes swollen and produces extra mucus. These changes occur reduce the space inside the airways and cause difficulty when breathing. These common triggers include smoke, allergies, exercise, cold air, viral and/ or respiratory infections; but these do differ from person to person. (NHS, 2026).
Cigarette smoke whether it is from second hand smoke or smoking by themselves, is relevant to the adolescents as it can irritate their airways, making their asthma symptoms a lot worse (World Health Organisation, 2024). Another concern is vaping and it is advised by NICE to healthcare professionals to consider smoking, second hand smoke and vaping when looking at why someone’s asthma is not controlled well (NICE, 2024).
Respiratory infections such as the common cold and flu can also make asthma symptoms worse; adolescents can easily get infected as they do often spend their time in busy places. Other triggers such as smoke can also be encountered at busy places such as bars and clubs, however it does not instantly mean by being in a crowded place they will suffer from an asthma attack.
When the airways become swollen, tight, and then as a result become filled with extra mucus, the air cannot move through them with ease. Thus, causing difficulty with breathing out. An individual can then suffer from symptoms such as wheezing coughing, chest tightness, and breathlessness (World Health Organisation, 2026). During the occurrence of a severe asthma attack, the narrowing can seriously impact and reduce airflow, this is why individuals need to recognise worsening symptoms and follow their asthma action/ wheeze plans.
Monitoring & Data Use
By an individual recording symptoms and breathing measurements, they will be able to track and understand their asthma. They will then become familiar with why their asthma is getting worse and will be able to put preventive measures into place.
One method in measuring respiration function is by using a peak flow meter, this is a small handheld device that measures how quickly an individual can blow out air of their lungs. This result is then recorded in litres per minute and then this reading can be compared with the individual’s personal best result. A lower reading may suggest that their asthma is worsening (Asthma + Lung UK, 2025)
When peak flow monitoring is recommended, keeping a diary will be helpful as it will aid in identifying patterns. An individual can then keep a record of their readings alongside their symptoms and triggers. An example of this is, they might notice lower readings after being around any type of smoke, exercising or encountering pollen. Once a pattern is recognised, this can then be discussed with their GP or asthma nurse.
It is Important for healthcare professionals to ask their patients about symptoms, reliever inhaler use and any time, school or work has been missed due to their asthma. it may be possible that the person may require steroid tablets, hospitalisation, or emergency care. It is vital that annual asthma reviews are done so that all medication and action plans are updated on a regular basis (NICE, 2024). All this information will then provide a clearer picture than going on one peak flow reading alone and allows care to be tailored on the person’s needs and experiences.
Evidence-based lifestyle recommendations
Lifestyle changes can help people manage asthma with their prescribed treatment and specifically within the adolescents in this case study, an important recommendation is to avoid smoking and vaping. Those who smoke should be offered support to stop through one-to-one help, meetings etc and avoiding second hand smoke where possible may also help because these exposures can contribute to poor asthma control (NICE, 2024).
People should learn what triggers their own symptoms as these could be things people do not even notice sometimes like pollen, pets, smoke, pollution, mould, cold air or infections. It may not be possible to avoid every trigger but recognising them can help people make choices about their daily activities and make the best decisions for their futures. 
Regular exercise should still be encouraged and if exercise brings on symptoms, the person should speak to their GP or asthma nurse about how to manage this. The NHS also recommends maintaining a healthy weight as it is proven BMI is linked to the possibility rate of cardiovascular disease which causes asthma. (NHS, 2026).
Reducing the risk of respiratory infections is another useful tool people should follow advice about and the way to prevent the infections is through vaccinations, including the flu vaccine where recommended and even though most people should already be doing this, washing hands regularly and avoiding close contact with people who are unwell may also reduce exposure to infections (NHS, 2026).
Prescribed inhalers should be used as directed because they can be so impactful and using the correct technique helps the medicine reach the lungs properly. unfortunately, missing doses or using an inhaler incorrectly can affect how well treatment works so NICE recommends checking inhaler technique and whether medication is being taken as prescribed before changing treatment (NICE, 2024).
Each adolescent should also understand their personalised asthma action plan because this explains their usual treatment, the signs that their asthma is getting worse and what to do if this happens. keeping people with asthma informed with clear information can help them feel more confident about managing their condition and knowing when to seek help.
Conclusion
Asthma is a long-term condition that causes inflammation and narrowing of the airways, it is essential we learn how the respiratory system normally works helps explain why these changes make breathing difficult. Air usually travels through the airways to the alveoli, where oxygen enters the blood and carbon dioxide leaves. When asthma occurs; swelling, tight airway muscles and extra mucus make it harder for air to move in and out.
For adolescents, understanding their triggers is an important part of managing asthma and by recording symptoms, medication use and use of peak flow meter can help them notice changes.
Managing asthma is quite simple as it is taking prescribed medication, correctly avoiding smoking and vaping, staying active, and following a personalised action plan.
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