	
	
	OLAKITAN ADEUSI
2412888



Name: Olakitan Adeusi  
Student ID: 2412888  
Module: Introduction to Physiology
Module code: BMHP5023
Lecturer: Gillian Weaver
Assignment Title: Written Assignment (Case Study Report)
Date: 10/11/2025



















Introduction
Asthma is a long-term inflammatory disease of the airways that causes airflow restriction and bronchial hyperresponsiveness that can change. It affects both children and adults, but it is most common in teenagers because of the changes in their bodies and behaviour that happen during this time (NICE, 2023). The illness shows up as symptoms including wheezing, coughing, tightness in the chest, and shortness of breath, which can happen at different times and with different levels of severity (WHO, 2024). Asthma affects over 262 million people around the world and causes more than 455,000 deaths each year. Most of these deaths happen in low- and middle-income countries where individuals don't be diagnosed or don't have access to treatment (WHO, 2024). Asthma is still one of the most frequent long-term diseases among young people in the UK. It often needs continual management and education to keep it from getting worse (Asthma UK, 2023).
Genetic predisposition, exposure to allergens (including pollen, dust mites, and pet dander), respiratory illnesses, and environmental pollution are all things that can make asthma worse. Adolescents' lifestyle choices, such as smoking, vaping, not taking their medications as prescribed, and spending a lot of time in crowded places like clubs and bars, can make symptoms worse and make severe attacks more likely (ScotPHO, 2024; Gotts et al., 2019).
To help teens take care of their respiratory health, it's important to know these risk factors so that you can come up with focused solutions. To lessen the burden of asthma and improve long-term outcomes, it is important to teach people about the disease, find it early, and make individualised care plans.










The Anatomy of the Respiratory 
System and How It Works
There are two primary parts to the respiratory system: the upper and lower respiratory tracts. The nasal cavity, throat, and larynx make up the upper tract. They filter, warm, and humidify the air that comes in. The trachea, bronchi, bronchiole, and lungs are all parts of the lower tract. Air travels to the alveoli, which are tiny sac-like structures surrounded by capillaries, where gas exchange happens (Marieb and Hoehn, 2019). The rib cage protects each lung, and the pleural membrane around each lung keeps them from rubbing against one other while you breathe. Ciliated epithelial cells and goblet cells lining the airways. These cells make mucus that traps germs and other particles. This mucociliary escalator is important for keeping your lungs healthy (West, 2012).

  Breathing with machines
 The physical flow of air in and out of the lungs is what mechanical respiration is. There are two parts to it: The diaphragm contracts and flattens, while the intercostal muscles elevate the rib cage. This makes the thoracic cavity bigger and lowers the pressure, which lets air into the lungs (TeachMePhysiology, 2023).
 Expiration: The diaphragm relaxes, the volume of the thorax decreases, and air is pushed out by elastic recoil. The abdominal and auxiliary muscles help push air out during forced expiration.
Boyle's Law says that pressure and volume are inversely related in a closed system. This is what controls this process. As the volume of the thorax rises, the pressure inside the lungs reduces, which pulls air into the lungs.
Changes in the respiratory system that are specific to asthma
People with asthma have problems with the normal structure and function of their respiratory system. The bronchial tubes swell up, which makes the airways narrower, makes more mucus, and makes the bronchial tubes more sensitive (Healthline, 2023). These modifications make it harder for air to circulate, especially when you breathe out, and make breathing harder.
During an asthma attack, the smooth muscles around the bronchioles tighten, making the airway even smaller. This leads to air trapping, less oxygen exchange, and symptoms including wheezing and tightness in the chest (Medical News Today, 2023). Chronic inflammation can cause the airway walls to thicken and lose their suppleness, which makes asthma difficult to control over time (Asthma Australia, 2025).
The mucociliary escalator may also be damaged, which makes it harder for the lungs to get rid of irritants and germs. This makes people more likely to get respiratory infections, which are typical triggers for asthma attacks (Gotts et al., 2019). Teens can better understand why controlling symptoms and avoiding triggers are important when they learn about these changes in their bodies. It also stresses how important it is to take your medicine and have regular checkups to avoid long-term harm.
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 The lungs' gas exchange
The main job of the respiratory system is to exchange gases. This happens in the alveoli, which are little air sacs at the end of bronchioles. A network of capillaries surrounds each alveolus, making a thin barrier between air and blood that is usually only one cell thick (Dezube, 2025).


  How It Works:
The alveolar membrane lets oxygen from the air you breathe into the capillaries. It binds to haemoglobin in red blood cells and moves to tissues all over the body. At the same time, carbon dioxide, which is a waste product of cellular metabolism, moves from the blood into the alveoli. When you breathe out, this carbon dioxide comes out. This process is based on concentration gradients. Oxygen goes from a high concentration in the alveoli to a low concentration in the blood, while carbon dioxide flows the other way (TeachMePhysiology, 2025).

 Inflammation and mucus can block alveoli and bronchioles in asthma, which makes it harder for gas to exchange and causes symptoms like exhaustion and shortness of breath (Reddel et al., 2015). 
How Irritants Affect Lung Tissue and Breathing
When the respiratory system meets more irritants, such cigarette smoke, vaping aerosols, air pollution, or airborne infections, the body sends forth an immune response to defend the lungs. This response includes the release of inflammatory mediators including histamines, cytokines, and leukotrienes. These substances induce blood vessels to widen, capillaries to become more permeable, and immune cells to move to the area that is afflicted (Barnes, 2016). 
Because of this, the lung tissue swells, especially in the bronchi and bronchioles, which makes the airways smaller. This swelling often makes more mucus, which makes it much harder for air to pass. In asthma, bronchial hypertensive makes this process worse. This means that the airways react more strongly to even small irritants (Gotts et al., 2019).

 Effect on Breathing:
When the airway diameter gets smaller, it makes it harder for air to flow, especially when you breathe out, gas exchange stops working well, which means less oxygen and more carbon dioxide stays in the body. Symptoms get worse, include wheezing, coughing, tightness in the chest, and trouble breathing. 
Poor oxygenation and having to work harder to breathe might make you tired and anxious.
Long-term exposure to irritants can cause airway remodelling, which means that the changes in the lung tissue become permanent. This involves the walls of the airways getting thicker, losing their suppleness, and staying inflamed, which makes asthma difficult to control over time (L-P Boulet, European Respiratory Journal, 2007).
Understanding this process helps teens understand why they should stay away from things that trigger asthma, including smoking and vaping, and stick to their asthma treatment regimens to avoid long-term damage.
Keeping an eye on respiratory function: 
The importance of tracking peak flow 
It is very important for people with asthma to keep track of their breathing functions, especially their peak expiratory flow (PEF). A peak flow meter is a small, portable gadget that tells you how fast you can breathe out. This reading shows how blocked the airways are and can tell you if asthma is getting worse or staying the same (Asthma + Lung UK, 2025).
 People can typically see early indicators of an aggravation by regularly checking their peak flow. This lets people get help quickly, such changing their medicine or staying away from things that make them sick. NICE guidelines suggest that tailored asthma management plans include peak flow diaries, especially for teens who may have trouble recognising their symptoms (NICE, 2021).
Tracking peak flow also helps doctors make decisions. Patterns of fluctuation can show that someone isn't following their treatment plan, that the environment is affecting them, or that they need to reevaluate their treatment. 
Research indicates that patients who regularly track their peak flow had fewer hospitalisations and improved overall management (Reddel et al., 2015).
Digital solutions, like Smart Peak Flow meters, make people more interested by sending them reminders, showing them visual patterns, and alerting them when their readings drop below safe levels. These new ideas work especially well for teens who are good with technology, giving them more freedom and confidence in how they handle their disease (Cleveland Clinic, 2025).



 Evidence-Based Lifestyle Suggestions for Controlling Asthma
Making changes to your lifestyle is very important for better asthma management, less severe symptoms, and a better overall quality of life. Pharmacological treatment is still the most important part, but adjusting lifestyle and the environment can lower the number of exacerbations and make lung function better (European Respiratory Society, 2019).
 Stopping Vaping and Smoking
 For those with asthma, smoking is one of the worst things they can do. It makes the airways more inflamed, makes them less vulnerable to inhaled steroids, and speeds up the decrease in lung function (Gotts et al., 2019). Many people think that vaping is safer than smoking, however it also adds irritants like propylene glycol and flavouring chemicals that can hurt epithelial cells and cause bronchospasm. To help teens stop using tobacco and e-cigarettes, they should be given support through programs to help them quit, peer education, and behavioural counselling (Johns Hopkins Medicine, 2023).
Being Active
Regular, moderate-intensity exercise boosts immune function, makes breathing easier, and lowers airway inflammation. Swimming, walking, and yoga are very good for you when you use your inhaler correctly and do warm-up exercises (Eijkemans et al., 2012). Exercise is also good for your mental health, which is closely related to how well you regulate your asthma.
Nutrition
Eating a lot of antioxidants, omega-3 fatty acids, and vitamin D has been demonstrated to lower inflammation in the airways and make the lungs work better. Eating more fruits, vegetables, and whole grains might help your immune system and may make asthma symptoms less severe (Mickleborough, 2013). On the other hand, eating a lot of processed foods and saturated fats is linked to more inflammation and worse asthma outcomes (European Respiratory Society, 2019).

 Good Sleep Hygiene
Asthma symptoms can get worse and daytime performance can get worse if you don't get enough sleep. Teenagers should be told to keep a regular sleep routine, minimise screen time before bed, and make their rooms good for sleeping. Not getting enough sleep is connected to more reactive airways and less adherence to medicines (Allergy Asthma Network, 2025).
Stress Management
Stress can make asthma worse by changing how the immune system works and making the airways more sensitive. Mindfulness, breathing exercises, and cognitive behavioural therapy (CBT) are some of the techniques that have been shown to help people feel better and manage their own health better (WHO, 2023). As part of a complete asthma treatment plan, schools and clinics should encourage mental health support.
 Environmental Control 
It is important to cut down on exposure to allergies and pollution. Teenagers should stay away from places that are dusty, have pet dander, mould, or strong chemical fumes. Air purifiers, keeping living areas clean, and keeping an eye on air quality can all help cut down on triggers (Darwyn Health, 2024).

 School and social support
Coordinated care that includes families, schools, and healthcare providers is good for teens. Teachers and school nurses should know about asthma action plans and make sure that students with asthma may still do physical activities and take tests. Normalising inhalers use and encouraging peer support can lessen stigma and boost adherence (Tandfonline, 2023). 
These adjustments to your lifestyle are easy to do, cheap, and have little adverse effects, so they are great for long-term asthma control. They provide teens the power to take charge of their health and need fewer emergency interventions when they are used alongside tailored care plans and regular checkups.

Conclusion
Adolescents with asthma have distinct issues stemming from physiological changes, shifting lifestyle habits, and heightened exposure to environmental stressors. This article has made it clear to understand how asthma affects normal breathing and gas exchange; you need to know how the respiratory system is put together and how it works. If not treated, irritants like smoking, vaping, and respiratory infections can make symptoms much worse and cause long-term problems. Giving teens more influence over their asthma by teaching them, keeping an eye on them often (such tracking their peak flow), and making lifestyle adjustments based on evidence can make a big difference in how well they control their asthma. Interventions that encourage quitting smoking, getting more exercise, eating a balanced diet, and dealing with stress not only help people stop smoking but also help them become more independent and stronger. As healthcare providers, we do more than just treat patients. We need to make places that enable self-management, making educated choices, and keeping care going. We can help teens deal with their disease safely and confidently by combining, customised treatment plans with all-around support, this will set them up for a lifetime of good respiratory health.
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